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Abstract: This paper aims to discuss how Knowledge Management (KM) can support the Industry 4.0
(14.0) implementation. The paper analyzes the relevant literature and explores related research
opportunities, which can provide insights and assist researchers in future studies. 14.0 technologies
can influence work flexibility, autonomy, job performance and innovation, but the acquisition and
dissemination of knowledge, especially on the shop floor, remain dependent on employees, indicating
human concerns which can be supported by KM. We conducted a literature review on KM and 14.0 on
41 papers selected from the Clarivate Web of Science Core Collection, published between 2010 and
2021. Structured summaries were developed, that lead to broad themes. Findings indicate three
themes relating KM and 14.0: Technology, which explores infrastructure demands for implementation
and its influence on the knowledge creation process; KM and learning, which reinforces the importance
of both hard and soft skills, and indicates the need to investigate enablers factors for knowledge
creation and sharing; and Worker engagement, which consider communicational, cultural and trust-
related aspects for worker's development. This paper explores the 14.0 implementation and indicate
concerns involving workers and the technologies adoption, which can provide insights and assist
researchers in future Operations Management practices and related researches.

Keywords: Knowledge management; Knowledge sharing; Industry 4.0.

Resumo: Este artigo tem como objetivo discutir como a Gestéo do Conhecimento (GC) influencia a
implementagéo da Industria 4.0 (14.0). O artigo analisa a literatura relevante e explora oportunidades
de pesquisa relacionadas, que podem fornecer insights e auxiliar pesquisadores em estudos futuros.
As tecnologias 14.0 podem influenciar na flexibilidade e autonomia do trabalho, no desempenho e na
inovacdo, mas a aquisicao e disseminagdo do conhecimento, principalmente no chao de fabrica,
permanecem dependentes dos funcionarios, indicando preocupagdes humanas que podem ser
suportadas pela GC. Realizamos uma revisao de literatura sobre KM e 14.0 em 41 artigos selecionados
da Clarivate Web of Science Core Collection, publicados entre 2010 e 2021. Foram produzidos
resumos estruturados, que conduzem aos temas mais amplos. Os resultados indicam trés temas que
relacionam GC e 14.0: Tecnologia, que explora as demandas de infraestrutura para implementagao e
sua influéncia no processo de criagdo do conhecimento; GC e aprendizagem, que reforgam a
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Knowledge management and Industry 4.0...

importancia das hard e soft skills e indicam a necessidade de investigar os fatores facilitadores para a
criagao e compartilhamento do conhecimento; e Engajamento do trabalhador, que considera aspectos
comunicacionais, culturais e de confianga para o desenvolvimento do trabalhador. Este artigo explora
a implementagdo da 14.0 e aponta preocupagdes envolvendo os trabalhadores e a adogao de
tecnologias, que podem fornecer insights e auxiliar pesquisadores em futuras praticas de Gestéo de
Operagdes e pesquisas relacionadas.

Palavras-chave: Gestdo do conhecimento; Compartilhamento do conhecimento; Industria 4.0.

1 Introduction

The adoption of new technologies in manufacturing, such as cyber physical systems,
big data analytics, additive manufacturing, internet of things, artificial intelligence, robotics
and cloud computing (Nufiez-Merino et al., 2020; Klingenberg et al., 2019), are expected
not only to transform the production and the distribution of goods and services, but also
to have far-reaching consequences on issues from workers™ skill development to
environmental impact, income distribution and social well-being (OECD, 2017). Their
adoption has been broadly referred as Industry 4.0 in Germany and Brazil (Drath & Horch,
2014; Lasietal.,, 2014), Manufacturing of the Future, Advanced Manufacturing
Technology and Smart Factory in the U.S.A. (Fries et al., 2021; Chen et al., 2017;
Wang et al., 2016; Thomas et al., 2008), Future Manufacturing in the United Kingdom
(Mariani & Borghi, 2019; Peters et al., 2015), Digitalization in Germany (Peters et al.,
2015), and Smart Manufacturing in Germany, U.S.A. and Korea (Kang et al., 2016).
Industry 4.0 (14.0), as it will be further referred in this paper, emerged as a new industrial
revolution, as new technologies can create intelligent and autonomous systems able to
produce customized products in small lots at low costs (Sony & Naik, 2020; Marnewick &
Marnewick, 2019), improve labor conditions by automating repetitive tasks (Karre et al.,
2017), ultimately bringing enhanced organizational performance and fast interaction with
customers and suppliers (Szasz et al., 2020; Abubakar et al., 2019; Schneider, 2018).

Knowledge and its sharing has long been considered an important asset for
organizational development and competitiveness, and, as 4.0 technologies require
learning, knowledge sharing and enhanced absorptive capacity to reap their full
benefits (Manesh et al., 2021; Feng et al., 2017), Knowledge Management (KM) can
play a crucial role in their adoption, by mitigating knowledge loss during its
implementation (Sartori et al., 2022; Oztemel & Gursev, 2020), supporting knowledge
creation (Abubakar et al., 2019), and assisting decision making (Nunez-Merino et al.,
2020). Hence, organizational performance can be improved by better decisions, made
not only at the managerial level but also on the shop floor, based on big data and fast
interaction with suppliers and other partners (Manesh et al., 2021; Feng et al., 2017).

Also, 14.0 Technologies adoption can positively influence work flexibility and
autonomy, leading to enhanced job performance and creativity and innovation
(Malik et al., 2021; Cassia et al., 2020). Nonetheless, the acquisition and dissemination
of knowledge within the organization, and especially on the shop floor, remain
dependent on employees, and thus, KM and 14.0 can play a crucial duet, influencing
organizational culture and supporting innovation (Manesh et al., 2021; Sartori et al.,
2022; Ding et al., 2017). KM can support skill and competence development for 14.0,
by facilitating knowledge sharing between experts and novices (Zangiacomi et al.,
2020) operators” training and organizational learning (Oztemel & Gursev, 2020).

However, the discussion on KM in 4.0 implementation is recent (Manesh et al.,
2021; Cassia et al., 2020; Santos-Neto & Costa, 2019), and its influence on the digital
transformation of production systems and HR management, and on the creation of
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favorable contexts for knowledge sharing is still little explored (Muniz et al., 2021,
2022). Although 14.0 technologies affect individual and group learning (Tortorella et al.,
2020), reinforcing the need of updated training strategies (Buer et al., 2018), there is
still not much on that. The related literature has focused on the technology base (Del
Rio Castro et al., 2021; Nufez-Merino et al., 2020), but it present a demand for
research initiatives to explore human topics, such as the worker’s competencies and
skills for 14.0 (Manesh et al., 2021; Sartori et al., 2022) and the human resources
management required practices (Song et al., 2021). Also, the literature indicates that
the enablers of knowledge sharing in different technological contexts (Manesh et al.,
2021; Sartori et al., 2022), and a deeper understanding of the role of workers in 14.0
adoption implementation (Kaasinen et al., 2020; Kolyasnikov & Kelchevskaya, 2020)
are issues that need further exploration. Thus, this paper aims to discuss how KM can
support the 14.0 implementation, in order to provide insights and assist future research.
It performs a literature review to answer the following question: How can knowledge
management support the Industry 4.0 implementation?

To answer it, this paper is structured as follows: Section 2 presents a brief
theoretical background of KM and 14.0, Section 3 presents the review method, Section
4 presents and discusses findings, which support the conclusions in Section 5.

2 Theoretical background

2.1 Industry 4.0

Industry 4.0 comes from the German term Industrie 4.0, and it is part of the German
industrial policy since 2011 (Ghobakhloo, 2018). It implies a manufacturing system in
which digital enabled machines perform routines while interacting with operators and
other machines through the internet of things (Manesh et al., 2021). Although it can be
regarded mainly as a digital technology application in manufacturing processes, its
adoption requires man-machine interaction, and thus, it should include operators’
participation since its design phase (Trompisch, 2017). Therefore, 14.0 should not be
regarded as only a technological issue aimed to increase productivity, as it also impacts
work organization (Kaasinen et al., 2020).

14.0 implementation demands qualified employees, modifies routines and affects
planning and decision-making in order to produce high quality and customized products
and services (Kolyasnikov & Kelchevskaya, 2020). There are several technologies
associated with 14.0, which are listed on Table 1.

