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Preface
Competing in the global market is essential to business competitiveness in today’s 
manufacturing industry. Manufacturers need to focus on innovations in product 
development, quality improvement, optimizing production schedules, reducing 
delivery time, and offering competitive value for consumers. It can be achieved by 
optimizing all elements of manufacturing processes, such as production methods, 
equipment, procedures, control, and information systems. Advanced information 
technologies that transfer human skills and manual activities to automated systems 
influence these processes and procedures. However, human operators are still impor-
tant in manufacturing systems and should not be undermined or neglected.

Manufacturing companies must effectively manage the variety of complex factors 
associated with different aspects of advanced production systems and services. This 
book offers a unique perspective that blends the research from individual contribu-
tions presenting important domains in current manufacturing and production man-
agement applications. The covered topics include quality, health, and safety- oriented 
management models, human factors and ergonomics, analysis of organizational cul-
ture, as well as the consideration of the psychophysiological states of employees and 
work design. Further, we discuss the impact of strategic orientation and supply chain 
integration and provide many practical examples from diverse areas of applications. 
Special attention is given to the automotive industry, which constitutes the back-
ground for these studies. The competitive factors, productivity challenges, and the 
circular economy and lean manufacturing systems in the context of sustainability 
are discussed. Selected topics are devoted to developing system architectures, data 
analytics, and improving process and product quality. The modeling and simulation 
of epidemiological services are also presented. The last part of the book is devoted to 
quality improvement and process control of exemplary product parameters.

We believe that the strength of this book is embedded in its relatively intuitive 
and readable style, which illustrates the theory with practical examples. We hope 
this book will not only reach the students of production engineering, management, 
and applied psychology areas but also serve as a useful reference for researchers, 
practitioners, and industrial managers. We also hope to inspire others to focus their 
research on human aspects of contemporary production and service challenges.

We would like to express our gratitude to the authors who contributed to this 
book. Without their research and development efforts, this book would not have been 
possible.

Beata Mrugalska
Waldemar Karwowski

Tareq Ahram
Editors

October 2022
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A New Ergonomics 
Management Model 
for Supply Chains

Iván Francisco Rodríguez- Gámez, Aidé 
Aracely Maldonado- Macías, Beata Mrugalska, 
Ernesto Lagarda Leyva, Juan Luis Hernández 
Arellano, and Yordán Rodríguez 

1.1 INTRODUCTION

Nowadays, management systems play a crucial role in the development of organiza-
tions as they allow them to fulfill the proposed objectives. Recently, more and more 
organizations have been implementing management systems in different fields such 
as quality (QMS) (Sfreddo et  al., 2021; Rodríguez- Mantilla et  al., 2020; Ingason, 
2015; Psomas  & Kafetzopoulos, 2014), environment (EMS) (Gunawan et  al., 
2020; Pacana & Ulewicz, 2017; Disterheft et al., 2012), health and safety (HSMS) 
(Morgado et al., 2019; Cąliş & Buÿükakinci, 2019a; Mohammadfam et al., 2017), 
and have emerged to generate integrated management systems (IMS). However, the 
latter have considered ergonomic aspects (Nunhes et al., 2019; Lima Marcos et al.,  

1
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2018; Domingues et al., 2016; Ifadiana & Soemirat, 2016; Yazdani et al., 2015a; Santos 
et al., 2013) although a proper management system for this discipline is lacking.

On the other hand, ergonomics management (EM) is used in the most recent 
research. However, it is usually related mainly to implementing ergonomics- related 
programs, even in IMS. However, in the absence of a clear and more accepted defi-
nition in the literature, it is difficult to conceive this term as a management system 
model proposed for quality, environmental, and even health and safety management 
systems (HSMS). Therefore, the term ergonomics management remains a “work- in- 
progress” concept. Even though modern approaches for quality management, as well 
as those for health and safety, have been clarifying some domains and characteristics 
through various models and standards, there is an opportunity for research consid-
ering them in the design of an ergonomics management model to extend its scope 
to the evaluation of entire supply chains (SC). In addition, the sustainable approach 
in supply chain ergonomics management from social sustainability (SS) perspec-
tive has received insufficient attention in both supply chain management (SCM) 
and supply chain sustainability issues addressed by researchers Korkulu and Bóna 
(2019) and Goethe et al. (2022). Although it is recognized that attempts have been 
made in the literature to establish a theoretical frame of reference for assessing SS 
through ergonomics that is mostly accepted for assessing social sustainability in sup-
ply chains, this objective has not yet been fully achieved. There are discrepancies and 
a lack of consensus among authors on its scope and conception (Simões et al., 2014). 
Additionally, Seuring (2012) states that social issues are little addressed in sustain-
able supply chain design, and some authors agree that there is a lack of research on 
sustainable supply chain management (SSCM) practices (Hong et al., 2018).

These findings evidence the need to consider the ergonomics approach for evalua-
tion and improvement in the supply chain as a priority; so, researchers and stakehold-
ers must have a better comprehension of the impact that ergonomics management has 
on employees’ well- being and quality of life. In addition, the literature has recognized 
that the management and application of ergonomics generate economic benefits for 
those companies that have been successful in their implementation (Ciccarelli et al., 
2022; Maldonado- Macías et al., 2021; Naeini et al., 2018; Sultan- Taïeb et al., 2017; 
Pereira Da Silva et al., 2012; Tompa et al., 2008). Therefore, an ergonomics manage-
ment model must strongly emphasize the social sustainability of companies and SC. 
Accordingly, this chapter aims to conduct a systematic literature review of manage-
ment systems and models to establish the basis for designing an ergonomics manage-
ment model applicable to companies and to those SC in which they participate.

1.2  MAIN TOPIC LITERATURE

The International Organization for Standardization (ISO) defines a management sys-
tem as a set of elements of an organization that are interrelated or interact to establish 
policies, objectives, and processes to meet the goals established by the organiza-
tion. Such elements consider the structure of the organization, roles and responsi-
bilities, planning, operation, performance evaluation, and continuous improvement. 
These are key elements of management that should be included in the design of any 
management system. The aforementioned literature review shows an overview of 
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management systems, as well as standards that can be used in the conformation of 
the ergonomics management model. A quality management system (QMS) focuses 
on achieving the quality policy and quality objectives that drive to meet the company 
and customer requirements. The QMS is articulated through the facility integrity 
organization: its policies, procedures, and processes that are required to successfully 
achieve quality management of the facility (Deighton & Deighton, 2016).

On the other hand, HSMS refers to functions, processes, and tangible practices 
associated with occupational safety. According to ISO 45001:2018, an HSMS is to 
provide a framework for managing health and safety risks and opportunities. Their 
implementation is a strategic and operational decision for an organization. There are 
several HSMS- related standards available for companies to adapt and use. Regardless 
of the HSMS chosen, these systems are designed and based on a continuous improve-
ment process to control hazards and risks to an acceptable level and improve worker 
health and safety (Labodová, 2004). One of the root causes of many industrial disas-
ters is the absence of an HSMS (Bhasi et al., 2010; Haas & Yorio, 2021).

1.2.1   Relevant ManageMent StandaRdS and ModelS

In terms of standards and management models, two relevant ones are widely 
accepted by organizations to meet the needs of their customers and stakeholders 
through quality management. On the one hand, the implementation and certifica-
tion of quality systems according to ISO 9000 is undoubtedly the most popular 
methodology. On the other hand, certification based on the European Foundation for 
Quality Management Model (EFQM) is gaining ground in improvement processes 
(Bayo- Moriones et al., 2011). By 2020, the ISO 9001:2015 standard was awarded 
916,842 certifications worldwide (International Standard Organization, 2021). 
EFQM is currently used by more than 800 organizations across Europe (Gómez- 
López et  al., 2019). Although both models focus on quality management, there 
are some important characteristics in their implementation approaches. Thus, ISO 
9001:2008 promotes the adoption of a process approach model when developing, 
implementing, and improving the effectiveness of a quality management system to 
enhance customer satisfaction by meeting customer requirements (ISO 9001:2008, 
Quality Management Systems—Requirements). ISO 9000 standard proposes a 
process- based quality management system, as presented in Figure 1.1. Similarly, the 
EFQM 2020 model is based on process management as an accepted good practice 
since its objective is to help the sustained and sustainable growth of an organization 
through the continuous increase of value for all stakeholders by the efficient man-
agement of the transformation processes, plans, and projects. In addition, it has its 
management tool called RADAR (Result, Approach, Deploy, Assess, and Refine), 
whose function is to identify how the organization is working and what could be 
improved. The vision of the process approach makes it easier for organizations to 
adopt or manage any process, through identification, design, execution, measure-
ment, and control. Considering these two main process- based models, when ergo-
nomics is considered requirements or inputs must be processed and solutions or 
fulfillments are generated. Accordingly, ergonomics management can adopt some 
similarities of QMS to develop its proper model.
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1.2.2  Plan, do, CheCk, aCt Model, aPPlied health, and Safety  
StandaRdS

The PDCA cycle is a systematic process designed to obtain valuable learning and 
knowledge for the continuous improvement of a product, process, or service. It is 
used by QMS, EMS, HSMS, and Information Security Management Systems (ISMS), 
regulated by ISO, as well as in Total Quality Management (TQM) models. This man-
agement model is based on four phases aimed to develop continual improvement:

• Plan: Establish the objectives of the system and its processes and the 
resources needed to deliver results following customer’s requirements and 
the organization’s policies, and identify and address risks and opportunities.

• Do: Implement what was planned.
• Check: Monitor and (where applicable) measure processes and the result-

ing products and services against policies, objectives, requirements, and 
planned activities, and report the results.

• Act: Take actions to improve performance, as necessary.

This model has been used for versions of ANSI/AIHA/ASSE Z10–2012. This man-
agement system can be effectively implemented not only to achieve significant safety 
and health benefits but also to have a favorable effect on productivity, financial per-
formance, quality, and other business goals (Manuele, 2014). For example, it has also 
been used in the development of a tool for analyzing the performance of the require-
ments of the safety management systems through the reporting and measuring of the 
defined Key Performance Indicators (Valdez Banda & Goerlandt, 2018). In addition 
to obtaining effective results in the implementation of the PDCA- based approach to 
Environmental- Value Stream Mapping (E- VSM), it can be an effective alternative 

FIGURE 1.1 Process- based quality management system adapted from ISO 9001:2008(En), 
Quality Management Systems—Requirements (www.iso.org/obp/ui/#iso:std:iso:9001:ed- 4:v2:en).

http://www.iso.org
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FIGURE 1.2 ISO Standard in the PDCA cycle for QMS and HSMS adapted from the quality 
management system is the first diagram, ISO  9001:2015(En), Quality Management Systems—
Requirements (www.iso.org/obp/ui/#iso:std:iso:9001:ed- 5:v1:en). The second diagram is the health 
and safety management system, ISO 45001:2018(En), Occupational Health and Safety Management 
Systems—Requirements with Guidance for Use (www.iso.org/obp/ui/#iso:std:iso:45001:ed- 1:v1:en).

to improve the green performance of operations as well (Garza- Reyes et al., 2018). 
Finally, PDCA has been used to strengthen the relationship between lean manufac-
turing and ergonomics (Nawawi et al., 2018). Accordingly, this is evidence that this 
cycle can be applied successfully to all processes, and its versatility can improve the 
quality management system as a whole, EMS, and HSMS.

In terms of health and safety standards, the most commonly used standards 
are OHSAS 18001 and ISO 45001 (Hoque & Shahinuzzaman, 2021). Any HSMS 
has some common elements which ensure health and safety for the employees 
and workers, such as policy, organizing, planning, implementing, evaluating, and 
taking actions for improvement (Yanar et  al., 2020). It is widely implemented in 
organizations worldwide (Mohammadfam et  al., 2017). Figure 1.2 shows how the 

http://www.iso.org
http://www.iso.org
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requirements of the ISO standards can be grouped in the PDCA cycle for both man-
agement systems.

The aforementioned literature review shows an overview of manage-
ment systems, as well as existing models, and standards that can be used in 
the conformation of the ergonomics management model. These have been suc-
cessfully implemented in several organizations in various sectors and countries 
(International Standard Organization, 2021). Other relevant aspects refer to their 
systemic approach providing an integral perspective and implementation in the 
organizations by determining the internal and external aspects that can influence 
the results, as well as their synergy and systematic process for the achievement 
of results. In addition, some of the advantages found are among others the full 
control of compliance obligations, a significant reduction in injury indexes (in the 
case of safety and health management), a reduction in the associated costs, and 
an improvement in the corporate image (Campailla et al., 2019) as well as the 
positive and significant effects on operational performance (Fahmi et al., 2021). 
Besides, one of the strongest aspects is the structure of the standards based on 
the ten main clauses of the ISO high- level structure. This feature leads to a high 
potential for integrating altogether requirements into a single integrated manage-
ment system (Darabont et al., 2019).

1.3  METHODOLOGY

This research used the SLR following the PRISMA Declaration (Liberati et  al., 
2009), as retrieved from its website: www.prisma- statement.org/. The document 
describes the sources of information, the search parameters in the databases, 
the refinement of the results, the final selection of the identified findings, and an 
analysis of the results. Figure 1.3 shows the five stages in which the process was 
structured.

1.4  RESULTS

The results obtained during each stage of the SLR are shown in the following sections.

1.4.1  databaSe SeleCtion

The search was conducted in the ScienceDirect, ProQuest, SpringerLink, and 
Emerald Insight databases as these are the most widely used in the engineering, sup-
ply chain, safety, and ergonomics fields, according to the analysis of other systematic 
literature reviews associated with this topic.

1. Database 
Selection 

2. Identification 
of Search 

Parameters

3. Paper 
Selection 
Process 

4. Results of 
Final 

Selection
5. Analysis of 

Results

FIGURE 1.3 Stages of the literature review process for this research.

http://www.prisma-statement.org
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1.4.2  identifiCation of SeaRCh PaRaMeteRS

The scope for the SLR for all databases covered journal articles published between 
2010 and 2021, which featured keywords in both their title and content. Logical oper-
ators were also considered. Both parameters used were (“ergonomics management 
systems” OR “safety management systems” OR “quality management systems”) 
AND (“supply chain”).

Inclusion criteria:

 1. The paper is published in a scientific journal.
 2. The paper is available in English.
 3. The paper reports on management systems related to the prevention of inju-

ries and health impairment of personnel in work activities to provide better 
workplace designs.

 4. The paper reports on safety or ergonomics or quality management systems 
used in the supply chain.

Exclusion criteria:

 1. Duplicated papers
 2. Papers include conference posters, abstracts, short papers, and unpublished 

works.
 3. Papers to address the food safety management systems (SMS) in the supply 

chain.
 4. Papers fail to address the management systems in the supply chain.

1.4.3  PaPeR SeleCtion PRoCeSS

A total of 1,135 articles were found after the initial search through the four databases 
(ScienceDirect, ProQuest, SpringerLink, and Emerald Insight). Figure 1.4 shows the 
selection process, as well as the results of the screening once the selection and exclu-
sion criteria were established. The results of each stage in the selection process are 
also featured. It should be noted that the screening process was based on the analysis 
of all papers in their entirety.

1.4.4  ReSultS of final SeleCtion

Figure 1.4 shows the 39 papers that met the inclusion criteria for the final selection. 
Next, Table 1.1 shows the total of articles selected, which were in turn classified by 
year of publication, author, management systems implemented or evaluated, stan-
dards, and management models.

1.4.5  analySiS of ReSultS

As a result of the process mentioned earlier, three different management systems, 
three standards, and three management models were identified in the 39 articles 
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FIGURE 1.4 Paper selection process.

selected. These can be the basis for proposing an ergonomics management model. 
As seen in Figure 1.5, the analyzed literature showed a growing interest in the sub-
ject studied since publications addressing it increased fivefold during the established 
period. For the last eight years, the annual number of publications has been above 
two, while in previous years, the annual average was 0.5 publications per year. This 
suggests that the topic is far from being exhausted, and its popularity among research-
ers is still rising. Therefore, it is safe to say that further unique studies regarding this 
field of knowledge will continue to appear soon.

Another relevant aspect refers to the papers’ most studied management systems. 
Figure 1.6 shows the 39 articles classified by percentages according to the systems 
type. As can be seen, an area of opportunity lies in developing investigations related 
to the implementation, evaluation, or design of the ergonomics management system 
(EMS). However, one of the most common forms of intervention related to this issue 
within organizations is the implementation of ergonomics programs to fit the job 
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TABLE 1.1 
Characteristics of the Selected Articles

Year Author/s Management Systems Standards and Management Models

HSMS  
or SMS

QMS EMS   ISO 
9001

ISO 
45001

OSHAS 
18001

EFQM TQM PDCA

2011 (Liu et al., 2011) X X

2011 (Bayo- Moriones et al., 2011) X     X     X X  

2014 (Poli et al., 2014)     X         X

2014 (Wu et al., 2014) X X

2014 (McGuinness & Utne, 2014) X X X

2014 (Ferreira Rebelo et al., 2014) X       X   X     X

2015 (Asgher et al., 2015) X           X    

2015 (Kafetzopoulos et al., 2015) X     X          

2016 (dos Santos et al., 2016) X           X X

2016 (Mohammadfam et al., 2016) X           X     X

2017 (Zimon, 2017a) X     X          

2017 (Zimon, 2017b) X

2017 (Zimon, 2017c) X X

2017 (Zimon & Malindžák, 2015) X X

2017 (Fonseca & Domingues, 2017) X X

2017 (Suárez et al., 2017) X X

2017 (Sadegh Amalnick & Zarrin, 2017a) X X X         X    

2018 (Hohnen & Hasle, 2018) X           X     X

2018 (Muhamad Khair et al., 2018) X X X X

2018 (Hallberg et al., 2018) X     X          

(Continued)
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Year Author/s Management Systems Standards and Management Models

HSMS  
or SMS

QMS EMS   ISO 
9001

ISO 
45001

OSHAS 
18001

EFQM TQM PDCA

2019 (Varella & Trindade, 2019) X             X

2019 (Refaat & El- Henawy, 2019) X X

2019 (Morgado et al., 2019) X X

2019 (Cąliş & Buÿükakinci, 2019b)

2019 (da Silva & Amaral, 2019) X X X

2019 (El Manzani et al., 2019) X     X       X  

2020 (Zimon et al., 2020) X     X          

2020 (Uhrenholdt Madsen et al., 2020) X X X

2020 (Swuste et al., 2020) X       X       X X

2021 (Grijalvo & Sanz- Samalea, 2020) X     X          

2021 (Medina- Serrano et al., 2021) X X X

2021 (García- Aranda et al., 2021) X X X

2021 (Markowski et al., 2021) X X X X

2021 (Rudakov et al., 2021) X X X X

2021 (L. Fonseca et al., 2021) X X

2021 (Haas & Yorio, 2021) X X X X

2021 (Tebar Betegon et al., 2021) X X

2021 (Hoque & Shahinuzzaman, 2021) X X X

2021 (Bagodi et al., 2021) X     X          

TABLE 1.1 (Continued)
Characteristics of the Selected Articles
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to the worker’s abilities and capacities by reducing the physical and mental work-
load. Unfortunately, these programs sometimes lack a proactive and participatory 
approach (Fernandes et al., 2015). In addition, most of the time, these are considered 
separate initiatives by top management and struggle to get a priority place at the table 
as product quality, worker safety, and profitability have.

Furthermore, a key element found in the literature is ergonomics auditing, as it 
is used to track improvements and provide a standard for the ideal and mature pro-
gram. Alpaugh- Bishop (2012) considers that the key elements for the success of the 
program should be audited as follows:

• Management commitment/foundation for success/program infrastructure
• Ergonomics training/awareness

0
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10
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10

12

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

FIGURE 1.5 Year of publication of final selections.

SMS -
HSMS

42.11%

QMS
50.00%

EMS
7.89%

FIGURE 1.6 The proportion of the evaluated management system on the supply chain.
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• Identifying problematic jobs/understanding MSD hazards/ergonomics 
analyses

• Selecting ergonomics solutions/implementing solutions/communicating 
success

• Health care management/return to work/physical demands descriptions
• Proactive ergonomics/design ergonomics

Ergonomics program managers must overcome obstacles to effectively sustain results 
and demonstrate how ergonomics initiatives fit naturally with the organization’s con-
tinuous improvement philosophies (Monroe et al., 2012). Under this context, orga-
nizations need to integrate a systematic ergonomic improvement process to identify 
and reduce employee exposure to risk factors. Munck- Ulfsfält et al. (2003) suggested 
that ergonomics is not a separate entity but a strategy which facilitates compliance.

On the other hand, the articles were analyzed considering the number of stan-
dards and management models used in each paper. Figure 1.7 shows the percentages 
of papers found per aspect. It can be noted that the standards most frequently used 
are ISO 9001 for their nature in quality management systems, while the least used 
is ISO 45001 in safety management systems. OSHAS 18001 will be withdrawn and 
organizations should migrate to ISO 45001 by March  2021, as the latter ensures 
greater compatibility with ISO 9001 and 14001, which facilitates the formation of 
an integrated management system. As for management models, PDCA is the most 
widely used in research related to the supply chain.

Additionally, the articles were analyzed considering the relation between stan-
dards and management models used to evaluate or design the management systems. 
For this purpose, their nature and adaptability are considered. The articles reviewed 
show a greater frequency of use of 18001 standard and the PDCA model (six articles), 
followed by the option of ISO 9001 and PDCA (four articles), and in the third option, 

ISO 9001
29.69%

ISO 45001
10.94%

OSHAS 18001
17.19%

EFQM
9.38%

TQM
12.50%

PDCA
20.31%

FIGURE 1.7 The proportion of the number of standards and management models used in 
each paper.
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ISO 45001 and PDCA (three articles). The 9001 standard is related to OSHAS 18001, 
TQM, and EFQM, confirming that this is the standard with the greatest adaptability. 
The PDCA model is the most used for the development of management systems. 
This was confirmed by Poli et al. (2014), Haight et al. (2014), and Haas and Yorio 
(2016). It is important to note that the new version of ISO 9001: 2015 seeks to be less 
prescriptive and more focused on managing the entire supply chain, requires greater 
management commitment, is also less bureaucratic, and is more friendly for orga-
nizations (Zimon, 2017c). Regarding the focus of ergonomics management systems, 
three types of research were identified:

 1. Concerning this research, dos Santos et al. (2016) studied the implemen-
tation of the Participatory ergonomics management system using TQM 
tools, aimed at adapting workstations, the workplace, and work condi-
tions to comply with Brazilian Labor Legislation. This model has proven 
effective in identifying ergonomic problems in workstations, production 
processes, and working conditions and has allowed the implementation 
of ergonomic actions. However, there is no global application in the sup-
ply chain or an approach to macroergonomic problems, as its focus is 
microergonomic.

 2. The purpose of this research is to present an integrated framework for 
the performance of the human resource (HR) with respect to the factors 
of health, safety, environment, and ergonomics (HSEE) management sys-
tem, and also the criteria of European federation for quality management 
(EFQM) as one of the well- known business excellence models. A  ques-
tionnaire was designed to evaluate the company’s performance using the 
fuzzy data envelopment analysis (FDEA) and intelligent algorithm based 
on an adaptive neuro- fuzzy inference system (ANFIS). Furthermore, the 
impact of the factors on the company’s performance and their strengths 
and weaknesses are identified by conducting a sensitivity analysis of the 
results. Similarly, a design of the experiment is performed to prioritize the 
factors. In this research, the integrated management model is not imple-
mented. Nevertheless, it is used for the evaluation of the organization and 
only addresses the ergonomics aspects in three questions of the evaluation 
instrument.

 3. Varella and Trindade (2019) presented the following as the objective of 
their research and management model in ergonomics that has been certified 
in Brazil by the representative body of ISO (International Organization 
for Standardization), ABNT (Brazilian Association of Technical Norms), 
and has been showing good results, through documented, registered, and 
controlled actions, respecting the PDCA cycle management system. The 
program involves several actions (planned, controlled, and documented) 
based on the ergonomics of the activity (whose main objective is to under-
stand the work to transform it) and in the national legislation, covering 
the ergonomic workplace analyses (which contemplate the three dimen-
sions of ergonomics—physical, cognitive, and organizational), execution 
and validation of projects of ergonomic improvements (conception and 
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correction), investigation of work- related out-  patient complaints, follow-
 up of return to work processes, and inclusion of people with disabilities 
in workstations, training (both work- related and non- work- related issues) 
and actions aimed at the well- being and quality of life of the employ-
ees, with relaxation, strengthening, and postural alignment activities in 
a place inside the company equipped with professionals specialized in 
Physical Education and Physiotherapy. Therefore, with the combination 
of the activity’s ergonomics concepts and the PDCA cycle management 
model, it is possible to propose steps for an ergonomics program that 
seeks the continuous improvement of the work processes and the constant 
validation of the actions performed by it. The model’s main activities are 
as follows:

 • Recording of program ergonomic procedures.
 • Annual census of all existing jobs in the company, for subsequent prep-

aration of the annual planning for the implementation of Ergonomic 
Work Analysis.

 • Elaboration and control of visits and technical opinions requested by 
the medical department or by the areas of the company.

 • Request, follow- up, and validation of ergonomic improvements vali-
dated by the personnel.

 • Participation in the projects of new models and new workstations of the 
company.

 • Training related to ergonomics.
 • Support other programs.
 • Management of the Labor Gymnastics Program and the “Ergonomics 

Center”: space for quality of life at work, where physical activities of 
different modalities (Pilates classes, functional training, postural orien-
tations, relaxation, among others) are carried out for all employees.

These articles agree that the participation of employees or specialists in ergonom-
ics management is necessary and may be increased due to the implementation of 
these models. Furthermore, in the case of the Sadegh Amalnick and Zarrin (2017b) 
research, leadership was shown to be a significant element in system performance. 
Therefore, both elements should be considered in the design of the ergonomics man-
agement model. On the other hand, the lack of models or management systems for 
the evaluation and/or prevention of the lack of ergonomics in organizations facilitate 
integration with existing management models in organizations such as those related 
to quality, environment, health, and safety. Lewandowski (2000) emphasized the 
importance of integrating ergonomics as a general concept in a total quality manage-
ment system. He suggested that to achieve the effects of continuous improvement 
of occupational health and safety and quality, ergonomics must be considered in 
management processes.

In the case of MSDs, Yazdani et  al. (2015b) confirmed the insufficient litera-
ture describing the integration of assessment and prevention in management sys-
tems. This lack of information may isolate the prevention of MSDs, which hinders 
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the prevention of these disorders at the organizational level. In addition, it has been 
observed that ergonomics activities are rarely incorporated into integrated manage-
ment systems or occupational health and safety systems of companies (Caroly et al., 
2010). However, De Oliveira Matias and Coelho (2002) assert that the benefits of 
incorporating ergonomics into different management systems could be improved by 
integrating ergonomics into these management systems.

HSMS is a formalized framework for organizations to manage workers’ health 
and safety through the association of arrangements, the planning and review, and 
the program elements that work together to enhance safety performance. In imple-
menting these systems in organizations, there is evidence that they can address and 
mitigate workplace risks (Yazdani et al., 2015a). Similarly, the purpose of ergonom-
ics is to identify, analyze, and reduce occupational hazards by adapting the work-
place and conditions to the characteristics of the operator. This affinity facilitates 
its integration to the HSMS and, therefore, to a standard within this system, such 
as the Occupational Health and Safety Assessment Series (OHSAS 18001:2007), 
the ANSI Z10 standard, and ISO 45001:2018, among others.