14.0 requires the combination of knowledge about manufacturing technologies, total
quality and supply chain management (Castro et al., 2021), which demands effective KM
(Feng et al., 2017), as it requires increased data processing and the engagement of
employees to seek autonomous solutions (Kaasinen et al., 2020; Trompisch, 2017). It
requires operators to gain new knowledge and skills in order to cope with the challenges
of digital transformation. KM can assist formal and on the job training for 14.0
(Sartori et al., 2022; Kaasinen et al., 2020; Oztemel & Gursev, 2020). Thus, new HR
management strategies are required, which, in turn, will also demand new KM practices
to support effective knowledge retention and sharing. For instance, Virtual Factory
simulations can assist problem solving, continuous improvement, and decision-making
practices that enable organizational culture development (Kolyasnikov & Kelchevskaya,
2020; Nufiez-Merino et al., 2020; Sievert & Scholz, 2017; Feng et al., 2017).
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Table 1. 14.0 related technologies.

Technologies Definitions Author
. . Versatile machines for flexible
Addltlvlzgtantijrl:acgrjrérg, fast manufacturing systems (FMS), able to Pagliosa et al. (2019);
P yping transform digital 3D models into physical Dalenogare et al. (2018)

impression products using additive manufacturing

Computer-based algorithms using analytical
Artificial Intelligence and statistical methods to support data Olsen & Tomlin (2020)
analysis and automated decision-making

Computer-based predictive analytics, data

Big Data Analytics mining and statistical analysis to treat large Chehbi-Gamoura et al. (2020);
9 and unstructured data sets, generated by Dalenogare et al. (2018)
sensors
Computer-based systems for product

Computer-Aided Design Dalenogare et al. (2018); Feng et al.

and Manufacturing design, mar;:lgicatgélggegtlannlng and (2017)
. Storage and processing of large data Pagliosa et al. (2019);
Cloud computing volumes in remote computers Dalenogare et al. (2018)

Production system combining several
technologies, able to interact with other

systems, communication networks and Klingenberg et al. (2019)

Cyber Physical System

operators.
Sensor-based digital Automated systems with embedded sensor
automation technology Dalenogare et al. (2018)

Digital services embedded in products,
using loT, sensors, processors and software
enabled capabilities
Digital automation of manufacturing

processes using sensors that allow Dalenogare et al. (2018); Del Rio
Reconfigurable Manufacturing Systems Castro et al. (2021)
(RMS) able to change production.

Integration of IT support systems for

Digital Product-Service
Systems

Dalenogare et al. (2018);
Pirola et al. (2020)

Flexible manufacturing lines

Integrated engineering

information exchange in product Dalenogare et al. (2018)
system :
development and manufacturing
loT High-speed internet-based sensors that Manavalan & Jayakrishna (2019);
allow to remotely control equipments Del Rio Castro et al. (2021)
Manufacturing Execution
Systems (MES) and Real time, remote shop floor monitoring that  Buer et al. (2018); Dalenogare et al.
Supervisory control and data allow dynamic scheduling (2018)
acquisition (SCADA)
Robotics Application of programmable, autonomous Bai et al. (2020)

manufacturing machines
Application of analytical methods in
engineering projects and systems simulate Dalenogare et al. (2018)
their properties and outcomes
Integrated factory simulation model to
support decision making capability

Simulations/analysis of
virtual models

Virtual Factory Jain et al. (2001)

2.2 Knowledge management

Knowledge is an important asset for competitive advantage once it contributes to
improving operational and innovation performance (Manesh et al., 2021; Cassia et al.,
2020; Nonaka, 1994). KM aims to capture, preserve, share and reuse both tacit and
explicit knowledge that are created and used by workers during routine tasks to improve
production processes, generating measurable results for the organization and people
(Muniz et al., 2009).

KM can assist employees’ cognitive activities and his/her involvement in the
organization (Kolyasnikov & Kelchevskaya, 2020; Muniz et al., 2022; Oztemel & Gurseyv,
2020). It can also support synergy between workers in order to achieve common goals
(Muniz et al., 2021; van den Hooff & De Ridder, 2004), and thus it can be instrumental in
14.0 technologies implementation (Manesh et al., 2021; Abubakar et al., 2019).

14.0 requires new competencies and skills from workers (Malik et al., 2021; Chaka, 2020;
Vrchota et al., 2020; Holm, 2018) that can be classified in task-related (decisiveness, wide
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range of expertise, interdisciplinary approach, etc.), behavioral and cognitive (responsibility,
systematic thinking, etc.), and social ones (flexibility and adaptability), which, in turn, require
extensive creation and exploitation of both explicit and tacit knowledge. Thus, KM becomes
important in organizational change processes such as 14.0 implementation, as it supports new
knowledge creation, its combination with the existing one, and its sharing within the
organization. However, although KM has been studied for more than 20 years, 14.0 is still in
its infancy, and likewise the study of KM in 14.0. This interface is little explored when
considering the adoption of both approaches in a broader way, and in a context of different
implemented technologies. In order to grasp the current understanding on the issue, and the
avenues for future research, a literature analysis was performed.

3 Papers selection

A literature search was conducted in the Web of Science (WoS) database, which
gathers some of the most important journals related to manufacturing technologies and KM,
with high impact factors. WoS is also multidisciplinary, composed of specialized indexes,
including papers from other databases (such as Scopus, ProQuest and Wiley), journals with
JCR (Journal Citation Report) impact factor (Carvalho etal. 2013), and all the major
humanities, sciences, and social sciences subdisciplines (Meho & Yang, 2007). The paper
set was assembled from the WoS core collection, using the following search string: “industr®
4.0” OR “manufactur® of the future” OR “future manufactur*” OR “advanced manufactur®
technolog® OR “smart* factor*” OR “digitalizat*” OR “smart* manufactur*” AND “knowledge
management” OR “knowledge sharing”. The main 14.0 terms were used (according to the
term origin indicated in the introduction section). Knowledge management and knowledge
sharing terms were used considering the relation of these two topics with the main KM
concepts, and as a way to stablish the 14.0 and KM relation with secondary issues (such as
organizational learning, human factors, or the tacit dimension) and avoid biased inductions
to these issues. KM The results were narrowed to texts in English, which yielded 71 papers.
All titles and abstracts were read, and only papers that discuss 14.0 and KM were selected,
which resulted in a set composed by 14 literature reviews and 27 empirical papers. Table 2
summarizes the search criteria and results.

Table 2. Papers selection protocol.

Item Description Total
Data base Web of Science core collection
Period 2010 to 2021
By “Topic”

Articles (empirical papers) and Reviews

Papers in English

Classified by Most Cited

“Industry 4.0” OR “manufacturing of the future” OR

“future manufacturing” OR “advanced manufacturing

technology” OR “smart factory” OR “digitalization” OR 114
“smart manufacturing” AND “knowledge management”

OR “knowledge sharing”

Engineering Industrial, Engineering Manufacturing, 7

Search criteria

Search string

Categories (1st. Multidisciplinary Sciences, Business, Psychology (57 empirical
exclusion criteria) Applied, Industrial Relations Labor, Management, Social papers and
Issues, Social Sciences Interdisciplinary, Social Work 14 reviews)
) 41
Z:Iaelyi?sd é:ztract Exclusion of papers without adherence to the topics (27 empirical
exclusion criteria) Knowledge Management in Industry 4.0 papers and
14 reviews)
Gestdo & Produgéo, 29, e5222, 2022 5117
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All papers were analyzed according to the following sequence: first, a structured
summary containing objectives, research questions, methods, findings, and suggested
research opportunities was created for each paper. Those summaries contain
interpreted, 1st order elements extracted from the texts. Summaries were examined
from two perspectives: one related to KM and 14.0 implementation, and other to
research opportunities. From that analysis, 2nd order elements were extracted from
each paper, which were grouped by similarity, resulting in three broad themes for each
perspective: 14.0 implementation and research opportunities.

4 Findings

The paper set is composed of 41 papers, from 35 different journals. Table 3 gives
an overview of the methodological approach of each paper.

Not surprisingly, 14.0-related technologies adoption is the most prevalent theme
(e.g. Buer et al., 2018; Oztemel & Gursev, 2020). Technologies include Big Data (Del
Rio Castro et al., 2021; Manesh et al., 2021), Artificial Intelligence (Malik et al., 2021;
Chehbi-Gamoura et al., 2020), Information Technology Infrastructure (Cassia et al.,
2020; Nunez-Merino et al.,, 2020; Chong etal., 2018), and Internet of Things
(Manavalan & Jayakrishna, 2019).