Emily J. Haas and Yorio (2021) made a comparison between the OSHAS 18001 
and ANSI Z10 standards, considering as elements to compare leadership develop-
ment, responsibility, and accountability; risk management; emergency management 
training, culture enhancement, communication, and collaboration; reinforcement and 
recognition; change management; resources and planning, work procedures, and per-
mits; occupational health; incident investigation; behavior optimization; engineering 
and construction; contractor management; assurance, documentation, and informa-
tion management, detecting the lack of leadership development, culture improvement 
and behavior optimization in both standards, while the particular case of ANSI Z10 
lacks change management and resources and planning as aspects within its imple-
mentation. On the other hand, the authors Rostykus et al. (2016) propose integrating 
ergonomic aspects to ISO 45001, as this model can be used as an effective system to 
manage ergonomics.

Another way to compare standards and management models is through their struc-
ture or requirements that make them up; for this purpose in Table 1.2, the comparison 
is shown and those aspects that are lacking in terms of ISO 45001 are identified. 

Regarding the comparison of ISO 45001 with ANSI Z10, we can see in the 
table that ISO 45001 has more requirements. At the same time, ANSI Z10 lacks 
an exclusive element for determining legal requirements, action planning, con-
formity, and assessment and does not consider an audit program. On the other 
hand, when comparing ISO 45001 with EFQM, we find some difficulty due to 
the different methodological approaches (e.g., attributes to measure, variables, 
measurement scales); however, we can rescue aspects related to the commitment 
with stakeholders such as customers, people, companies and interest groups, gov-
ernors, society, partners, and suppliers, which can facilitate the inclusion of the 
ergonomics management system that we are seeking to develop. Even the EFQM 
model is considered vital to manage an organization that wants a long- term sus-
tainable future; some approaches suggest the implementation of ISO 9001 and 
then using the EFQM to achieve excellence through sustainable and outstanding 
results (Fonseca et al., 2021).
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TABLE 1.2 
Comparison between QMS and HSMS

Health and Occupational Safety Management Systems Quality Management Systems

PDCA 
Cycle

ISO 45001:2018 Occupational Health 
and Safety Management Systems—

Requirements with Guidance for Use

ANSI ASSE Z10–2012 (R2017) 
Occupational Health and Safety 

Management Systems

RADAR European Foundation for Quality Management 
(EFQM) 

  5. Leadership and worker participation 3.0 Management leadership and 
employee participation

Approaches Direction 1. Purpose, vision, and strategy

5.1 Leadership and commitment 3.1 Management Leadership—3.1.1 
Occupational health and safety 
management system

1.1 Define purpose and vision

5.2 OH&S policy 3.1.2 OHS policy 1.2 Identify and understand 
stakeholders needs

5.3 Organizational roles, responsibilities, 
and authorities

3.1.3 Responsibility and authority 1.3 Understand the ecosystem, own 
capabilities, and major challenges

5.4 Consultation and participation of 
workers

3.2 Employee participation 1.4 Develop strategy

Plan 6 Planning 4.0 Planning 1.5 Design and implement a governance 
and performance management system

6.1 Actions to address risks and 
opportunities

4.1 Review process 2. Organizational culture and 
leadership

6.1.1 General 4.2 Assessment and prioritization 2.1 Steer the organization’s culture and 
nurture values

6.1.2 Hazard identification and assessment 
of risks and opportunities

5.1.1 Risk assessment 2.2 Create the conditions for realizing 
change

6.1.3 Determination of legal requirements 
and other requirements

 2.3 Enable creativity and innovation

6.1.4 Planning action 2.4 Unite behind and engage in 
purpose, vision, and strategy

6.2 OH&S objectives and planning to 
achieve them

4.3 Objectives Execution 3. Engaging stakeholders

6.2.1 OH&S objectives 3.1 Customers: build sustainable 
relationships

6.2.2 Planning to achieve OH&S objectives 4.4 Implementation plans 3.2 People: attract, engage, develop, 
and retain

    3.3 Business and governing 
stakeholders—secure and sustain 
ongoing support

3.4 Society: contribute to development, 
well- being, and prosperity

3.5 Partners and suppliers: build 
relationships and ensure support for 
creating sustainable value

Do 7 Support Deploy  

7.1 Resources 4.4 Allocation of resources 5.5 Manage assets and resources

7.2 Competence 5.2 Education, training, awareness, 
and competence

3.2 People: attract, engage, develop, 
and retain

7.3 Awareness

7.4 Communication 5.3 Communication 4.2 Communicate and sell the value

7.4.1 General

7.4.2 Internal communication
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TABLE 1.2 
Comparison between QMS and HSMS

Health and Occupational Safety Management Systems Quality Management Systems

PDCA 
Cycle

ISO 45001:2018 Occupational Health 
and Safety Management Systems—

Requirements with Guidance for Use

ANSI ASSE Z10–2012 (R2017) 
Occupational Health and Safety 

Management Systems

RADAR European Foundation for Quality Management 
(EFQM) 

  5. Leadership and worker participation 3.0 Management leadership and 
employee participation

Approaches Direction 1. Purpose, vision, and strategy

5.1 Leadership and commitment 3.1 Management Leadership—3.1.1 
Occupational health and safety 
management system

1.1 Define purpose and vision

5.2 OH&S policy 3.1.2 OHS policy 1.2 Identify and understand 
stakeholders needs

5.3 Organizational roles, responsibilities, 
and authorities

3.1.3 Responsibility and authority 1.3 Understand the ecosystem, own 
capabilities, and major challenges

5.4 Consultation and participation of 
workers

3.2 Employee participation 1.4 Develop strategy

Plan 6 Planning 4.0 Planning 1.5 Design and implement a governance 
and performance management system

6.1 Actions to address risks and 
opportunities

4.1 Review process 2. Organizational culture and 
leadership

6.1.1 General 4.2 Assessment and prioritization 2.1 Steer the organization’s culture and 
nurture values

6.1.2 Hazard identification and assessment 
of risks and opportunities

5.1.1 Risk assessment 2.2 Create the conditions for realizing 
change

6.1.3 Determination of legal requirements 
and other requirements

 2.3 Enable creativity and innovation

6.1.4 Planning action 2.4 Unite behind and engage in 
purpose, vision, and strategy

6.2 OH&S objectives and planning to 
achieve them

4.3 Objectives Execution 3. Engaging stakeholders

6.2.1 OH&S objectives 3.1 Customers: build sustainable 
relationships

6.2.2 Planning to achieve OH&S objectives 4.4 Implementation plans 3.2 People: attract, engage, develop, 
and retain

    3.3 Business and governing 
stakeholders—secure and sustain 
ongoing support

3.4 Society: contribute to development, 
well- being, and prosperity

3.5 Partners and suppliers: build 
relationships and ensure support for 
creating sustainable value

Do 7 Support Deploy  

7.1 Resources 4.4 Allocation of resources 5.5 Manage assets and resources

7.2 Competence 5.2 Education, training, awareness, 
and competence

3.2 People: attract, engage, develop, 
and retain

7.3 Awareness

7.4 Communication 5.3 Communication 4.2 Communicate and sell the value

7.4.1 General

7.4.2 Internal communication

(Continued)
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Health and Occupational Safety Management Systems Quality Management Systems

PDCA 
Cycle

ISO 45001:2018 Occupational Health 
and Safety Management Systems—

Requirements with Guidance for Use

ANSI ASSE Z10–2012 (R2017) 
Occupational Health and Safety 

Management Systems

RADAR European Foundation for Quality Management 
(EFQM) 

7.4.3 External communication

7.5 Documented information 5.4 Document and record control 
process

 

7.5.1 General

7.5.2 Creating and updating

7.5.3 Control of documented information

8 Operation 5.0 Implementation and operation 4. Creating sustainable value

8.1 Operational planning and control 5.1 OHSMS operational elements 4.1 Design the value and how it is created

8.1.1 General  

8.1.2 Eliminating hazards and reducing 
OH&S risks

5.1.2 Hierarchy of controls 4.3 Deliver the value

8.1.3 Management of change 5.1.3 Design Review and 
management of change

4.4 Define and implement the overall 
experience

8.1.4 Procurement 5.1.4 Procurement and 5.1.5 
Contractors

 

8.2 Emergency preparedness and response 5.1.6 Emergency preparedness

Check 9 Performance evaluation 6.0 Evaluation and corrective 
action 

Assess and 
refine

5. Driving performance and 
transformation

9.1 Monitoring, measurement, analysis, 
and evaluation

6.1 Monitoring, measurement, and 
assessment

5.1 Drive performance and manage risk

9.1.1 General   5.2 Transform the organization for the 
future

9.1.2 Evaluation of compliance 5.3 Drive innovation and utilize 
technology

9.2 Internal Audit 6.3 Audits 5.4 Leverage data, information, and 
knowledge

9.2.1 General   Result Result 6. Stakeholder perceptions

9.2.2 Internal audit program 7. Strategic and operational 
performance

9.3 Management review 7.0 Management review  

7.1 Management review process

7.2 Management review outcomes 
and follow- up

Act 10 Improvement  

10.1 General 6.2 Incident investigation

10.2 Incident, nonconformity, and 
corrective action

6.4 Corrective and preventive actions

10.3 Continual improvement 6.5 Feedback to the planning process

TABLE 1.2 (Continued)
Comparison between QMS and HSMS
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ISO 45001:2018 Occupational Health 
and Safety Management Systems—

Requirements with Guidance for Use

ANSI ASSE Z10–2012 (R2017) 
Occupational Health and Safety 

Management Systems

RADAR European Foundation for Quality Management 
(EFQM) 

7.4.3 External communication

7.5 Documented information 5.4 Document and record control 
process

 

7.5.1 General

7.5.2 Creating and updating

7.5.3 Control of documented information

8 Operation 5.0 Implementation and operation 4. Creating sustainable value

8.1 Operational planning and control 5.1 OHSMS operational elements 4.1 Design the value and how it is created

8.1.1 General  

8.1.2 Eliminating hazards and reducing 
OH&S risks

5.1.2 Hierarchy of controls 4.3 Deliver the value

8.1.3 Management of change 5.1.3 Design Review and 
management of change

4.4 Define and implement the overall 
experience

8.1.4 Procurement 5.1.4 Procurement and 5.1.5 
Contractors

 

8.2 Emergency preparedness and response 5.1.6 Emergency preparedness

Check 9 Performance evaluation 6.0 Evaluation and corrective 
action 

Assess and 
refine

5. Driving performance and 
transformation

9.1 Monitoring, measurement, analysis, 
and evaluation

6.1 Monitoring, measurement, and 
assessment

5.1 Drive performance and manage risk

9.1.1 General   5.2 Transform the organization for the 
future

9.1.2 Evaluation of compliance 5.3 Drive innovation and utilize 
technology

9.2 Internal Audit 6.3 Audits 5.4 Leverage data, information, and 
knowledge

9.2.1 General   Result Result 6. Stakeholder perceptions

9.2.2 Internal audit program 7. Strategic and operational 
performance

9.3 Management review 7.0 Management review  

7.1 Management review process

7.2 Management review outcomes 
and follow- up

Act 10 Improvement  

10.1 General 6.2 Incident investigation

10.2 Incident, nonconformity, and 
corrective action

6.4 Corrective and preventive actions

10.3 Continual improvement 6.5 Feedback to the planning process
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Considering these findings, the decision was made to adopt ISO 45001 as a struc-
tural element and the PDCA cycle, both of which are relevant and considered key to 
the development of the EMS. As for the domains to be considered in the ergonomics 
management system, these are shown in Table 1.3; these domains are classified for 
each construct and under the PDCA cycle. In addition, leadership and worker partici-
pation are integrated into the model.

1.5   THE OPPORTUNITY OF ISO 45001 FOR ERGONOMICS 
MANAGEMENT IN THE SUPPLY CHAIN

From the initiative stage, ISO 45001 sought to ensure a “robust and effective set 
of processes to improve occupational safety in global supply chains” (Hemphill & 
Kelly, 2016); in other words, a sustainable solution to promote occupational health 
and safety in global supply chains. This standard is based on the PDCA model; 
iterative process organizations use to achieve continuous improvement. Therefore, it 
can be explored as a value- added capability for global supply chains. The proposed 
structure in ISO 45001 associated with safety management systems provides a com-
mon framework and terminology for managing hazards in the workplace. This same 

TABLE 1.3 
Ergonomics Management System Constructs and Domains

PDCA Cycle ISO 45001:2018 Occupational Health and Safety Management Systems—
Requirements with Guidance for Use

Constructs Domains

5 Leadership and worker 
participation

5.1 Leadership and commitment

5.2 Policy

5.3 Organization roles, responsibilities, and authorities

5.4 Consultation and participation of workers

Plan 6 Planning 6.1 Actions to address risks and opportunities

6.2 Objectives and planning to achieve them

DO 7 Support 7.1 Resources

7.2 Competence

7.3 Awareness

7.4 Communication

7.5 Documented information

8 Operation 8.1 Operational planning and control

8.2 Emergency preparedness and response

Check 9 Performance evaluation 9.1 Monitoring, measurement, analysis, and evaluation

9.2 Internal audit

9.3 Management review

Act 10 Improvement 10.1 General

10.2 Incident, nonconformity, and corrective action

10.3 Continual improvement
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framework can be applied to identify systematically, control, and verify the reduction 
of related risk factors.

Rostykus et al. (2016) state that aligning how the organization addresses ergo-
nomics through a management system allows Occupational Safety and Health pro-
fessionals to communicate and engage business leaders in a way they are already 
familiar with. In addition, they confirm that ISO 45001 is a model that can be used 
as an effective system for ergonomics management. Additionally, the opportunities 
of ISO 45001 to contribute to proposing an ergonomics management model are iden-
tifying hazards, communicating them, and addressing the analysis and mitigation of 
known hazards. In addition, there are other opportunities related to system improve-
ment; within these are the identified ergonomic assessments and other injury preven-
tion assessments (ISO 45001, 2018). Thus, to perform a practical implementation, it 
is important to consider whether starting an EMS from scratch or developing from 
an existing program, they are essential for success:

 1. Evaluate the current ergonomics program/process based on a management 
system model.

 2. Define common goals, measures, requirements, roles and responsibilities, 
and standard tools in a baseline document on which all department and site 
ergonomic improvement processes are based.

 3. Obtain the buy- in, sponsorship, and participation from key leaders.
 4. Implement the ergonomic improvement process at each location or depart-

ment through the sponsor, subject matter experts, and engineers. Ensure 
they use standard assessment tools for consistent reporting and tracking, 
and share practical improvements and best practices. Track progress and 
metrics regularly.

 5. Audit each site/department’s ergonomics management system to ensure 
compliance with business requirements; identify best practices and oppor-
tunities for improvement; and engage leadership to refine their plans and 
focus on sustaining the process.

1.6  CONCLUSIONS

This chapter shows an overview of the management systems used in the SC, through 
a literature review covering the period from 2010 to 2021. The methodology followed 
the PRISMA Guidelines and proved effective in identifying the models and stan-
dards of the quality, health and safety, and ergonomics management systems, as well 
as their domains and features. As confirmed, the objective of this research was met 
to establish the basis for designing an ergonomics management model that allows the 
evaluation of companies.

Thirty- nine researches were identified that met the inclusion criteria, of which 
50% were related to QMS. These systems are the most used for evaluation and imple-
mentation in organizations. From the SLR, leadership, employee participation, and 
the audit of compliance with the management system requirements are considered 
fundamental elements for the design of the EMS.
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In addition, the ISO 9001 standard and the PDCA cycle stand out; however, ISO 
45001 was chosen as the basis for the EMS since it is compatible with ISO 9001, it 
is also based on the PDCA cycle, and due to its nature, ergonomics is highly related 
to health and safety management systems, since both focus on risk analysis from 
its field of action. Not forgetting that within its regulatory framework, it establishes 
an opportunity for inclusion and thus improves the working conditions and health 
of the worker.

The purpose of an ergonomics management system is to contribute to the social 
sustainability of the SC through an evaluation system that provides an ergonomics 
management index, which gives an overview of the management level of the prac-
tices adopted in each element of the SC, as well as globally throughout the SC. This 
will require the integration of other key elements such as corporate social respon-
sibility and collaboration, cooperation, and coordination between the SC links that 
comprise it since through these practices, the interaction of the links is enabled, and 
better performance of the sustainable SC is obtained (Dias & Silva, 2022).

REFERENCES

Alpaugh- Bishop, A. L. (2012). Building and using an ergonomics audit: Does your program 
make the grade? www.taylordergo.com/wp- content/uploads/2012/10/building- and- 
using- an- ergonomics- audit- ACE- 2009.pdf

Asgher, U., Leba, M., Ionică, A., Moraru, R. I., & Ahmad, R. (2015). Human factors in the 
context of excellence models: European foundation for quality management (EFQM) 
excellence software model and cross- cultural analysis. Procedia Manufacturing, 3, 
1758–1764. https://doi.org/10.1016/J.PROMFG.2015.07.479

Bagodi, V., Thimmappa Venkatesh, S., & Sinha, D. (2021). A study of performance measures 
and quality management in small and medium enterprises in India. Benchmarking: An 
International Journal, 28(4), 1356–1389. https://doi.org/10.1108/BIJ- 08- 2020- 0444

Bayo- Moriones, A., Merino- Díaz- De- Cerio, J., Antonio Escamilla- De- León, S.,  & Mary 
Selvam, R. (2011). The impact of ISO 9000 and EFQM on the use of flexible work 
practices. International Journal of Production Economics, 130(1), 33–42. https://doi.
org/10.1016/J.IJPE.2010.10.012

Bhasi, M., Hisham, H., & Vinodkumar, M. N. (2010). Safety management practices and safety 
behaviour: Assessing the mediating role of safety knowledge and motivation related 
papers safety management practices and safety behaviour: Assessing the mediating role 
of safety knowledge and motivation. Accident Analysis and Prevention, 42, 2082–2093. 
https://doi.org/10.1016/j.aap.2010.06.021

Cąliş, S., & Buÿükakinci, B. Y. (2019a). Occupational health and safety management systems 
applications and a system planning model. Procedia Computer Science, 158, 1058–
1066. https://doi.org/10.1016/j.procs.2019.09.147

Cąliş, S., & Buÿükakinci, B. Y. (2019b). Occupational health and safety management systems 
applications and a system planning model. Procedia Computer Science, 158, 1058–
1066. https://doi.org/10.1016/J.PROCS.2019.09.147

Campailla, C., Martini, A., Minini, F., & Sartor, M. (2019). ISO 45001. In Quality manage‑
ment: Tools, methods and standards (pp.  217–243). Emerald Group Publishing Ltd. 
https://doi.org/10.1108/978- 1- 78769- 801- 720191014

Caroly, S., Coutarel, F., Landry, A.,  & Mary- Cheray, I. (2010). Sustainable MSD preven-
tion: Management for continuous improvement between prevention and production. 
Ergonomic intervention in two assembly line companies. Applied Ergonomics, 41(4), 
591–599. https://doi.org/10.1016/J.APERGO.2009.12.016

http://www.taylordergo.com/wp-content/uploads/2012/10/building-and-using-an-ergonomics-audit-ACE-2009.pdf
http://www.taylordergo.com/wp-content/uploads/2012/10/building-and-using-an-ergonomics-audit-ACE-2009.pdf
https://doi.org/10.1016/J.PROMFG.2015.07.479
https://doi.org/10.1108/BIJ-08-2020-0444
https://doi.org/10.1016/J.IJPE.2010.10.012
https://doi.org/10.1016/J.IJPE.2010.10.012
https://doi.org/10.1016/j.aap.2010.06.021
https://doi.org/10.1016/j.procs.2019.09.147
https://doi.org/10.1016/J.PROCS.2019.09.147
https://doi.org/10.1108/978-1-78769-801-720191014
https://doi.org/10.1016/J.APERGO.2009.12.016


23A New Ergonomics Management Model for Supply Chains

Ciccarelli, M., Papetti, A., Cappelletti, F., Brunzini, A., & Germani, M. (2022). Combining world 
class manufacturing system and industry 4.0 technologies to design ergonomic manu-
facturing equipment. International Journal on Interactive Design and Manufacturing, 
16(1), 263–279. https://doi.org/10.1007/S12008- 021- 00832- 7/FIGURES/9

Darabont, D. C., Bejinariu, C., Baciu, C., & Bernevig- Sava, M. A. (2019). Modern approaches 
in integrated management systems of quality, environmental and occupational health and 
safety. Quality—Access to Success, 20, 105–108.

da Silva, S. L. C., & Amaral, F. G. (2019). Critical factors of success and barriers to the imple-
mentation of occupational health and safety management systems: A systematic review 
of literature. Safety Science, 117, 123–132. https://doi.org/10.1016/j.ssci.2019.03.026

Deighton, M. G., & Deighton, M. G. (2016). Chapter 5—maintenance management. Facility 
Integrity Management, 87–139.

De Oliveira Matias, J. C., & Coelho, D. A. (2002). The integration of the standards systems 
of quality management, environmental management and occupational health and safety 
management. International Journal of Production Research, 40(15 spec.), 3857–3866. 
https://doi.org/10.1080/00207540210155828

Dias, G. P., & Silva, M. E. (2022). Revealing performance factors for supply chain sustainabil-
ity: A systematic literature review from a social capital perspective. Brazilian Journal of 
Operations & Production Management, 19(1), 1–18.

Disterheft, A., Ferreira Da Silva Caeiro, S. S., Ramos, M. R., & De Miranda Azeiteiro, U. 
M. (2012). Environmental management systems (EMS) implementation processes 
and practices in European higher education institutions—top- down versus participa-
tory approaches. Journal of Cleaner Production, 31, 80–90. https://doi.org/10.1016/j.
jclepro.2012.02.034

Domingues, P., Sampaio, P., & Arezes, P. M. (2016). Integrated management systems assess-
ment: A maturity model proposal. Journal of Cleaner Production, 124, 164–174. https://
doi.org/10.1016/jjclepro.2016.02.103

dos Santos, C. M. D., Santos, R. F., Santos, A. F.,  & de Castro Moreira Rosa, M. (2016). 
Participatory ergonomics management in a textile thread plant in Brazil employing total 
quality management (TQM) tools. Advances in Intelligent Systems and Computing, 485, 
277–288. https://doi.org/10.1007/978- 3- 319- 41983- 1_25

El Manzani, Y., Sidmou, M. L., & Cegarra, J. (2019). Does ISO 9001 quality management 
system support product innovation? An analysis from the sociotechnical systems theory. 
International Journal of Quality & Reliability Management, 36(6), 951–982. https://doi.
org/10.1108/IJQRM- 09- 2017- 0174

Fahmi, K., Mustofa, K., Rochmad, I., Sulastri, E., Sri Wahyuni, I., & Irwansyah, I. S. (2021). 
Effect ISO 9001:2015, ISO 14001:2015 and ISO 45001:2018 on operational perfor-
mance of automotive industries. Journal of Industrial Engineering  & Management 
Research, 2(1996), 6.

Fernandes, P. R., Hurtado, A. L. B., & Batiz, E. C. (2015). Ergonomics management with 
a proactive focus. Procedia Manufacturing, 3, 4509–4516. https://doi.org/10.1016/j.
promfg.2015.07.465

Ferreira Rebelo, M., Santos, G., & Silva, R. (2014). A generic model for integration of qual-
ity, environment and safety management systems. The TQM Journal, 26(2), 143–159. 
https://doi.org/10.1108/TQM- 08- 2012- 0055

Fonseca, L. M., Amaral, A., & Oliveira, J. (2021). Quality 4.0: The EFQM 2020 model and 
industry 4.0 relationships and Implications. Sustainability, 13(6), 3107. https://doi.
org/10.3390/SU13063107

Fonseca, L. M.,  & Domingues, J. P. (2017). Reliable and flexible quality manage-
ment systems in the automotive industry: Monitor the context and change effec-
tively. Procedia Manufacturing, 11(June), 1200–1206. https://doi.org/10.1016/j.
promfg.2017.07.245

https://doi.org/10.1007/S12008-021-00832-7/FIGURES/9
https://doi.org/10.1016/j.ssci.2019.03.026
https://doi.org/10.1080/00207540210155828
https://doi.org/10.1016/j.jclepro.2012.02.034
https://doi.org/10.1016/j.jclepro.2012.02.034
https://doi.org/10.1016/jjclepro.2016.02.103
https://doi.org/10.1016/jjclepro.2016.02.103
https://doi.org/10.1007/978-3-319-41983-1_25
https://doi.org/10.1108/IJQRM-09-2017-0174
https://doi.org/10.1108/IJQRM-09-2017-0174
https://doi.org/10.1016/j.promfg.2015.07.465
https://doi.org/10.1016/j.promfg.2015.07.465
https://doi.org/10.1108/TQM-08-2012-0055
https://doi.org/10.3390/SU13063107
https://doi.org/10.3390/SU13063107
https://doi.org/10.1016/j.promfg.2017.07.245
https://doi.org/10.1016/j.promfg.2017.07.245


24 Human Factors in Engineering

García- Aranda, J. R., Ortega- Lapiedra, R., & Bernués- Olivan, J. (2021). Sustainability, effi-
ciency, and competitiveness in rail mobility: The ADIF- Spain case study. Sustainability, 
13(16), 8977. https://doi.org/10.3390/SU13168977

Garza- Reyes, J. A., Torres Romero, J., Govindan, K., Cherrafi, A., & Ramanathan, U. (2018). 
A PDCA- based approach to environmental value stream mapping (E- VSM). Journal of 
Cleaner Production, 180, 335–348. https://doi.org/10.1016/j.jclepro.2018.01.121

Goethe, D., Romero, J., & Romero, J. (2022). Industry 4.0 for sustainable supply chain man-
agement: Drivers and barriers. Procedia Computer Science. https://doi.org/10.1016/j.
procs.2022.07.094

Gómez- López, R., Serrano- Bedia, A. M.,  & López- Fernández, M. C. (2019). An explor-
atory study of the results of the implementation of EFQM in private Spanish firms. 
International Journal of Quality and Reliability Management, 36(3), 331–346. https://
doi.org/10.1108/IJQRM- 01- 2018- 0023

Grijalvo, M.,  & Sanz- Samalea, B. (2020). Exploring EN 9100: Current key results 
and future opportunities—a study in the Spanish aerospace industry. Economic 
Research‑ Ekonomska Istraživanja, 34(1), 2712–2728. https://doi.org/10.1080/13316
77X.2020.1838312; http://www.tandfonline.com/action/authorsubmission?journalcode= 
rero20&page=instructions

Gunawan, M., Asyahira, R.,  & M Sidjabat, F. (2020). Environmental management system 
implementation in MSMEs: A  literature review. Jurnal Serambi Engineering, 5(2), 
1070–1078. https://doi.org/10.32672/jse.v5i2.1958

Haas, E. J., & Yorio, P. L. (2016). Exploring the state of health and safety management system 
performance measurement in mining organizations. Safety Science, 83, 48–58. https://
doi.org/10.1016/J.SSCI.2015.11.009

Haas, E. J., & Yorio, P. L. (2021). Exploring the differences in safety climate among mining 
sectors. Mining, Metallurgy and Exploration, 38(1), 655–668. https://doi.org/10.1007/
s42461- 020- 00364- w

Haight, J. M., Yorio, P., Rost, K. A., & Willmer, D. R. (2014). Safety management systems—
comparing content & impact. Professional Safety, 59(5), 44–51.