Table 3. Research methods in papers.

Method il Authors

of papers

Del Rio Castro et al. (2021); Manesh et al. (2021);
Patriarca et al. (2021); Sartori et al. (2022); Nufiez-
Merino et al. (2020); Schniederjans et al. (2020);
Barbosa & Saisse (2019); Santos-Neto & Costa
(2019); Cassia et al. (2020); Oztemel & Gursev (2020);
Manavalan & Jayakrishna (2019); Chehbi-
Gamoura et al. (2020); Chong et al. (2018);
llvonen et al. (2018)
Song et al. (2021); Crupi et al. (2020); Draskovi¢ et al.
Structured questionnaires 8 (2020); Hsieh et al. (2020); Stachova et al. (2020);
and multivariate analysis Zangiacomi et al. (2020); Birasnav & Bienstock (2019);

Tortorella et al. (2020)

Malik et al. (2021); Ngereja & Hussein (2021);
Li et al. (2019)

Cotrino et al. (2021); Wang & Wan (2021); Yang et al.

Literature reviews 14

Semi-structured
questionnaires and 3
qualitative analysis

Simulations and Experiments 4 (2021); Dornhéfer et al. (2020)
Jankowska et al. (2021); Wang et al. (2021);
Barbosa et al. (2020); Bruno et al. (2020);
. Kaasinen et al. (2020); Kolyasnikov & Kelchevskaya
Case studies 12

(2020); Pinzone et al. (2020); Stentoft et al. (2020);
Wilkesmann & Wilkesmann (2018); Sievert & Scholz
(2017); Feng et al. (2017); Abubakar et al. (2019)

However, the relationship between KM and 14.0 is discussed not only from a hard,
technology-related perspective, but also from a soft, people-related one (e.g.
Kolyasnikov & Kelchevskaya, 2020; Feng et al., 2017). 14.0 implementation demands
the identification of critical knowledge for each process (Arifiani et al., 2019). KM can
help to integrate technology and human-related aspects and improve skill development,
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learning and collaboration (Abubakaretal., 2019), IT infrastructure design
(Cassia et al., 2020) and product development, and process planning and control
(Feng et al., 2017).

14.0 requires operators to autonomously seek solutions and use digital resources to
manage routine tasks in a collaborative way (Malik et al., 2021; Kolyasnikov &
Kelchevskaya, 2020; Sievert & Scholz, 2017). They need to engage in self-learning and
self-development (Kaasinen etal.,, 2020), and thus, 14.0 technologies require
organizations to develop sociocultural aspects in order to fully benefit from them
(Tortorella et al., 2020). Organizational culture influences how operators socialize,
communicate, trust each other, create and share their knowledge (Sartori et al., 2022;
Ding etal.,, 2017). It should grant operators access to technology (Chehbi-
Gamoura et al., 2020; Chong et al., 2018), to operational and safety-related resources
and protocols (Nufez-Merino et al., 2020), and provide learning capabilities
(Tortorella et al., 2020), training (Kaasinen et al., 2020), and to performance metrics
(Li et al., 2019). This can be particularly resource demanding for small and medium
enterprises, and thus, 14.0 needs adaptation for those firms (Li et al., 2019).

How KM affects 14.0 implementation is discussed by Sartorietal. (2022),
Manesh et al. (2021), Cassia etal. (2020), Kolyasnikov & Kelchevskaya (2020),
Nufez-Merino et al. (2020), and Feng et al. (2017). The negative impact of knowledge
loss is studied by Manesh et al. (2021), Sartori et al. (2022) and Oztemel & Gursev
(2020), and new decision-making frameworks and the impact on organizational
performance by Abubakar et al. (2019). KM maturity models adapted to 4.0 are
proposed by Kolyasnikov & Kelchevskaya (2020) and Santos-Neto & Costa (2019).
Kaasinen et al. (2020) and Li et al. (2019) discuss operators development and training,
and the integration with Lean Manufacturing practices is analyzed by Sartori et al.
(2022) and Nunez-Merino et al. (2020).

Operators are important agents in socio-technical systems, they are able to manage
complexity, develop meaningful interaction and initiative (Sartori et al., 2022; Li et al.,
2019). They can contribute during 14.0 implementation, and therefore, their early
engagement, for instance, in workspace design is important. However, issues as stress
related to technology implementation should also be considered (Malik et al., 2021).
Also, lack of knowledge about technology by operators remains a barrier for 14.0
adoption (Sartori et al., 2022), hence, training and proper infrastructure are both 14.0
enablers (Manesh et al., 2021; Chehbi-Gamoura et al., 2020; Nufez-Merino et al.,
2020; Chong et al., 2018).

Following theoretical elements, as previously indicated, the paper summary
analysis resulted in 34 concepts, that were grouped under three overarching (1st order)
themes (Table 4): Technology, KM and learning, and worker's engagement. The
analysed papers were categorized in these three themes considering the papers
objectives and main focus, as well as the content dedication of the main theory and
results. The technology group consider its integration with organizational and
manufacturing objectives, as a facilitator to achieve better operational results. KM and
learning include concerns of human knowledge adaption a management in
technological contexts. Worker's engagement considers initiatives and behaviours to
integrate process, workers and technologies. The main themes and the papers
categorization are summarized in Table 4.

Gestdo & Produgéo, 29, e5222, 2022 7nm7
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Table 4. Knowledge Management and 14.0.

Themes Description Author
Contribution of digital technologies to achieve the Del Rio Castro et al. (2021)
Sustainable Development Goals :
Knowledge sharing between manufacturing resources Wang & Wan (2021)
Analysis of KM practices and robotization expertise on
automation implementation on the shop floor Barbosa et al. (2020)
Manufacturing and knowledge-based solutions interactions, .
and multi-agent-systems implementation Dornhdfer et al. (2020)
Big Data in Supply Chain Management (SCOR) Chehbi-Gamoura et al. (2020)
Digital Technologies application in Lean Supply Chain Nufiez-Merino et al. (2020)
Management ’
Technology  Knowledge and experience dissemination for Additive Stentoft et al. (2020)
Manufacturing )
14.0 technologies (ERP, IoT) and sustainable supply chain Manavalan & Jayakrishna (2019)
Digital Manufacturing initiatives at leading universities in
major industrial countries Chong et al. (2018)
Principles (interoperability, virtualization, local, real-time talent,
service orientation and modularity) for 14.0 solutions (cloud Oztemel & Gursev (2020)
computing, ensemble learning, big data, open-source software
and Internet of Things)
Digitalization of work routines, workers’ perception and Wilkesmann & Wilkesmann
impact on processes (2018)
Manesh et al. (2021);
KM and 14.0 relationship (Smart Manufacturing) Kolyasnikov & Kelchevskaya
(2020); Feng et al. (2017)
Managerial implications of digital transformation Zangiacomi et al. (2020)
Knowledge-based design system for decision support in
complex engineered systems Wang et al. (2021)
Framework to support KM enabling factors and
organizational performance Abubakar et al. (2019)
Linkages between strategic leadership and supply chain . .
KM and integration Birasnav & Bienstock (2019)
Learning Business maturity model level assessment Santos-Neto & Costa (2019)
Collaborative, web-based Knowledge Transfer Platform Cotrino et al. (2021)
for Industry 4.0 ’
KM (knowledge sharing) and Supply Chain digitization (Sza(l)r;r)'_ 3:;;2?;2)(;2%%??_ etal.
relationship Schniederjans et al. (2020)
Knowledge creation and conversion within cyber-socio- .
technical systems Patriarca et al. (2021)
Framework for knowledge storage and reuse on the shop
floor Bruno et al. (2020)
Framework for knowledge sharing, IT infrastructure, and .
innovative capability Cassia et al. (2020)
Organizational culture in traditional and knowledge Sl i
economies Draskovic¢ et al. (2020)
Knowledge management maturity model Hsieh et al. (2020)
Digital innovation process as a knowledge broker Jankowska et al. (2021);
9 P 9 Crupi et al. (2020)
KM and Organizational knowledge value, knowledge sharing and

Learning (cont.)