Hallberg, P., Hasche, N., Kask, J., & Öberg, C. (2018). Quality management systems as indi-
cators for stability and change in customer- supplier relationships. IMP Journal, 12(3), 
483–497. https://doi.org/10.1108/IMP- 01- 2018- 0006

Hemphill, T. A., & Kelly, K. J. (2016). Socially responsible global supply chains: The human 
rights promise of shared responsibility and ISO 45001. Journal of Global Responsibility, 
34(1), 1–5.

Hohnen, P., & Hasle, P. (2018). Third party audits of the psychosocial work environment in 
occupational health and safety management systems. Safety Science, 109, 76–85. https://
doi.org/10.1016/j.ssci.2018.04.028

Hong, J., Zhang, Y.,  & Ding, M. (2018). Sustainable supply chain management practices, 
supply chain dynamic capabilities, and enterprise performance. Journal of Cleaner 
Production, 172, 3508–3519. https://doi.org/10.1016/j.jclepro.2017.06.093

Hoque, I.,  & Shahinuzzaman, M. (2021). Task performance and occupational health and 
safety management systems in the garment industry of Bangladesh. International 
Journal of Workplace Health Management, 14(4), 369–385. https://doi.org/10.1108/
IJWHM- 09- 2020- 0169

Ifadiana, D. P., & Soemirat, J. (2016). An analysis of the effect of the implementation of an 
integrated management system (IMS) on work ergonomics in an O&M power plant 
company. Journal of Engineering and Technological Sciences, 48(2), 173–182. https://
doi.org/10.5614/j.eng.technol.sci.2016.48.2.4

Ingason, H. T. (2015). Best project management practices in the implementation of an 
ISO 9001 quality management system. Procedia—Social and Behavioral Sciences, 
194(October 2014), 192–200. https://doi.org/10.1016/j.sbspro.2015.06.133

https://doi.org/10.3390/SU13168977
https://doi.org/10.1016/j.jclepro.2018.01.121
https://doi.org/10.1016/j.procs.2022.07.094
https://doi.org/10.1016/j.procs.2022.07.094
https://doi.org/10.1108/IJQRM-01-2018-0023
https://doi.org/10.1108/IJQRM-01-2018-0023
https://doi.org/10.1080/1331677X.2020.1838312
https://doi.org/10.1080/1331677X.2020.1838312
http://www.tandfonline.com/action/authorsubmission?journalcode=rero20&page=instructions
http://www.tandfonline.com/action/authorsubmission?journalcode=rero20&page=instructions
https://doi.org/10.32672/jse.v5i2.1958
https://doi.org/10.1016/J.SSCI.2015.11.009
https://doi.org/10.1016/J.SSCI.2015.11.009
https://doi.org/10.1007/s42461-020-00364-w
https://doi.org/10.1007/s42461-020-00364-w
https://doi.org/10.1108/IMP-01-2018-0006
https://doi.org/10.1016/j.ssci.2018.04.028
https://doi.org/10.1016/j.ssci.2018.04.028
https://doi.org/10.1016/j.jclepro.2017.06.093
https://doi.org/10.1108/IJWHM-09-2020-0169
https://doi.org/10.1108/IJWHM-09-2020-0169
https://doi.org/10.5614/j.eng.technol.sci.2016.48.2.4
https://doi.org/10.5614/j.eng.technol.sci.2016.48.2.4
https://doi.org/10.1016/j.sbspro.2015.06.133


A New Ergonomics Management Model for Supply Chains 
Alpaugh-Bishop, A. L. (2012). Building and using an ergonomics audit: Does your program
make the grade? www.taylordergo.com/wp-content/uploads/2012/10/building-and-using-an-
ergonomics-audit-ACE-2009.pdf 
Asgher, U. , Leba, M. , Ionică, A. , Moraru, R. I. , & Ahmad, R. (2015). Human factors in the
context of excellence models: European foundation for quality management (EFQM) excellence
software model and cross-cultural analysis. Procedia Manufacturing, 3, 1758–1764.
https://doi.org/10.1016/J.PROMFG.2015.07.479 
Bagodi, V. , Thimmappa Venkatesh, S. , & Sinha, D. (2021). A study of performance measures
and quality management in small and medium enterprises in India. Benchmarking: An
International Journal, 28(4), 1356–1389. https://doi.org/10.1108/BIJ-08-2020-0444 
Bayo-Moriones, A. , Merino-Díaz-De-Cerio, J. , Antonio Escamilla-De-León, S. , & Mary
Selvam, R. (2011). The impact of ISO 9000 and EFQM on the use of flexible work practices.
International Journal of Production Economics, 130(1), 33–42.
https://doi.org/10.1016/J.IJPE.2010.10.012 
Bhasi, M. , Hisham, H. , & Vinodkumar, M. N. (2010). Safety management practices and safety
behaviour: Assessing the mediating role of safety knowledge and motivation related papers
safety management practices and safety behaviour: Assessing the mediating role of safety
knowledge and motivation. Accident Analysis and Prevention, 42, 2082–2093.
https://doi.org/10.1016/j.aap.2010.06.021 
Cąliş, S. , & Buÿükakinci, B. Y. (2019a). Occupational health and safety management systems
applications and a system planning model. Procedia Computer Science, 158, 1058–1066.
https://doi.org/10.1016/j.procs.2019.09.147 
Cąliş, S. , & Buÿükakinci, B. Y. (2019b). Occupational health and safety management systems
applications and a system planning model. Procedia Computer Science, 158, 1058–1066.
https://doi.org/10.1016/J.PROCS.2019.09.147 
Campailla, C. , Martini, A. , Minini, F. , & Sartor, M. (2019). ISO 45001. In Quality management:
Tools, methods and standards (pp. 217–243). Emerald Group Publishing Ltd.
https://doi.org/10.1108/978-1-78769-801-720191014 
Caroly, S. , Coutarel, F. , Landry, A. , & Mary-Cheray, I. (2010). Sustainable MSD prevention:
Management for continuous improvement between prevention and production. Ergonomic
intervention in two assembly line companies. Applied Ergonomics, 41(4), 591–599.
https://doi.org/10.1016/J.APERGO.2009.12.016 
Ciccarelli, M. , Papetti, A. , Cappelletti, F. , Brunzini, A. , & Germani, M. (2022). Combining
world class manufacturing system and industry 4.0 technologies to design ergonomic
manufacturing equipment. International Journal on Interactive Design and Manufacturing, 16(1),
263–279. https://doi.org/10.1007/S12008-021-00832-7/FIGURES/9 
Darabont, D. C. , Bejinariu, C. , Baciu, C. , & Bernevig-Sava, M. A. (2019). Modern approaches
in integrated management systems of quality, environmental and occupational health and
safety. Quality—Access to Success, 20, 105–108. 
da Silva, S. L. C. , & Amaral, F. G. (2019). Critical factors of success and barriers to the
implementation of occupational health and safety management systems: A systematic review of
literature. Safety Science, 117, 123–132. https://doi.org/10.1016/j.ssci.2019.03.026 
Deighton, M. G. , & Deighton, M. G. (2016). Chapter 5—maintenance management. Facility
Integrity Management, 87–139. 
De Oliveira Matias, J. C. , & Coelho, D. A. (2002). The integration of the standards systems of
quality management, environmental management and occupational health and safety
management. International Journal of Production Research, 40(15 spec.), 3857–3866.
https://doi.org/10.1080/00207540210155828 
Dias, G. P. , & Silva, M. E. (2022). Revealing performance factors for supply chain
sustainability: A systematic literature review from a social capital perspective. Brazilian Journal
of Operations & Production Management, 19(1), 1–18. 
Disterheft, A. , Ferreira Da Silva Caeiro, S. S. , Ramos, M. R. , & De Miranda Azeiteiro, U. M.
(2012). Environmental management systems (EMS) implementation processes and practices in
European higher education institutions—top-down versus participatory approaches. Journal of
Cleaner Production, 31, 80–90. https://doi.org/10.1016/j.jclepro.2012.02.034 
Domingues, P. , Sampaio, P. , & Arezes, P. M. (2016). Integrated management systems
assessment: A maturity model proposal. Journal of Cleaner Production, 124, 164–174.



https://doi.org/10.1016/jjclepro.2016.02.103 
dos Santos, C. M. D. , Santos, R. F. , Santos, A. F. , & de Castro Moreira Rosa, M. (2016).
Participatory ergonomics management in a textile thread plant in Brazil employing total quality
management (TQM) tools. Advances in Intelligent Systems and Computing, 485, 277–288.
https://doi.org/10.1007/978-3-319-41983-1_25 
El Manzani, Y. , Sidmou, M. L. , & Cegarra, J. (2019). Does ISO 9001 quality management
system support product innovation? An analysis from the sociotechnical systems theory.
International Journal of Quality & Reliability Management, 36(6), 951–982.
https://doi.org/10.1108/IJQRM-09-2017-0174 
Fahmi, K. , Mustofa, K. , Rochmad, I. , Sulastri, E. , Sri Wahyuni, I. , & Irwansyah, I. S. (2021).
Effect ISO 9001:2015, ISO 14001:2015 and ISO 45001:2018 on operational performance of
automotive industries. Journal of Industrial Engineering & Management Research, 2(1996), 6. 
Fernandes, P. R. , Hurtado, A. L. B. , & Batiz, E. C. (2015). Ergonomics management with a
proactive focus. Procedia Manufacturing, 3, 4509–4516.
https://doi.org/10.1016/j.promfg.2015.07.465 
Ferreira Rebelo, M. , Santos, G. , & Silva, R. (2014). A generic model for integration of quality,
environment and safety management systems. The TQM Journal, 26(2), 143–159.
https://doi.org/10.1108/TQM-08-2012-0055 
Fonseca, L. M. , Amaral, A. , & Oliveira, J. (2021). Quality 4.0: The EFQM 2020 model and
industry 4.0 relationships and Implications. Sustainability, 13(6), 3107.
https://doi.org/10.3390/SU13063107 
Fonseca, L. M. , & Domingues, J. P. (2017). Reliable and flexible quality management systems
in the automotive industry: Monitor the context and change effectively. Procedia Manufacturing,
11(June), 1200–1206. https://doi.org/10.1016/j.promfg.2017.07.245 
García-Aranda, J. R. , Ortega-Lapiedra, R. , & Bernués-Olivan, J. (2021). Sustainability,
efficiency, and competitiveness in rail mobility: The ADIF-Spain case study. Sustainability,
13(16), 8977. https://doi.org/10.3390/SU13168977 
Garza-Reyes, J. A. , Torres Romero, J. , Govindan, K. , Cherrafi, A. , & Ramanathan, U. (2018).
A PDCA-based approach to environmental value stream mapping (E-VSM). Journal of Cleaner
Production, 180, 335–348. https://doi.org/10.1016/j.jclepro.2018.01.121 
Goethe, D. , Romero, J. , & Romero, J. (2022). Industry 4.0 for sustainable supply chain
management: Drivers and barriers. Procedia Computer Science.
https://doi.org/10.1016/j.procs.2022.07.094 
Gómez-López, R. , Serrano-Bedia, A. M. , & López-Fernández, M. C. (2019). An exploratory
study of the results of the implementation of EFQM in private Spanish firms. International
Journal of Quality and Reliability Management, 36(3), 331–346. https://doi.org/10.1108/IJQRM-
01-2018-0023 
Grijalvo, M. , & Sanz-Samalea, B. (2020). Exploring EN 9100: Current key results and future
opportunities—a study in the Spanish aerospace industry. Economic Research-Ekonomska
Istraživanja, 34(1), 2712–2728. https://doi.org/10.1080/1331677X.2020.1838312;
http://www.tandfonline.com/action/authorsubmission?journalcode=rero20&page=instructions 
Gunawan, M. , Asyahira, R. , & M Sidjabat, F. (2020). Environmental management system
implementation in MSMEs: A literature review. Jurnal Serambi Engineering, 5(2), 1070–1078.
https://doi.org/10.32672/jse.v5i2.1958 
Haas, E. J. , & Yorio, P. L. (2016). Exploring the state of health and safety management system
performance measurement in mining organizations. Safety Science, 83, 48–58.
https://doi.org/10.1016/J.SSCI.2015.11.009 
Haas, E. J. , & Yorio, P. L. (2021). Exploring the differences in safety climate among mining
sectors. Mining, Metallurgy and Exploration, 38(1), 655–668. https://doi.org/10.1007/s42461-
020-00364-w 
Haight, J. M. , Yorio, P. , Rost, K. A. , & Willmer, D. R. (2014). Safety management
systems—comparing content & impact. Professional Safety, 59(5), 44–51. 
Hallberg, P. , Hasche, N. , Kask, J. , & Öberg, C. (2018). Quality management systems as
indicators for stability and change in customer-supplier relationships. IMP Journal, 12(3),
483–497. https://doi.org/10.1108/IMP-01-2018-0006 
Hemphill, T. A. , & Kelly, K. J. (2016). Socially responsible global supply chains: The human
rights promise of shared responsibility and ISO 45001. Journal of Global Responsibility, 34(1),
1–5.