knowledge base use

Conceptual framework for new product development,
integrating knowledge management, hybrid project
management and sociotechnical values

Relationship between Organizational Learning (OL)
capabilities, and operational performance

Knowledge protection and security requirements for digital
transformation

Employee technostress due to artificial intelligence (Al)
adoption

Empowerment and engagement of workers for Industry 4.0
Employee engagement (KM and leadership) by internal

Stachova et al. (2020)

Barbosa & Saisse (2019)

Ngereja & Hussein (2021);
Tortorella et al. (2020)

llvonen et al. (2018)

Malik et al. (2021)
Kaasinen et al. (2020)

Worker ial medi icati Sievert & Scholz (2017)
engagement social media (communication)
Cyber-Physical Production Systems implementation impact on Pinzone et al. (2020)
workers” health, learing and operative performance ’
Knowledge sharing in a human-focused Industry 4.0 .
context Lietal. (2019)
8/17
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4.1 Research opportunities relating Knowledge management and 14.0

Research opportunities related to Knowledge management and Industry 4.0 were
also identified from the structured summaries, and were categorized using the same
themes identified in the previous section: Technology, KM and learning and worker’s
engagement. The opportunities were also categorized in these three themes
considering its main objectives and contexts to be explored. Some opportunities could
be related to more than one theme, but for those cases, the main context was analysed,
and opportunities were integrated in the themes better representing each relation.

Technology-related research opportunities are associated with understanding how
technologies such as big data can influence knowledge creation (Cassia et al., 2020;
Nufiez-Merino et al., 2020). They include the study of Cyber Physical Systems that
enable the processing of large data volumes, which can be used to create new
knowledge for operational and strategic applications (Manesh et al., 2021; Kolyasnikov
& Kelchevskaya, 2020).

KM-related research opportunities are concerned to 4.0 implementation process,
which can pose challenges to industries and even countries (Zangiacomi et al., 2020;
Tortorella et al., 2020), as it requires the participation of multiple actors, such as
universities and research institutions, government, companies, and others. The influence
of organizational culture (Sartorietal., 2022; Lietal.,, 2019) and different decision-
making styles on 14.0 implementation also need to be explored in future research (Nufiez-
Merino et al., 2020; Abubakar et al., 2019). More specifically, the influence of decision-
making styles on KM (Manesh et al., 2021; Cassia et al., 2020), and its impact on
organizational culture (Sartori et al., 2022; Li et al., 2019) need further discussion.

KM-related opportunities are also related to investigate factors and enablers to:
facilitate knowledge creation and promote knowledge sharing and creating among
workers (Manesh et al., 2021; Sartori et al., 2022; Abubakar et al., 2019), increase
knowledge usage during innovation processes (Cassiaetal.,, 2020; Ndufez-
Merino et al., 2020), increase knowledge sharing influence over organizational
competitiveness (Manesh et al., 2021; Chehbi-Gamoura et al., 2020), and enhance
workers” participation in innovation processes (Kaasinen et al., 2020; Kolyasnikov &
Kelchevskaya, 2020; Chong et al., 2018; Sievert & Scholz, 2017).

The relationship between organizational culture and KM, especially related to how
knowledge loss demands continuous training requires deeper understanding. The
influence of IT on knowledge sharing (Cassia et al., 2020; Nufiez-Merino et al., 2020),
and workers” integration and coordination, its possible effect on transforming relevant
data into organizational knowledge (Kolyasnikov & Kelchevskaya, 2020) and on
favoring an appropriate context for knowledge sharing also needs further discussion.
This is deemed important since it can result in sustainable competitive advantage, as
a favorable context for knowledge sharing can contribute to improved operational
performance (Manesh et al., 2021; Cassia et al., 2020). Additionally, the literature
highlights the importance of knowledge sharing during transition periods, and thus, KM
can act as a facilitator for 14.0 implementation (Bufita et al., 2018; Shadi 2017;
Cassia et al., 2020). Finally, learning is regarded as a research opportunity both at the
group and the individual levels, and it is linked to workers development, which includes
training to 14.0, and 14.0 technology effects on individual and group learning
(Manesh et al., 2021; Sartori et al., 2022; Oztemel & Gursev, 2020).

Research opportunities relating Knowledge management and Industry 4.0 literature
are summarized on Table 5.
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Table 5. Research opportunities related to Knowledge Management and 14.0.

Theme Research opportunities Author
Big data influence on knowledge creation and Manesh et al. (2021); Chehbi-
competitiveness Gamoura et al. (2020)

Robot implementation in different production environments
and products

Drivers and barriers for Additive Manufacturing networks,
and related knowledge sharing practices
Knowledge-based approaches and technological resources Wang & Wan (2021);
for production process simulation Dornhdfer et al. (2020)
Cyber-Physical Production System technologies
implementation

Knowledge-based systems efficiency for decision-making
support

Managerial perspectives on learning for innovation Ngereja & Hussein (2021)
Zangiacomi et al. (2020);
Tortorella et al. (2020);
Wilkesmann & Wilkesmann
(2018)

Nufiez-Merino et al. (2020);
Abubakar et al. (2019)

Barbosa et al. (2020)

Technology Stentoft et al. (2020)

Pinzone et al. (2020)

Wang et al. (2021)

14.0 implementation challenges for different sectors and countries

Decision-making styles influence on 14.0

Sustainability aspects for stakeholders during technology

; ; Pinzone et al. (2020)
implementation

Sartori et al. (2022);
Organizational culture influence on 14.0 implementation Draskovic¢ et al. (2020); Li et al.
(2019)

. Environmental uncertainty, organizational structure and
KM and Learning  training influence on leadership behaviors for supply chain  Birasnav & Bienstock (2019)
integration

Knowledge Transfer resources for different manufacturing contexts Cotrino et al. (2021)

Jankowska et al. (2021);
Manesh et al. (2021);
Cassia et al. (2020); Nufiez-
Merino et al. (2020);
Schniederjans et al. (2020);
livonen et al. (2018)

Manesh et al. (2021);
Sartori et al. (2022);
Cassia et al. (2020); Nufiez-

KM for innovation processes

Knowledge sharing enablers in different technological

contexts Merino et al. (2020);
Stachova et al. (2020)

Digital innovation hubs as knowledge brokers in different Jankowska et al. (2021);

industries, technology and partnership contexts Crupi et al. (2020)

Manesh et al. (2021);
Schniederjans et al. (2020);
Abubakar et al. (2019);
Patriarca et al. (2021)
Quality indicators for knowledge sharing in supply chains Yang et al. (2021)

Explore data analysis techniques and resources for shop
floor knowledge management

KM maturity models in different manufacturing and service

Knowledge creation enablers in different technological contexts

Bruno et al. (2020)

Hsieh et al. (2020)

contexts
Song et al. (2021); Chehbi-
KM and supply chain digitalization Gamoura et al. (2020);
KM and Learning Schniederjans et al. (2020)
(cont.) Manesh et al. (2021);

14.0 technology impact on the employment and knowledge loss Sartori et al. (2022); Oztemel &
Gursev (2020)

KM and sociotechnical digital transformation Barbosa & Saisse (2019)

Critical knowledge protection the balance between

knowledge sharing and protection llvonen et al. (2018)

Manesh et al. (2021);

Sartori et al. (2022); Oztemel &
Gursev (2020); Wilkesmann &
Wilkesmann (2018)

Manesh et al. (2021); Oztemel &
Gursev (2020)

14.0 training strategies

14.0 technology effects on individual and group learning
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Table 5. Continued...

Theme Research opportunities Author

Del Rio Castro et al. (2021);
Malik et al. (2021); Manesh et al.
(2021); Sartori et al. (2022);
Worker’s competencies and skills for 14.0 E?S?:F?zna;gt);albl;ig%g?én &
Jayakrishna (2019); Oztemel &
Gursev (2020); Wilkesmann &
Wilkesmann (2018)

HR management for 14.0 implementation Song et al. (2021)
Enviot;’em Kaasinen et al. (2020);
9ag Operators” interaction with technology resources Wilkesmann & Wilkesmann
(2018)
. . . Song et al. (2021); Wilkesmann
The worker perspective on 14.0 implementation & Wilkesmann (2018)

Kaasinen et al. (2020);
Kolyasnikov & Kelchevskaya
The worker role in 14.0 (2020); Chong et al. (2018);
Wilkesmann & Wilkesmann
(2018); Sievert & Scholz (2017)

From the worker's engagement, the perspective on how blue collars engage in
learning and knowledge sharing in order to develop new competencies and skills, is an
opportunity for future research (Malik et al., 2021; Zangiacomi et al., 2020; Li et al.,
2019; Manavalan & Jayakrishna, 2019; Oztemel & Gursev, 2020). More specifically,
their role in knowledge sharing, learning processes and continuous training
(Manesh et al., 2021; Sartori et al., 2022; Cassia et al., 2020; Nufiez-Merino et al.,
2020; Oztemel & Gursev, 2020), and adaptive learning solutions (Kaasinen et al., 2020;
Oztemel & Gursev, 2020) can be further studied.

5 Conclusion

This paper aimed to discuss how KM can support the 14.0 implementation, in order to
provide insights and assist researchers in future research. Guided by the question: How
can knowledge management support the Industry 4.0 implementation? It was found that
14.0 technologies and their implementation, and the related management practices are
currently the dominant issues. The literature can be organized around three themes:
Technology, KM and learning and worker’s engagement. 14.0-related technologies
adoption is a prevalent theme, but the relationship between KM and 14.0 is discussed not
only from a hard technology-related perspective, but it indicates research demands to be
explored from a soft people-related perspective, in which new skills, learning, adaptation,
and the identification of critical knowledge for each process are pointed as relevant
aspects. Knowledge sharing is an important factor to facilitate the innovation process,
and to support transition periods. Knowledge creation and its application on processes
and digital technologies application in KM is also a frequent theme. The influence of
communication, culture and trust on worker engagement is also explored.

Opportunities for future research can also be classified in technology, KM and
learning and workers” engagement themes, which can offer insights to be considered
for both academics and practitioners. Technology-related research opportunities are
associated with understanding how technologies can influence the knowledge creation
process, and how large data volume processing can be explored to create knowledge
for operational and strategic applications. KM and learning themes indicate
opportunities to investigate key factors and enablers to facilitate knowledge creation
and promote knowledge sharing among workers. How blue collars engage in learning
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and knowledge sharing in order to develop new competencies and skills is also an
opportunity for future research.

The categorized opportunities integrating the KM supportive potential to the 14.0
implementation process constitutes the main contribution of this paper, where the
technology group consider that its integration with organizational and manufacturing
objectives, have to be explored as a way to facilitate the achievement of better
operational results. KM and learning include concerns of human knowledge adaption
and management in technological contexts (Manesh et al., 2021; Sartori et al., 2022),
which are based in the conventional literature of organizational and manufacturing
management, and in terms technology, consider in majority isolated implementation
initiatives, constituting a demand for empirical studies able to introduce and test new
approaches considering the aspects indicated in Table 5. Worker's engagement
considers initiatives and behaviours to integrate process, workers and technologies
(Kaasinen et al., 2020), which is still little explored in the literature and requires deep
empirical studies in the context of 14.0, where various technologies are integrated in a
collaborative way with workers (Malik et al., 2021; Kolyasnikov & Kelchevskaya, 2020).
The results indicate in general, other indirect opportunities to be explored, such as the
knowledge sharing ways where the technological adoption implies in production
environment of less employees, interacting by means of technological resources.
Finally, the aspects of worker learning and engagement indicate possible interactions
to be empirically tested in confrontation with social and cultural aspects, which may
constitute barriers or facilitators in the adoption of new technologies.

Acknowledgements

The authors gratefully acknowledge the financial support of the Coordenacéo de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES) under the Finance
Code 001, and Grant CAPES-PRINT88887.310463/2018-00; and Sao Paulo Research
Foundation (FAPESP) under Grant Number 2021/10944-2.

References

Abubakar, A. M., Elrehail, H., Alatailat, M. A., & Elgi, A. (2019). Knowledge management,
decision-making style and organizational performance. Journal of Innovation & Knowledge,
4(2), 104-114. http://dx.doi.org/10.1016/j.jik.2017.07.003.

Arifiani, L., Budiastuti, |. D., & Erika, W. K. (2019). The effect of disruption technology, and the
future knowledge management toward service innovation for telecommunication industry
4.0 in Indonesia. International Journal of Engineering and Advanced Technology, 8(6S3),
247-257. http://dx.doi.org/10.35940/ijeat.F1040.0986S319.

Bai, C., Dallasega, P., Orzes, G., & Sarkis, J. (2020). Industry 4.0 technologies assessment: a
sustainability perspective. International Journal of Production Economics, 229, 107776.
http://dx.doi.org/10.1016/j.ijpe.2020.107776.

Barbosa, A. M. C., & Saisse, M. C. P. (2019). Hybrid project management for sociotechnical
digital transformation context. Brazilian Journal of Operations & Production Management,
16(2), 316-332. http://dx.doi.org/10.14488/BJOPM.2019.v16.n2.a12.

Barbosa, G. F., Shiki, S. B., & da Silva, I. B. (2020). R&D roadmap for process robotization
driven to the digital transformation of the industry 4.0. Concurrent Engineering, Research
and Applications, 28(4), 290-304. http://dx.doi.org/10.1177/1063293X20958927.

12117 Gestao & Produgao, 29, e5222, 2022


https://doi.org/10.1016/j.jik.2017.07.003
https://doi.org/10.35940/ijeat.F1040.0986S319
https://doi.org/10.1016/j.ijpe.2020.107776
https://doi.org/10.14488/BJOPM.2019.v16.n2.a12
https://doi.org/10.1177/1063293X20958927

Knowledge management and Industry 4.0...

Birasnav, M., & Bienstock, J. (2019). Supply chain integration, advanced manufacturing
technology, and strategic leadership: an empirical study. Computers & Industrial
Engineering, 130, 142-157. http://dx.doi.org/10.1016/j.cie.2019.01.021.

Bruno, G., Faveto, A., & Traini, E. (2020). An open source framework for the storage and reuse of
industrial knowledge through the integration of PLM and MES. Management and Production
Engineering Review, 11(2), 62-73. http://dx.doi.org/10.24425/mper.2020.133729.

Buer, S. V., Strandhagen, J. O., & Chan, F. T. (2018). The link between industry 4.0 and lean
manufacturing: mapping current research and establishing a research agenda. International
Journal of Production Research, 56(8), 2924-2940.
http://dx.doi.org/10.1080/00207543.2018.1442945.

Bufita, L., HruSecka, D., Pivni¢ka, M., & Rosman, P. (2018). The use of knowledge
management systems and event-B modelling in a lean enterprise. Journal of
Competitiveness, 10(1), 40-53. http://dx.doi.org/10.7441/joc.2018.01.03.

Carvalho, M. M., Fleury, A., & Lopes, A. P. (2013). An overview of the literature on technology
roadmapping (TRM): contributions and trends. Technological Forecasting and Social
Change, 80(7), 1418-1437. http://dx.doi.org/10.1016/j.techfore.2012.11.008.

Cassia, A. R., Costa, I., da Silva, V. H. C., & Oliveira, G. C., No. (2020). Systematic literature review
for the development of a conceptual model on the relationship between knowledge sharing,
information technology infrastructure and innovative capability. Technology Analysis and
Strategic Management, 32(7), 801-821. http://dx.doi.org/10.1080/09537325.2020.1714026.

Castro, J. I. D., Muniz, J., Jr., Bernardes, E., & Tramarico, C. L. (2021). Logistics projects based on
radio frequency identification: multi-criteria assessment of Brazilian aircraft industry. Pesquisa
Operacional, 41, €244928. http://dx.doi.org/10.1590/0101-7438.2021.041.00244928.

Chaka, C. (2020). Skills, competencies and literacies attributed to 4IR/industry 4.0: scoping
review. IFLA Journal, 46(4), 369-399. http://dx.doi.org/10.1177/0340035219896376.

Chehbi-Gamoura, S., Derrouiche, R., Damand, D., & Barth, M. (2020). Insights from big data analytics
in supply chain management: an all-inclusive literature review using the SCOR model. Production
Planning and Control, 31(5), 355-382. http://dx.doi.org/10.1080/09537287.2019.1639839.