Hohnen, P. , & Hasle, P. (2018). Third party audits of the psychosocial work environment in
occupational health and safety management systems. Safety Science, 109, 76–85.
https://doi.org/10.1016/j.ssci.2018.04.028 
Hong, J. , Zhang, Y. , & Ding, M. (2018). Sustainable supply chain management practices,
supply chain dynamic capabilities, and enterprise performance. Journal of Cleaner Production,
172, 3508–3519. https://doi.org/10.1016/j.jclepro.2017.06.093 
Hoque, I. , & Shahinuzzaman, M. (2021). Task performance and occupational health and safety
management systems in the garment industry of Bangladesh. International Journal of
Workplace Health Management, 14(4), 369–385. https://doi.org/10.1108/IJWHM-09-2020-0169 
Ifadiana, D. P. , & Soemirat, J. (2016). An analysis of the effect of the implementation of an
integrated management system (IMS) on work ergonomics in an O&M power plant company.
Journal of Engineering and Technological Sciences, 48(2), 173–182.
https://doi.org/10.5614/j.eng.technol.sci.2016.48.2.4 
Ingason, H. T. (2015). Best project management practices in the implementation of an ISO 9001
quality management system. Procedia—Social and Behavioral Sciences, 194(October 2014),
192–200. https://doi.org/10.1016/j.sbspro.2015.06.133 
International Standard Organization . (2021). The ISO survey of management system standard
certifications-2020-explanatory note background. https://qi4d.org/2020/09/16/qi-data-the-iso-
survey-of-management-system-standard-certifications/ 
ISO . (2018). ISO 45001:2018(en), occupational health and safety management
systems—requirements with guidance for use. www.iso.org/obp/ui/#iso:std:iso:45001:ed-
1:v1:en 
ISO . (n.d.). ISO 9001:2015(en), quality management systems—requirements. Retrieved
August 1, 2022, from www.iso.org/obp/ui/#iso:std:iso:9001:ed-5:v1:en 
ISO 45001 . (2018). ISO 45001 Sistemas de administración/gestión en seguridad y salud
ocupacional—requerimientos con guías para uso. Secretaría Central de ISO En Ginebra, Suiza,
1, 1–60. 
ISO 9001 . (2008). ISO 9001:2008(en), quality management systems—requirements.
www.iso.org/obp/ui/#iso:std:iso:9001:ed-4:v2:en 
Kafetzopoulos, D. P. , Psomas, E. L. , & Gotzamani, K. D. (2015). The impact of quality
management systems on the performance of manufacturing firms. International Journal of
Quality & Reliability Management, 32(4), 381–399. https://doi.org/10.1108/IJQRM-11-2013-
0186 
Korkulu, S. , & Bóna, K. (2019). Ergonomics as a social component of sustainable lot-sizing: A
review. In Periodica polytechnica social and management sciences (Vol. 27, Issue 1, pp. 1–8).
Budapest University of Technology and Economics. https://doi.org/10.3311/PPso.12286 
Labodová, A. (2004). Implementing integrated management systems using a risk analysis
based approach. Journal of Cleaner Production, 12(6), 571–580.
https://doi.org/10.1016/j.jclepro.2003.08.008 
Lewandowski, J. (2000). Ergonomics in total quality management. Proceedings of the Human
Factors and Ergonomics Society Annual Meeting, 44(July 1), 284–287.
https://doi.org/10.1177/154193120004401041 
Liberati, A. , Altman, D. G. , Tetzlaff, J. , Mulrow, C. , Gøtzsche, P. C. , Ioannidis, J. P. A. ,
Clarke, M. , Devereaux, P. J. , Kleijnen, J. , & Moher, D. (2009). The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that evaluate health care
interventions: Explanation and elaboration. PLoS Medicine, 6(7).
https://doi.org/10.1371/journal.pmed.1000100 
Lima Marcos, E. De , Borges Silva, M. , & Estevam De Souza, J. P. (2018). The integrated
management system (IMS) and ergonomics: An exploratory research of qualitative perception in
the application of NR-17. Journal of Ergonomics, 8(3), 8–10. https://doi.org/10.4172/2165-
7556.1000231 
Liu, Y. J. , Cao, Q. G. , Wang, W. C. , Tian, Z. C. , & Huang, D. M. (2011). Application and
development of modern safety management system in metallic and non-metallic mine. Procedia
Engineering, 26, 1658–1666. https://doi.org/10.1016/J.PROENG.2011.11.2351 
Maldonado-Macías, A. A. , Alférez-Padrón, C. R. , Barajas-Bustillos, M. A. , Armenta-
Hernández, O. D. , Vargas, A. R. , & Balderrama-Armendáriz, C. O. (2021). Ergonomics
implementation in manufacturing industries: Management commitment for financial benefits. In
New perspectives on applied industrial ergonomics (June, pp. 125–156). Springer International
Publishing. https://doi.org/10.1007/978-3-030-73468-8



Manuele, F. A. (2014). ANSI/AIHA/ASSE Z10–2012 an overview of the occupational health &
safety management systems standard. Professional Safety (April). www.asse.org 
Markowski, A. S. , Krasławski, A. , Vairo, T. , & Fabiano, B. (2021). Process safety management
quality in industrial corporation for sustainable development. Sustainability, 13(16), 9001.
https://doi.org/10.3390/SU13169001 
McGuinness, E. , & Utne, I. B. (2014). A system engineering approach to implementation of
safety management systems in the Norwegian fishing fleet. Reliability Engineering and System
Safety, 121, 221–239. https://doi.org/10.1016/J.RESS.2013.08.002 
Medina-Serrano, R. , González-Ramírez, R. , Gasco-Gasco, J. , & Llopis-Taverner, J. (2021).
How to evaluate supply chain risks, including sustainable aspects? A case study from the
German industry. Journal of Industrial Engineering and Management, 14(2), 120–134.
https://doi.org/10.3926/jiem.3175 
Mohammadfam, I. , Kamalinia, M. , Momeni, M. , Golmohammadi, R. , Hamidi, Y. , & Soltanian,
A. (2016). Developing an integrated decision making approach to assess and promote the
effectiveness of occupational health and safety management systems. Journal of Cleaner
Production, 127, 119–133. https://doi.org/10.1016/J.JCLEPRO.2016.03.123 
Mohammadfam, I. , Kamalinia, M. , Momeni, M. , Golmohammadi, R. , Hamidi, Y. , & Soltanian,
A. (2017). Evaluation of the quality of occupational health and safety management systems
based on key performance indicators in certified organizations. Safety and Health at Work, 8(2),
156–161. https://doi.org/10.1016/J.SHAW.2016.09.001 
Monroe, K. , Fick, F. , & Joshi, M. (2012). Successful integration of ergonomics into continuous
improvement initiatives. Work, 41(suppl.1), 1622–1624. https://doi.org/10.3233/WOR-2012-
0362-1622 
Morgado, L. , Silva, F. J. G. , & Fonseca, L. M. (2019). Mapping occupational health and safety
management systems in Portugal: Outlook for ISO 45001:2018 adoption. Procedia
Manufacturing, 38, 755–764. https://doi.org/10.1016/J.PROMFG.2020.01.103 
Muhamad Khair, N. K. , Lee, K. E. , Mokhtar, M. , & Goh, C. T. (2018). Integrating responsible
care into quality, environmental, health and safety management system: A strategy for
Malaysian chemical industries. Journal of Chemical Health and Safety, 25(5), 10–18.
https://doi.org/10.1016/J.JCHAS.2018.02.003 
Munck-Ulfsfält, U. , Falck, A. , Forsberg, A. , Dahlin, C. , & Eriksson, A. (2003). Corporate
ergonomics programme at Volvo Car Corporation. Applied Ergonomics, 34(1), 17–22.
https://doi.org/10.1016/S0003-6870(02)00079-0 
Naeini, H. S. , Dalal, K. , Mosaddad, S. H. , & Karuppiah, K. (2018). Economic effectiveness of
ergonomics interventions. International Journal of Industrial Engineering and Production
Research, 29(3), 261–276. https://doi.org/10.22068/ijiepr.29.3.261 
Nawawi, A. , Amin, M. , Hasrulnizzam, W. , Mahmood, W. , Kamat, S. R. , & Abdullah, I. (2018).
Conceptual framework of lean ergonomics for assembly process: PDCA approach. Journal of
Engineering and Science Research, 2(1), 51–62. https://doi.org/10.26666/rmp.jesr.2018.1.9 
Nunhes, T. V. , Bernardo, M. , & Oliveira, O. J. (2019). Guiding principles of integrated
management systems: Towards unifying a starting point for researchers and practitioners.
Journal of Cleaner Production, 210, 977–993. https://doi.org/10.1016/j.jclepro.2018.11.066 
Pacana, A. , & Ulewicz, R. (2017). Research of determinants motiving to implement the
environmental management system. Polish Journal of Management Studies, 16(1), 165–174.
https://doi.org/10.17512/pjms.2017.16.1.14 
Pereira Da Silva, M. , Pruffer, C. , & Amaral, F. G. (2012). Is there enough information to
calculate the financial benefits of ergonomics projects? Work, 41(suppl.1), 476–483.
https://doi.org/10.3233/WOR-2012-0199-476 
Poli, M. , Petroni, D. , Berton, A. , Campani, E. , Felicini, C. , Pardini, S. , Menichetti, L. , &
Salvadori, P. A. (2014). The role of quality management system in the monitoring and
continuous improvement of GMP-regulated short-lived radiopharmaceutical manufacture.
Accreditation and Quality Assurance, 19(5), 343–354. https://doi.org/10.1007/s00769-014-1070-
7 
Psomas, E. , & Kafetzopoulos, D. (2014). Performance measures of ISO 9001 certified and
non-certified manufacturing companies. Benchmarking, 21(5), 756–774.
https://doi.org/10.1108/BIJ-04-2012-0028 
Refaat, R. , & El-Henawy, I. M. (2019). Innovative method to evaluate quality management
system audit results’ using single value neutrosophic number. Cognitive Systems Research, 57,
197–206. https://doi.org/10.1016/j.cogsys.2018.10.014



Rodríguez-Mantilla, J. M. , Martínez-Zarzuelo, A. , & Fernández-Cruz, F. J. (2020). Do
ISO:9001 standards and EFQM model differ in their impact on the external relations and
communication system at schools? Evaluation and Program Planning, 80.
https://doi.org/10.1016/j.evalprogplan.2020.101816 
Rostykus, W. , Ip, W. , & Dustin, J. A. (2016). Managing ergonomics: Applying ISO 45001 as a
model. Professional Safety, 61(12), 34–42. www.asse.org 
Rudakov, M. , Gridina, E. , & Kretschmann, J. (2021). Risk-based thinking as a basis for
efficient occupational safety management in the mining industry. Sustainability, 13(2), 470.
https://doi.org/10.3390/SU13020470 
Sadegh Amalnick, M. , & Zarrin, M. (2017a). Performance assessment of human resource by
integration of HSE and ergonomics and EFQM management system: A fuzzy-based approach.
International Journal of Health Care Quality Assurance, 30(2), 160–174.
https://doi.org/10.1108/IJHCQA-06-2016-0089 
Sadegh Amalnick, M. , & Zarrin, M. (2017b). Performance assessment of human resource by
integration of HSE and ergonomics and EFQM management system: A fuzzy-based approach.
International Journal of Health Care Quality Assurance, 30(2), 160–174.
https://doi.org/10.1108/IJHCQA-06-2016-0089 
Santos, G. , Barros, S. , Mendes, F. , & Lopes, N. (2013). The main benefits associated with
health and safety management systems certification in Portuguese small and medium
enterprises post quality management system certification. Safety Science, 51(1), 29–36.
https://doi.org/10.1016/j.ssci.2012.06.014 
Seuring, S. (2012). A review of modeling approaches for sustainable supply chain management.
Decision Support Systems, 54(4), 1513–1520. https://doi.org/10.1016/j.dss.2012.05.053 
Sfreddo, L. S. , Vieira, G. B. B. , Vidor, G. , & Santos, C. H. S. (2021). ISO 9001 based quality
management systems and organisational performance: A systematic literature review. Total
Quality Management and Business Excellence, 32(3–4), 389–409.
https://doi.org/10.1080/14783363.2018.1549939 
Simões, M. , Carvalho, A. , de Freitas, C. L. , & Barbósa-Póvoa, A. (2014). How to assess
social aspects in supply chains? In Computer aided chemical engineering (Vol. 34, pp.
801–806). Elsevier B.V. https://doi.org/10.1016/B978-0-444-63433-7.50118-8 
Suárez, E. , Calvo-Mora, A. , Roldán, J. L. , & Periáñez-Cristóbal, R. (2017). Quantitative
research on the EFQM excellence model: A systematic literature review (1991–2015).
European Research on Management and Business Economics, 23(3), 147–156.
https://doi.org/10.1016/J.IEDEEN.2017.05.002 
Sultan-Taïeb, H. , Parent-Lamarche, A. , Gaillard, A. , Stock, S. , Nicolakakis, N. , Hong, Q. N. ,
Vezina, M. , Coulibaly, Y. , Vézina, N. , & Berthelette, D. (2017). Economic evaluations of
ergonomic interventions preventing work-related musculoskeletal disorders: A systematic
review of organizational-level interventions. BMC Public Health, 17(1), 935.
https://doi.org/10.1186/s12889-017-4935-y 
Swuste, P. , van Gulijk, C. , Groeneweg, J. , Guldenmund, F. , Zwaard, W. , & Lemkowitz, S.
(2020). Occupational safety and safety management between 1988 and 2010: Review of safety
literature in English and Dutch language scientific literature. In Safety science (Vol. 121, pp.
303–318). Elsevier B.V. https://doi.org/10.1016/j.ssci.2019.08.032 
Tebar Betegon, M. A. , Baladrón González, V. , Bejarano Ramírez, N. , Martínez Arce, A. ,
Rodríguez De Guzmán, J. , & Redondo Calvo, F. J. (2021). Quality management system
implementation based on lean principles and ISO 9001:2015 standard in an advanced
simulation centre. Clinical Simulation in Nursing, 51, 28–37.
https://doi.org/10.1016/j.ecns.2020.11.002 
Tompa, E. , De Oliveira, C. , Dolinschi, R. , & Irvin, E. (2008). A systematic review of disability
management interventions with economic evaluations. Journal of Occupational Rehabilitation,
18(1), 16–26. https://doi.org/10.1007/s10926-007-9116-x 
Uhrenholdt Madsen, C. , Kirkegaard, M. L. , Dyreborg, J. , & Hasle, P. (2020). Making
occupational health and safety management systems ‘work’: A realist review of the OHSAS
18001 standard. Safety Science, 129. https://doi.org/10.1016/J.SSCI.2020.104843 
Valdez Banda, O. A. , & Goerlandt, F. (2018). A STAMP-based approach for designing maritime
safety management systems. Safety Science, 109, 109–129.
https://doi.org/10.1016/J.SSCI.2018.05.003 
Varella, C. M. C. , & Trindade, M. A. L. (2019). Ergonomics management program: Model and
results. Advances in Intelligent Systems and Computing, 825, 240–246.