Chen, B., Wan, J., Shu, L., Li, P., Mukherjee, M., & Yin, B. (2017). Smart factory of industry 4.0:
key technologies, application case, and challenges. IEEE Access : Practical Innovations,
Open Solutions, 6, 6505-6519. http://dx.doi.org/10.1109/ACCESS.2017.2783682.

Chong, L., Ramakrishna, S., & Singh, S. (2018). A review of digital manufacturing-based hybrid
additive manufacturing processes. International Journal of Advanced Manufacturing
Technology, 95(5-8), 2281-2300. http://dx.doi.org/10.1007/s00170-017-1345-3.

Cotrino, A., Sebastian, M. A., & Gonzalez-Gaya, C. (2021). Industry 4.0 HUB: a collaborative
knowledge transfer platform for small and medium-sized enterprises. Applied Sciences,
11(12), 5548. http://dx.doi.org/10.3390/app11125548.

Crupi, A., Del Sarto, N., Di Minin, A., Gregori, G. L., Lepore, D., Marinelli, L., & Spigarelli, F.
(2020). The digital transformation of SMEs - a new knowledge broker called the digital
innovation hub. Journal of Knowledge Management, 24(6), 1263-1288.
http://dx.doi.org/10.1108/JKM-11-2019-0623.

Dalenogare, L. S., Benitez, G. B., Ayala, N. F., & Frank, A. G. (2018). The expected contribution
of industry 4.0 technologies for industrial performance. International Journal of Production
Economics, 204, 383-394. http://dx.doi.org/10.1016/j.ijpe.2018.08.019.

Del Rio Castro, G., Gonzalez Fernandez, M. C., & Uruburu Colsa, A. (2021). Unleashing the
convergence amid digitalization and sustainability towards pursuing the sustainable
development goals (SDGs): a holistic review. Journal of Cleaner Production, 280, 122204.
http://dx.doi.org/10.1016/j.jclepro.2020.122204.

Ding, G., Liu, H., Huang, Q., & Gu, J. (2017). Moderating effects of guanxi and face on the
relationship between psychological motivation and knowledge-sharing in China. Journal of
Knowledge Management, 21(5), 1077-1097. http://dx.doi.org/10.1108/JKM-10-2016-0439.

Gestdo & Produgéo, 29, e5222, 2022 13/17


https://doi.org/10.1016/j.cie.2019.01.021
https://doi.org/10.24425/mper.2020.133729
https://doi.org/10.1080/00207543.2018.1442945
https://doi.org/10.7441/joc.2018.01.03
https://doi.org/10.1016/j.techfore.2012.11.008
https://doi.org/10.1080/09537325.2020.1714026
https://doi.org/10.1590/0101-7438.2021.041.00244928
https://doi.org/10.1177/0340035219896376
https://doi.org/10.1080/09537287.2019.1639839
https://doi.org/10.1109/ACCESS.2017.2783682
https://doi.org/10.1007/s00170-017-1345-3
https://doi.org/10.3390/app11125548
https://doi.org/10.1108/JKM-11-2019-0623
https://doi.org/10.1016/j.ijpe.2018.08.019
https://doi.org/10.1016/j.jclepro.2020.122204
https://doi.org/10.1108/JKM-10-2016-0439

Knowledge management and Industry 4.0...

Dornhofer, M., Sack, S., Zenkert, J., & Fathi, M. (2020). Simulation of smart factory processes
applying multi-agent-systems: a knowledge management perspective. Journal of
Manufacturing and Materials Processing, 4(3), 89. http://dx.doi.org/10.3390/jmmp4030089.

Draskovié, Z., Celi¢, ., Petrov, V., & Uzelac, Z. (2020). Comparison of organizational cultures
from a transitional economy and a knowledge economy: empirical study from Serbia and
Southern California. Strategic Management, 25(4), 17-23.
http://dx.doi.org/10.5937/StraMan2004017D.

Drath, R., & Horch, A. (2014). Industrie 4.0: hit or hype? IEEE Industrial Electronics Magazine,
8(2), 56-58. http://dx.doi.org/10.1109/MIE.2014.2312079.

Feng, S. C., Bernstein, W. Z., Hedberg, T., Jr., & Feeney, A. B. (2017). Toward knowledge
management for smart manufacturing. Journal of Computing and Information Science in
Engineering, 17(3), 1-40. http://dx.doi.org/10.1115/1.4037178. PMid:28966561.

Fries, C., Fechter, M., Nick, G., Szaller, A., & Bauernhansl, T. (2021). First results of a survey
on manufacturing of the future. Procedia Computer Science, 180, 142-149.
http://dx.doi.org/10.1016/j.procs.2021.01.137.

Ghobakhloo, M. (2018). The future of manufacturing industry: a strategic roadmap toward
industry 4.0. Journal of Manufacturing Technology Management, 29(6), 910-936.
http://dx.doi.org/10.1108/JMTM-02-2018-0057.

Holm, M. (2018). The future shop-floor operators, demands, requirements and interpretations.
Journal of Manufacturing Systems, 47, 35-42. http://dx.doi.org/10.1016/j.jmsy.2018.03.004.

Hsieh, P. J., Lin, C., & Chang, S. (2020). The evolution of knowledge navigator model: the
construction and application of KNM 2.0. Expert Systems with Applications, 148, 113209.
http://dx.doi.org/10.1016/j.eswa.2020.113209.

llvonen, I., Thalmann, S., Manhart, M., & Sillaber, C. (2018). Reconciling digital transformation
and knowledge protection: a research agenda. Knowledge Management Research and
Practice, 16(2), 235-244. http://dx.doi.org/10.1080/14778238.2018.1445427.

Jain, S., Choong, N. F., Aye, K. M., & Luo, M. (2001). Virtual factory: an integrated approach to
manufacturing systems modeling. International Journal of Operations & Production
Management, 21(5/6), 594-608. http://dx.doi.org/10.1108/01443570110390354.

Jankowska, B., Di Maria, E., & Cygler, J. (2021). Do clusters matter for foreign subsidiaries in the era of
industry 4.0? The case of the aviation valley in poland. European Research on Management and
Business Economics, 27(2), 100150. http://dx.doi.org/10.1016/j.iedeen.2021.100150.

Kaasinen, E., Schmalfu®, F., Ozturk, C., Aromaa, S., Boubekeur, M., Heilala, J., Heikkila, P.,
Kuula, T., Liinasuo, M., Mach, S., Mehta, R., Petdj3, E., & Walter, T. (2020). Empowering
and engaging industrial workers with operator 4.0 solutions. Computers & Industrial
Engineering, 139, 105678. http://dx.doi.org/10.1016/j.cie.2019.01.052.

Kang, H. S., Lee, J. Y., Choi, S., Kim, H., Park, J. H., Son, J. Y., Kim, B. H., & Noh, S. D.
(2016). Smart manufacturing: past research, present findings, and future directions.
International Journal of Precision Engineering and Manufacturing-green Technology, 3(1),
111-128. http://dx.doi.org/10.1007/s40684-016-0015-5.

Karre, H., Hammer, M., Kleindienst, M., & Ramsauer, C. (2017). Transition towards an industry
4.0 state of the lean lab at graz university of technology. Procedia Manufacturing, 9(1), 206-
213. http://dx.doi.org/10.1016/j.promfg.2017.04.006.

Klingenberg, C. O., Borges, M. A. V., & Antunes, J. A. V. Jr (2019). Industry 4.0 as a data-
driven paradigm: a systematic literature review on technologies. Journal of Manufacturing
Technology Management, 32(3), 570-592. http://dx.doi.org/10.1108/JMTM-09-2018-0325.

Kolyasnikov, M. S., & Kelchevskaya, N. R. (2020). Knowledge management strategies in
companies: trends and the impact of industry 4.0. Upravienec, 11(4), 82-96.
http://dx.doi.org/10.29141/2218-5003-2020-11-4-7.