https://doi.org/10.1007/978-3-319-96068-5_27 
Wu, B. , Xu, Z. , Zhou, Y. , Peng, Y. , & Yu, Z. (2014). Study on coal mine safety management
system based on ‘hazard, latent danger and emergency responses’. Procedia Engineering, 84,
172–177. https://doi.org/10.1016/J.PROENG.2014.10.423 
Yanar, B. , Robson, L. S. , Tonima, S. K. , & Amick, B. C. (2020). Understanding the
organizational performance metric, an occupational health and safety management tool,
through workplace case studies. International Journal of Workplace Health Management, 13(2),
117–138. https://doi.org/10.1108/IJWHM-09-2018-0126 
Yazdani, A. , Neumann, W. P. , Imbeau, D. , Bigelow, P. , Pagell, M. , Theberge, N. , Hilbrecht,
M. , & Wells, R. (2015a). How compatible are participatory ergonomics programs with
occupational health and safety management systems? Scandinavian Journal of Work,
Environment and Health, 41(2), 111–123. https://doi.org/10.5271/sjweh.3467 
Yazdani, A. , Neumann, W. P. , Imbeau, D. , Bigelow, P. , Pagell, M. , & Wells, R. (2015b).
Prevention of musculoskeletal disorders within management systems: A scoping review of
practices, approaches, and techniques. Applied Ergonomics, 51, 255–262.
https://doi.org/10.1016/j.apergo.2015.05.006 
Zimon, D. (2017a). The impact of quality management systems on the effectiveness of food
supply chains. TEM Journal, 6(4), 693–698. https://doi.org/10.18421/TEM64-07 
Zimon, D. (2017b). The impact of TQM philosophy for the improvement of logistics processes in
the supply chain. International Journal for Quality Research, 11(1), 3–16.
https://doi.org/10.18421/IJQR11.01-01 
Zimon, D. (2017c). The influence of quality management systems for improvement of logistics
supply in Poland. Oeconomia Copernicana, 8(4), 643–655. https://doi.org/10.24136/oc.v8i4.39 
Zimon, D. , Madzik, P. , & Sroufe, R. (2020). The influence of ISO 9001 & ISO 14001 on
sustainable supply chain management in the textile industry. Sustainability (Switzerland),
12(10), 1–19. https://doi.org/10.3390/su12104282 
Zimon, D. , & Malindžák, D. (2015). Proposal of quality management and technology model
supports a subsystem of manufacturing logistics. LogForum, 13(1), 19–27. 

 
Deviations in Operational Culture 
Amalia, D. (2019). Promoting just culture for enhancing safety culture in aerodrome airside
operation. International Journal of Scientific & Technology Research, 8(10), 260–266. 
Ávila, S. , Santos, A.L.A. (1999). Environmental suitability with clean routines in the chemical
industry. Ecolatina’99, 2nd Latin American Conference on the Environment, Belo Horizonte, 12. 
Ávila, S. (2010). Etiology of operational abnormalities in the industry: Modeling for learning.
Thesis (Doctor’s degree in Chemical and Biochemical Process Technology), Federal University
of Rio de Janeiro, School of Chemistry, Rio de Janeiro, 296, 2010. 
Ávila, S. (2011). Dependent layer of operation decision analyzes (LODA) to calculate human
factor, a simulated case with PLG. 7th Global Congress on Process Safety, GCPS, Chicago,
21, 2011. www.aiche.org/conferences/aiche-spring-meeting-and-global-congress-on-process-
safety/2011/proceeding/paper/81s-dependent-layer-operation-decision-analyzes-loda-calculate-
human-factor-simulated-case-glp-event-0. 
Avila, S.F. (2012). Failure analysis in complex processes. In: Proceedings of 19th Brazilian
Chemical Engineering Congress—COBEQ, Búzios, Rio de Janeiro. 
Ávila, S.F. (2013). Failure analysis in complex chemical processes. Industrial Chemistry
Magazine Revista Química Industrial XXIII Year, 139, 24–25. ISSN 0103-2836. 
Avila, S.F. , Costa, C. (2015). Analysis of cognitive deficit in routine task, as a strategy to reduce
accidents and industrial increase production. In: Safety and Reliability of Complex Engineered
Systems, London, pp. 2837–2844. 
Ávila, F.S. , Amaro, R. (2015). Usability of procedures based on human factors assessment, a
case of petrochemical industry in Brazil. 6th International Conference on Applied Human
Factors and Ergonomics (AHFE 2015), Proceedings, Las Vegas. 
Ávila, F.S. , Menezes, M.L.A. (2015). Influence of local archetypes on the operability & usability
of instruments in control rooms. Proceedings of European Safety and Reliability
Conference—ESREL, Zurich.



Ávila, S. , Drigo, E. (2015) Operator discourse analysis as a tool for risk management.
European Safety and Reliability Conference, ESREL, Zurich. 
Ávila, S. , Dantas, E. , Duarte, J. (2015). The requirements & tools to treat process safety risk
as result of organizational change. 11th Global Congress on Process Safety, GCPS, Austin,
2015. https://aiche.confex.com/aiche/s15/webprogram/Paper396803.html. 
Ávila, S.F. , Pessoa, F.L.P. (2015). Proposition of review in EEMUA 201 & ISO standard 11064
based on cultural aspects in labor team, LNG case. 6th International Conference on Applied
Human Factors and Ergonomics (AHFE): Procedia Manufacturing, Las Vegas, 6101–6108. 
Ávila, S. , Santino, C. , Santos, A.L.A. (2016a). Analysis of cognitive gaps: Training program in
the sulfuric acid plant. Proceedings of European Safety & Reliability Conference—ESREL,
Glasgow. 
Avila, S.F. , Fonseca, E.S. , Bittencourt, E. (2016b). Analyses of cultural accidents: a discussion
of the geopolitical migration. In: Proceedings of Annual European Safety and Reliability
Conference (ESREL), CRCPRESS, Glasgow. 
Ávila, S. , Mrugalska, B. , Ahumada, C. , Ávila, J. (2019). Relationship between human-
managerial and social-organizational factors for industry safeguards project: Dynamic Bayesian
Networks. Proceedings of the 22nd Annual International Symposium Mary Kay O’Connor
Process Safety Center, College Station, TX, 22–24. 
Ávila, S. , Ávila, J. , Pereira, L.M. (2020). Reviewing tools to prevent accidents by investigation
of human factor dynamic networks. International Conference on Applied Human Factors and
Ergonomics. Springer, Cham, 233–240. 
Ávila, S. , Souza, L.F.L. , Costa, G.J. , Pereira, L.M. (2021). Black swan team: Finding
competence gaps. Virtual 17th Global Congress on Process Safety, GCPS.
www.aiche.org/academy/conferences/aiche-spring-meeting-and-global-congress-on-process-
safety/2021/proceeding/paper/117bu-black-swan-team-finding-competence-gaps. 
Ávila, S. , Santino, C. , Cerqueira, I. (2022). Human factor and reliability analysis to prevent
losses in industrial processes: An operational culture perspective. Elsevier, Amsterdam, 1st
edition. 
Ávila, S.F. , Mendes, P.C.F. , Carvalho, V.S. , Amaral J. , Mendes, P.C.F. (2012). Human factor
analysis in equipment failure FMEAH of turbo-compressor at chemical fields. 27th Maintenance
Brazilian Congress, Promotion by Abraman Rio de Janeiro, Proceeding of CBM 2012, Rio de
Janeiro. 
Bitar, F. K. , Jones, D. C. Nazaruk, M. Boodhai, C. (2018). From individual behaviour to system
weaknesses: The re-design of the just culture process in an international energy company. A
case study. Journal of Loss Prevention in the Process Industries, 55, 267–282. 
Collins, J. (2001). Level 5 leadership, the triumph of humility and fierce resolve. Harvard
Business Review, 79(1), 67–76. 
Drigo, E.S. , Ávila, S. (2016). Organizational communication: Discussion of pyramid model
application in shift records. AHFE 2016 Applied Human Factors and Ergonomics Conference,
Walt Disney World Dolphin & Swan, Florida. Advances in Human Factors, Business
Management, Training and Education, 739–750, July 27–31. 
Embrey, D. (2000). Preventing human error: Developing a consensus led safety culture based
on best practice. Human Reliability Associates Ltd., London, 14. 
Mrugalska, B. , Dovramadjiev, T. (2022). A Human factors perspective on safety culture. Human
Systems Management, 1–6 (in press). 
Muchinsky, P.M. (2004). Organizational psychology. Pioneira Thomson Learning, São Paulo,
7th edition, 508. 
Pellegrino, F. (2019). The just culture principles in aviation law. Springer International
Publishing, Cham. 
Perrow, C. (1984). Normal accidents: Living with high-risk technologies. Basic Books, New
York. 
Rasmussen, J. (1997). Risk management in a dynamic society: A modeling problem. Elsevier
Safety Science, London, vol. 27, 183–213. 
Reason, J. (2003). Human error. Cambridge University Press, Cambridge. 



 
Pupillary Reaction as a Tool to Control the Psychophysical State of
Workers 
Barabanshchikov V. A. , Zhegallo A. V. (2014). Eyetracking: Methods for recording eye
movements in psychological research and practice. Moscow: Kogito-Centre. p. 128. 
Barkanova O. V. (2009). Methods for diagnosing the emotional sphere: Psychological
workshop. Krasnoyarsk: Litera-Print. pp. 205–210. 
Barlas T. V. (2008). The use of a short selection test in solving practical problems of education.
Bulletin of the Moscow State Linguistic University: Education and Pedagogical Sciences. 539.
pp. 47–56. 
Bertilsson J. et al. (2019). Stress levels escalate when repeatedly performing tasks involving
threats. Frontiers in Psychology. 10(1562). 
Bertilsson J. et al. (2020). Towards systematic and objective evaluation of police officer
performance in stressful situations. Police Practice and Research. 21(6). pp. 655–669. 
Bleikher V. M. , Kruk I. V. , Bokov S. N. (1976). Clinical pathopsychology. Medicine of the Uzbek
SSR. pp. 57–142. 
Boronenko M. P. , Isaeva O. L. , Boronenko Y. , Zelensky V. , Gulyaev P. (2021). Recognition of
changes in the psychoemotional state of a person by the video image of the pupils. In:
Wojtkiewicz K. , Treur J. , Pimenidis E. , Maleszka M. (eds) Advances in computational
collective intelligence. ICCCI 2021: Communications in computer and information science, vol.
1463. Cham: Springer. https://doi.org/10.1007/978-3-030-88113-9_10. 
Boronenko M. P. , Isaeva O. L. , Zelensky V. I. (2021). Method for increasing the accuracy of
tracking the center of attention of the gaze. 2021 International Symposium on Electrical,
Electronics and Information Engineering. pp. 415–420. 
Bradley M. M. , Cuthbert B. N. , Lang P. J. (1990). Startle reflex: Emotion or attention?
Psychophysiology. 27(5). pp. 513–522. 
Bukhtiyarov I. V. et al. (2019). New psychophysiological approaches used in the professional
selection of candidates for dangerous professions. Occupational Medicine and Industrial
Ecology. 59(3). pp. 132–141. 
Fazylzyanova G. I. , Balalov V. V. (2014). Eye-tracking: Cognitive technologies in visual culture.
Bulletin of Russian Universities: Mathematics. 19(2). pp. 628–633. 
Goldberg J. H. , Helfman J. I. (2010). Comparing information graphics: A critical look at eye
tracking. Proceedings of the 3rd BELIV’10 Workshop: Beyond Time and Errors: Novel
Evaluation Methods for Information Visualization. pp. 71–78. 
Gordeeva T. O. (2010). Development of the Russian version of the dispositional optimism test
(LOT). Psychological Diagnostics. 2. pp. 36–64. 
Gorodetskaya I. V. , Konevalova N. Y. , Zakharevich V. G. (2019). Study of situational and
personal anxiety of students. Bulletin of the Vitebsk State Medical University. 5(18). pp.
120–127. 
Hall R. J. , Cusack B. L. (1972). The measurement of eye behavior: Critical and selected
reviews of voluntary eye movement and blinking. U.S. Army Technical Memorandum No.
18–72. Maryland: Aberdeen Proving Ground, Human Engineering Laboratory, Aberdeen
Research and Development Center. 
Isaeva O. L. , Boronenko M. P. , Boronenko Y. V. (2021). Making decisions in intelligent video
surveillance systems based on modeling the pupillary response of a person. 2021 IEEE 6th
International Conference on Computer and Communication Systems (ICCCS). pp. 806–811.
https://doi.org/10.1109/ICCCS52626.2021.9449315. 
Kirdyashkina T. A. (1999). Methods for the study of attention. Practicum in Psychology
Textbook Chelyabinsk Izd. 72. 
Kosonogov V. V. , Martinez-Selva J. M. , Sanchez-Navarro J. P. (2017). Review of modern
methods for measuring physiological signs of the sign and strength of emotional states.
Theoretical and Experimental Psychology. 3. 
Kotlyachkov O. V. et al. (2017). Improving the recruitment system. Fotinskiye Readings. 2. pp.
90–95.