1417 Gestao & Produgao, 29, e5222, 2022


https://doi.org/10.3390/jmmp4030089
https://doi.org/10.5937/StraMan2004017D
https://doi.org/10.1109/MIE.2014.2312079
https://doi.org/10.1115/1.4037178
https://pubmed.ncbi.nlm.nih.gov/28966561
https://doi.org/10.1016/j.procs.2021.01.137
https://doi.org/10.1108/JMTM-02-2018-0057
https://doi.org/10.1016/j.jmsy.2018.03.004
https://doi.org/10.1016/j.eswa.2020.113209
https://doi.org/10.1080/14778238.2018.1445427
https://doi.org/10.1108/01443570110390354
https://doi.org/10.1016/j.iedeen.2021.100150
https://doi.org/10.1016/j.cie.2019.01.052
https://doi.org/10.1007/s40684-016-0015-5
https://doi.org/10.1016/j.promfg.2017.04.006
https://doi.org/10.1108/JMTM-09-2018-0325
https://doi.org/10.29141/2218-5003-2020-11-4-7

Knowledge management and Industry 4.0...

Lasi, H., Fettke, P., Kemper, H. G., Feld, T., & Hoffmann, M. (2014). Industry 4.0. Business &
Information Systems Engineering, 6(4), 239-242. http://dx.doi.org/10.1007/s12599-014-0334-4.

Li, D., Fast-Berglund, A., & Paulin, D. (2019). Current and future industry 4.0 capabilities for
information and knowledge sharing. International Journal of Advanced Manufacturing
Technology, 105(9), 3951-3963. http://dx.doi.org/10.1007/s00170-019-03942-5.

Malik, N., Tripathi, S. N., Kar, A. K., & Gupta, S. (2021). Impact of artificial intelligence on
employees working in industry 4.0 led organizations. International Journal of Manpower,
43(2), 334-354. http://dx.doi.org/10.1108/IJM-03-2021-0173.

Manavalan, E., & Jayakrishna, K. (2019). A review of internet of things (loT) embedded
sustainable supply chain for industry 4.0 requirements. Computers & Industrial
Engineering, 127, 925-953. http://dx.doi.org/10.1016/j.cie.2018.11.030.

Manesh, M. F., Pellegrini, M. M., Marzi, G., & Dabic, M. (2021). Knowledge management in the fourth
industrial revolution: mapping the literature and scoping future avenues. IEEE Transactions on
Engineering Management, 68(1), 289-300. http:/dx.doi.org/10.1109/TEM.2019.2963489.

Mariani, M., & Borghi, M. (2019). Industry 4.0: a bibliometric review of its managerial intellectual
structure and potential evolution in the service industries. Technological Forecasting and
Social Change, 149, 119752. http://dx.doi.org/10.1016/j.techfore.2019.119752.

Marnewick, C., & Marnewick, A. L. (2019). The demands of industry 4.0 on project teams. IEEE
Transactions on Engineering Management, 67(3), 941-949.
http://dx.doi.org/10.1109/TEM.2019.2899350.

Meho, L. I., & Yang, K. (2007). Impact of data sources on citation counts and rankings of LIS faculty:
Web of Science versus Scopus and Google Scholar. Journal of the American Society for
Information Science and Technology, 58(13), 2105-2125. http://dx.doi.org/10.1002/asi.20677.

Muniz, J., Jr., Ribeiro, V. B., & Pradhan, N. (2021). Knowledge-based assessment applied to
lean Brazilian Toyota plants: employees’ perceptions. International Journal of Knowledge
Management, 17(2), 1-22. http://dx.doi.org/10.4018/IJKM.2021040101.

Muniz, J., Jr., Trzesniak, P., & Batista, E. D., Jr. (2009). A definitive concept to knowledge
management: need for science evolution and effectiveness application. In V. F. Oliveira, V.
Cavenagui, & F.S. Masculo (Eds.), Tépicos emergentes e desafios metodolégicos em
engenharia de produgao: casos, experiéncias e proposigoes (pp. 137-145). Rio de Janeiro:
Associagao Nacional de Engenharia de Produgao. Retrieved in 2022, September 28, from
https://www.researchgate.net/profile/jorge-muniz-
jr/publication/354723805_topicos_emergentes_e_desafios_metodologicos_em_engenharia_d
e_producao_casos_experiencias_e_proposicoes_-
_volume_ii/links/6149c5d4a595d06017dde8db/topicos-emergentes-e-desafios-
metodologicos-em-engenharia-de-producao-casos-experiencias-e-proposicoes-volume-ii.pdf

Muniz, J., Jr., Wintersberger, D., & Hong, J. L. F. (2022). Worker and manager judgments about factors
that facilitate knowledge-sharing: insights from a Brazilian automotive assembly line. Knowledge
and Process Management, 29(2), 132-146. http://dx.doi.org/10.1002/kpm.1693.

Ngereja, B. J., & Hussein, B. (2021). An examination of the preconditions of learning to facilitate
innovation in digitalization projects: a project team members’ perspective. International
Journal of Information Systems and Project Management, 9(2), 23-41.
http://dx.doi.org/10.12821/ijispm090202.

Nonaka, I. (1994). A dynamic theory of organizational knowledge creation. Organization
Science, 5(1), 14-37. http://dx.doi.org/10.1287/orsc.5.1.14.

Nufiez-Merino, M., Maqueira-Marin, J. M., Moyano-Fuentes, J., & Martinez-Jurado, P. J. (2020).
Information and digital technologies of industry 4.0 and lean supply chain management: a
systematic literature review. International Journal of Production Research, 58(16), 5034-
5061. http://dx.doi.org/10.1080/00207543.2020.1743896.

Gestdo & Produgéo, 29, e5222, 2022 15/17


https://doi.org/10.1007/s12599-014-0334-4
https://doi.org/10.1007/s00170-019-03942-5
https://doi.org/10.1108/IJM-03-2021-0173
https://doi.org/10.1016/j.cie.2018.11.030
https://doi.org/10.1109/TEM.2019.2963489
https://doi.org/10.1016/j.techfore.2019.119752
https://doi.org/10.1109/TEM.2019.2899350
https://doi.org/10.1002/asi.20677
https://doi.org/10.4018/IJKM.2021040101
https://doi.org/10.1002/kpm.1693
https://doi.org/10.12821/ijispm090202
https://doi.org/10.1287/orsc.5.1.14
https://doi.org/10.1080/00207543.2020.1743896

Knowledge management and Industry 4.0...

Olsen, T. L., & Tomlin, B. (2020). Industry 4.0: opportunities and challenges for operations
management. Manufacturing & Service Operations Management, 22(1), 113-122.
http://dx.doi.org/10.1287/msom.2019.0796.

Organisation for Economic Co-operation and Development — OECD (2017). OECD digital
economy outlook. Paris: OECD. Retrieved in 2021, August 12, from https://www.oecd-
ilibrary.org/science-and-technology/oecd-digital-economy-outlook-2017_9789264276284-en

Oztemel, E., & Gurseyv, S. (2020). Literature review of industry 4.0 and related technologies. Journal
of Intelligent Manufacturing, 31(1), 127-182. http://dx.doi.org/10.1007/s10845-018-1433-8.

Pagliosa, M., Tortorella, G., & Ferreira, J. C. E. (2019). Industry 4.0 and lean manufacturing: a
systematic literature review and future research directions. Journal of Manufacturing
Technology Management, 32(3), 543-569. http://dx.doi.org/10.1108/JMTM-12-2018-0446.

Patriarca, R., Falegnami, A., Costantino, F., Di Gravio, G., De Nicola, A., & Villani, M. L. (2021).
WAX: an integrated conceptual framework for the analysis of cyber-socio-technical
systems. Safety Science, 136, 105142. http://dx.doi.org/10.1016/j.ss¢i.2020.105142.

Peters, S., Chun, J. H., & Lanza, G. (2015). Digitalization of the automotive industry—scenarios
for future manufacturing. Manufacturing Review, 3(1), 1-9. Retrieved in 2022, September
28, from http://hdl.handle.net/1721.1/118974

Pinzone, M., Albé, F., Orlandelli, D., Barletta, I., Berlin, C., Johansson, B., & Taisch, M. (2020).
A framework for operative and social sustainability functionalities in human-centric cyber-
physical production systems. Computers & Industrial Engineering, 139, 105132.
http://dx.doi.org/10.1016/j.cie.2018.03.028.

Pirola, F., Boucher, X., Wiesner, S., & Pezzotta, G. (2020). Digital technologies in product-
service systems: a literature review and a research agenda. Computers in Industry, 123,
103301. http://dx.doi.org/10.1016/j.compind.2020.103301.

Santos-Neto, J. B. S. D., & Costa, A. P. C. S. (2019). Enterprise maturity models: a systematic
literature review. Enterprise Information Systems, 13(5), 719-769.
http://dx.doi.org/10.1080/17517575.2019.1575986.

Sartori, J. T. D., Frederico, G. F., & Silva, H. F. N. (2022). Organizational knowledge
management in the context of supply chain 4.0: a systematic literature review and
conceptual model proposal. Knowledge and Process Management, 29(2), 147-161.
http://dx.doi.org/10.1002/kpm.1682.

Schneider, P. (2018). Managerial challenges of industry 4.0: an empirically backed research
agenda for a nascent field. Review of Managerial Science, 12(3), 803-848.
http://dx.doi.org/10.1007/s11846-018-0283-2.

Schniederjans, D. G., Curado, C., & Khalajhedayati, M. (2020). Supply chain digitisation trends:
an integration of knowledge management. International Journal of Production Economics,
220, 107439. http://dx.doi.org/10.1016/j.ijpe.2019.07.012.

Shadi, R. (2017). The survey of the relationship between knowledge management and running
a lean production system (case study Qazvin’s Haft Almas manufacturing company). Helix,
8(2), 1024-1032. http://dx.doi.org/10.29042/2017-1024-1032.

Sievert, H., & Scholz, C. (2017). Engaging employees in (at least partly) disengaged
companies: results of an interview survey within about 500 German corporations on the
growing importance of digital engagement via internal social media. Public Relations
Review, 43(5), 894-903. http://dx.doi.org/10.1016/j.pubrev.2017.06.001.

Song, S., Shi, X., Song, G., & Hugq, F. A. (2021). Linking digitalization and human capital to
shape supply chain integration in omni-channel retailing. Industrial Management & Data
Systems, 121(11), 2298-2317. http://dx.doi.org/10.1108/IMDS-09-2020-0526.

Sony, M., & Naik, S. (2020). Industry 4.0 integration with socio-technical systems theory: a
systematic review and proposed theoretical model. Technology in Society, 61, 101248.
http://dx.doi.org/10.1016/j.techsoc.2020.101248.

16/17 Gestao & Produgao, 29, e5222, 2022


https://doi.org/10.1287/msom.2019.0796
https://doi.org/10.1007/s10845-018-1433-8
https://doi.org/10.1108/JMTM-12-2018-0446
https://doi.org/10.1016/j.ssci.2020.105142
https://doi.org/10.1016/j.cie.2018.03.028
https://doi.org/10.1016/j.compind.2020.103301
https://doi.org/10.1080/17517575.2019.1575986
https://doi.org/10.1002/kpm.1682
https://doi.org/10.1007/s11846-018-0283-2
https://doi.org/10.1016/j.ijpe.2019.07.012
https://doi.org/10.1016/j.pubrev.2017.06.001
https://doi.org/10.1108/IMDS-09-2020-0526
https://doi.org/10.1016/j.techsoc.2020.101248

Knowledge management and Industry 4.0...

Stachova, K., Stacho, Z., Caganova, D., & Starecek, A. (2020). Use of digital technologies for
intensifying knowledge sharing. Applied Sciences, 10(12), 4281.
http://dx.doi.org/10.3390/app10124281.

Stentoft, J., Philipsen, K., Haug, A., & Wickstrgm, K. A. (2020). Motivations and challenges with the
diffusion of additive manufacturing through a non-profit association. Journal of Manufacturing
Technology Management, 32(4), 841-861. http://dx.doi.org/10.1108/JMTM-04-2020-0125.

Szasz, L., Demeter, K., Racz, B. G., & Losonci, D. (2020). Industry 4.0: a review and analysis of
contingency and performance effects. Journal of Manufacturing Technology Management,
32(3), 667-694. http://dx.doi.org/10.1108/JMTM-10-2019-0371.

Thomas, A. J., Barton, R., & John, E. G. (2008). Advanced manufacturing technology implementation: a
review of benefits and a model for change. Intemational Journal of Productivity and Performance
Management, 57(2), 156-176. http://dx.doi.org/10.1108/17410400810847410.

Tortorella, G. L., Vergara, A. M. C., Garza-Reyes, J. A., & Sawhney, R. (2020). Organizational
learning paths based upon industry 4.0 adoption: an empirical study with Brazilian
manufacturers. International Journal of Production Economics, 219, 284-294.
http://dx.doi.org/10.1016/j.ijpe.2019.06.023.

Trompisch, P. (2017). Industrie 4.0 und die Zukunft der Arbeit. e & i Elektrotechnik und
Informationstechnik, 134(7), 370-373. http://dx.doi.org/10.1007/s00502-017-0531-1.

van den Hooff, B., & De Ridder, J. A. (2004). Knowledge sharing in context: the influence of
organizational commitment, communication climate and CMC use on knowledge sharing. Journal
of Knowledge Management, 8(6), 117-130. http://dx.doi.org/10.1108/13673270410567675.

Vrchota, J., Maiikova, M., Rehof, P., Rolinek, L., & Tousek, R. (2020). Human resources readiness for
industry 4.0. Journal of Open Innovation, 6(1), 3. http://dx.doi.org/10.3390/joitmc6010003.

Wang, R., Milisavljevic-Syed, J., Guo, L., Huang, Y., & Wang, G. (2021). Knowledge-based design
guidance system for cloud-based decision support in the design of complex engineered systems.
Journal of Mechanical Design, 143(7), 072001. http://dx.doi.org/10.1115/1.4050247.

Wang, S., Wan, J., Zhang, D, Li, D., & Zhang, C. (2016). Towards smart factory for industry
4.0: a self-organized multi-agent system with big data based feedback and coordination.
Computer Networks, 101, 158-168. http://dx.doi.org/10.1016/j.comnet.2015.12.017.

Wang, X., & Wan, J. (2021). Cloud-edge collaboration-based knowledge sharing mechanism for
manufacturing resources. Applied Sciences, 11(7), 3188. http://dx.doi.org/10.3390/app11073188.

Wilkesmann, M., & Wilkesmann, U. (2018). Industry 4.0: organizing routines or innovations?
VINE Journal of Information and Knowledge Management Systems, 48(2), 238-254.
http://dx.doi.org/10.1108/VJIKMS-04-2017-0019.

Yang, J., Ma, X., Crespo, R. G., & Martinez, O. S. (2021). Blockchain for supply chain
performance and logistics management. Applied Stochastic Models in Business and
Industry, 37(3), 429-441. http://dx.doi.org/10.1002/asmb.2577.

Zangiacomi, A., Pessot, E., Fornasiero, R., Bertetti, M., & Sacco, M. (2020). Moving towards
digitalization: a multiple case study in manufacturing. Production Planning and Control,
31(2-3), 143-157. http://dx.doi.org/10.1080/09537287.2019.1631468.

Authors contribution

All authors worked on the conceptualization, theoretical-methodological approach
and theoretical review. Data collection was coordinated by Rafaela Brino de Oliveira
and Vagner Batista Ribeiro. Data analysis included all authors. Davi Nakano, Jorge
Muniz Jr. and Vagner Batista Ribeiro worked together in the writing and final revision
of the manuscript.

Gestdo & Produgéo, 29, e5222, 2022 17117


https://doi.org/10.3390/app10124281
https://doi.org/10.1108/JMTM-04-2020-0125
https://doi.org/10.1108/JMTM-10-2019-0371
https://doi.org/10.1108/17410400810847410
https://doi.org/10.1016/j.ijpe.2019.06.023
https://doi.org/10.1007/s00502-017-0531-1
https://doi.org/10.1108/13673270410567675
https://doi.org/10.3390/joitmc6010003
https://doi.org/10.1115/1.4050247
https://doi.org/10.1016/j.comnet.2015.12.017
https://doi.org/10.3390/app11073188
https://doi.org/10.1108/VJIKMS-04-2017-0019
https://doi.org/10.1002/asmb.2577
https://doi.org/10.1080/09537287.2019.1631468

	ORIGINAL ARTICLE
	Knowledge management and Industry 4.0: a critical analysis and future agenda
	Gestão do conhecimento e Indústria 4.0: uma análise crítica da literatura e agenda futura
	1 Introduction
	2 Theoretical background
	2.1 Industry 4.0
	2.2 Knowledge management

	3 Papers selection
	4 Findings
	4.1 Research opportunities relating Knowledge management and I4.0

	5 Conclusion
	Acknowledgements
	References