Kuznetsova L. E. (2017). Theoretical analysis of the problem of psychological support for
employees of the Ministry of the Russian Federation for Civil Defense, emergencies and
disaster relief with post-traumatic stress disorder. Modern Psychology: Materials of the V
Internal Scientific Conference (Kazan, October 2017). pp. 31–37. 
Maklakov A. G. , Polozhentsev D. A. , Rudnev D. A. (1994). Psychological mechanisms of type
A behavior in young people during the period of adaptation to long-term psycho-emotional
stress. Psikhologicheskie Zhurnal. 14(6). pp. 86–94. 
Moskvina N. V. , Moskvin V. A. (2013). Diagnostics of regulation processes in sports
psychology. Ministry of Sports of the Russian Federation Department of Education of the City of
Moscow. p. 336. 
Naiman A. B. et al. (2018). The influence of neuropsychic stress on the emotional status and
psychophysiological characteristics of search and rescue service employees: Master’s thesis in
the field of study. Psychology of Safety and Health. 7(4). pp. 137–150. 
Selezneva E. I. , Voronova A. A. (2021). Eye-tracking as an alternative or additional lie
detection technology to the polygraph. Perspectives: collection of scientific articles
undergraduates and graduate students. 10. Scientific editor Z.Kh. Saralieva ., N. Novgorod , pp.
154–159. 
Shlenkov A. V. (2005). Psychological control and correction of negative mental states among
employees of the state fire service of the ministry of emergency situations of Russia. Bulletin of
Psychotherapy. 13. pp. 76–87. 
Sobchik L. N. (2002). Standardized multifactorial method for studying personality SMIL. St.
Petersburg: Speech. 
Tikhomirova O. V. (2008). Individual-psychological features of the personality in the professional
activity of employees of the ministry of emergency situations (problem setting. Society and Law.
1(19). pp. 286–289. 
Vasilchenko N. V. , Turova N. N. , Stabrovskaya E. I. (2020). Study of the influence of individual
psychological peculiarities on the safe behavior of employees of EMERCOM of Russia.
Scientific and Analytical Journal “Bulletin of St. Petersburg University of the State Fire Service
of the Ministry of Emergency Situations of Russia”. 4. 
Vinogradov M. V. , Kasperovich Y. G. , Karavaev A. F. (2018). Improving psychophysiological
methods for assessing the reliability of information reported by a person. Psychopedagogy in
Law Enforcement Agencies. 4(75). pp. 96–102. 
Vodopyanova N. E. (2009). Psychodiagnostics of stress. St. Petersburg: Peter. p. 336. 
Vrana S. R. , Spence E. L. , Lang P. J. (1988). The startle probe response: A new measure of
emotion? Journal of Abnormal Psychology. 97(4). pp. 487–491. 
Wegner D. V. , Akimenko G. V. (2021). Stress resistance as a factor in the development of a
positive attitude towards learning activities among students. Diary of science. 1 (49). Chief
editor: Mukhin M.N. , Perm., pp. 17–28. 
Yuzhakov M. M. , Avdeeva D. K. , Nguyen D. K. (2015). A review of methods and systems for
studying human emotional stress. Modern Problems of Science and Education. 2(2). p. 134. 
Zhbankova O. V. , Gusev V. B. (2018). Application of eye-tracking in the practice of professional
selection of personnel. Experimental Psychology. 11(1). pp. 156–165. 

 
Ergonomic Work from Home Recommendations Using TRIZ 
Crosbie T , Moore J. Work–Life Balance and Working from Home. Social Policy and Society.
2004;3(3):223–233. doi: 10.1017/S1474746404001733. 
Lund S , Madgavkar A , Manyika J , et al. The Future of Work After COVID-19 2021 [26 August
2022]. Available from: www.mckinsey.com/featured-insights/future-of-work/the-future-of-work-
after-covid-19 
Heidt L , Gauger F , Pfnür A. Work from Home Success: Agile Work Characteristics and the
Mediating Effect of Supportive HRM. Review of Managerial Science. 2022. doi:
10.1007/s11846-022-00545-5. 
Kawaguchi D , Motegi H. Who Can Work from Home? The Roles of Job Tasks and HRM
Practices. Journal of the Japanese and International Economies. 2021;62:101162. doi:
10.1016/j.jjie.2021.101162.



Peters P , Poutsma E , Van der Heijden B.I.J.M. , et al. Enjoying New Ways to Work: An HRM-
Process Approach to Study Flow. Human Resource Management 2014;53(2):271–290. doi:
10.1002/hrm.21588. 
OSHA . Act 514: Occupational Safety and Health Act 1994 [26 August 2022]. Available from:
www.dosh.gov.my/index.php/legislation/acts-legislation/23-02-occupational-safety-and-health-
act-1994-act-514/file. 
Chen W-S . A TRIZ Approach to Human Resource Management. International Journal of
Systematic Innovation. 2015;3(3):13–25. 
Hsu H-T , Tsai B-S , Chen K-T . A TRIZ Approach to Business Management Formulation—A
Case of HRMS Industry. International MultiConference of Engineers and Computer Scientists,
Hong Kong; 13–15 March 2013. 
Altshuller G. The Innovation Algorithm: TRIZ, Systematic Innovation and Technical Creativity.
Worcester, MA: Technical Innovation Center; 1999. 1st ed. 
Yeoh TS . TRIZ: Systematic Innovation in Business and Management. Selangor, Malaysia:
Firstfruits Publishing; 2014. 1st ed. 
Dempsey PG . Effectiveness of Ergonomics Interventions to Prevent Musculoskeletal Disorders:
Beware of What You Ask. International Journal of Industrial Ergonomics. 2007;37(2):169–173.
doi: 10.1016/j.ergon.2006.10.009. 
Bick A , Blandin A , Mertens K. Work from Home After the COVID-19 Outbreak. Dallas, TX:
Federal Reserve Bank of Dallas; 2020. 1st ed. 
Carlson DS , Grzywacz JG , Zivnuska S. Is Work—Family Balance More Than Conflict and
Enrichment? Human Relations. 2009;62(10):1459–1486. doi: 10.1177/0018726709336500. 
Halpern DF . Psychology at the Intersection of Work and Family: Recommendations for
Employers, Working Families, and Policymakers. American Psychologist. 2005;60(5):397–409.
doi: 10.1037/0003-066x.60.5.397. 
Gorgenyi-Hegyes E , Nathan RJ , Fekete-Farkas M. Workplace Health Promotion, Employee
Wellbeing and Loyalty During Covid-19 Pandemic—Large Scale Empirical Evidence from
Hungary. Economies. 2021;9(2):55. PubMed PMID. doi:10.3390/economies9020055. 
Apollo Technical . Surprising Working from Home Productivity Statistics [26 August 2022].
Available from: www.apollotechnical.com/working-from-home-productivity-statistics/ 
Adisa TA , Antonacopoulou E , Beauregard TA , et al. Exploring the Impact of COVID-19 on
Employees’ Boundary Management and Work–Life Balance. British Journal of Management.
2022. doi: 10.1111/1467-8551.12643. 
Dockery AM , Bawa S. Is Working from Home Good Work or Bad Work? Evidence from
Australian Employees. Australian Journal of Labour Economics. 2014;17(2):163–190. 
Bernama . Ugly Side Unfolding About Working from Home 2021 [26 August 2022]. Available
from: www.nst.com.my/news/nation/2021/06/698384/ugly-side-unfolding-about-working-home. 
Olson-Buchanan JB , Boswell WR . Blurring Boundaries: Correlates of Integration and
Segmentation Between Work and Nonwork. Journal of Vocational Behavior.
2006;68(3):432–445. doi: 10.1016/j.jvb.2005.10.006. 
Waizenegger L , McKenna B , Cai W , et al. An Affordance Perspective of Team Collaboration
and Enforced Working from Home During COVID-19. European Journal of Information Systems.
2020;29(4):429–442. doi: 10.1080/0960085X.2020.1800417. 
Pluut H , Wonders J. Not Able to Lead a Healthy Life When You Need It the Most: Dual Role of
Lifestyle Behaviors in the Association of Blurred Work-Life Boundaries with Well-Being.
Frontiers in Psychology. 2020;11 [Original Research]. doi: 10.3389/fpsyg.2020.607294. English. 
Maurer R. Remote Employees Are Working Longer Than Before 2020 [26 August 2022].
Available from: www.shrm.org/hr-today/news/hr-news/pages/remote-employees-are-working-
longer-than-before.aspx. 
Bergefurt L , Appel-Meulenbroek R , Maris C , et al. The Influence of Distractions of the Home-
Work Environment on Mental Health During the COVID-19 Pandemic. Ergonomics. 2022:1–18.
doi: 10.1080/00140139.2022.2053590. 
Galanti T , Guidetti G , Mazzei E , et al. Work from Home During the COVID-19 Outbreak: The
Impact on Employees’ Remote Work Productivity, Engagement, and Stress. Journal of
Occupational and Environmental Medicine. 2021;63(7). 
Leroy S , Schmidt AM , Madjar N. Working from Home During COVID-19: A Study of the
Interruption Landscape. Journal of Applied Psychology. 2021;106(10):1448–1465. doi:
10.1037/apl0000972.



Mustajab D , Bauw A , Rasyid A , et al. Working from Home Phenomenon as an Effort to
Prevent COVID-19 Attacks and Its Impacts on Work Productivity. TIJAB (The International
Journal of Applied Business). 2020;4(1):13–21. doi: 10.20473/tijab.V4.I1.2020.13-21. 
Suarlan S. Teleworking for Indonesian Civil Servants: Problems and Actors. BISNIS &
BIROKRASI: Jurnal Ilmu Administrasi dan Organisasi. 2017;24(2):100–109. 
Miller C , Rodeghero P , Storey MA , et al., editors. “How Was Your Weekend?” Software
Development Teams Working from Home During COVID-19. 2021 IEEE/ACM 43rd International
Conference on Software Engineering (ICSE). 2021:624–636. 
Teodorovicz T , Sadun R , Kun AL , et al. How Does Working from Home During COVID-19
Affect What Managers Do? Evidence from Time-Use Studies. Human–Computer Interaction.
2021:1–26. doi: 10.1080/07370024.2021.1987908. 
Kramer A , Kramer KZ . The Potential Impact of the Covid-19 Pandemic on Occupational
Status, Work from Home, and Occupational Mobility. Journal of Vocational Behavior.
2020;119:103442. doi: 10.1016/j.jvb.2020.103442. PubMed PMID: 32390661; PubMed Central
PMCID: PMCPMC7205621. English. 
Hofstede G. Dimensionalizing Cultures: The Hofstede Model in Context. Online Readings in
Psychology and Culture. 2011;2(1):8. 
Himawan KK , Helmi J , Fanggidae JP . The Sociocultural Barriers of Work-from-Home
Arrangement Due to COVID-19 Pandemic in Asia: Implications and Future Implementation.
Knowledge and Process Management. 2022;29(2):185–193. doi: 10.1002/kpm.1708. 
Xiao Y , Becerik-Gerber B , Lucas G , et al. Impacts of Working from Home During COVID-19
Pandemic on Physical and Mental Well-Being of Office Workstation Users. Journal of
Occupational and Environmental Medicine. 2021;63(3). 
Lebow JL . The Challenges of COVID-19 for Divorcing and Post-Divorce Families. Family
Process. 2020;59(3):967–973. doi: 10.1111/famp.12574. PubMed PMID: 32594521; PubMed
Central PMCID: PMCPMC7361269. English. 
de Klerk JJ , Joubert M , Mosca HF . Is Working from Home the New Workplace Panacea?
Lessons from the COVID-19 Pandemic for the Future World of Work. SA Journal of Industrial
Psychology. 2021;47. doi: 10.4102/sajip.v47i0.1883. 
Ekpanyaskul C , Padungtod C. Occupational Health Problems and Lifestyle Changes Among
Novice Working-from-Home Workers Amid the COVID-19 Pandemic. Safety and Health at
Work. 2021;12(3):384–389. doi: 10.1016/j.shaw.2021.01.010. 
Guler MA , Guler K , Guneser Gulec M , et al. Working from Home During a Pandemic:
Investigation of the Impact of COVID-19 on Employee Health and Productivity. Journal of
Occupational and Environmental Medicine. 2021;63(9):731–741. 
Yeow J , Ng P , Lim W. Workplace Ergonomics Problems and Solutions: Working from Home
[version 1; peer review: 1 approved with reservations]. F1000Research. 2021;10(1025). doi:
10.12688/f1000research.73069.1. 
Li X-N , Rong B-G , Kraslawski A. Synthesis of Reactor/Separator Networks by the Conflict-
Based Analysis Approach. In: Grievink J , van Schijndel J , editors. Computer Aided Chemical
Engineering. Amsterdam: Elsevier; 2002. Vol. 10. pp. 241–246. 
Savransky SD . Engineering of Creativity: Introduction to TRIZ Methodology of Inventive
Problem Solving. Boca Raton, FL: CRC Press; 2000. 1st ed. 
Yeoh TS , Yeoh TJ , Song CL . TRIZ: Systematic Innovation in Manufacturing. Selangor,
Malaysia: Firstfruits Publishing; 2015. 1st ed. 
Childs PRN . 3—Ideation. In: Childs PRN , editor. Mechanical Design Engineering Handbook.
Oxford: Butterworth-Heinemann; 2019. 2nd ed. pp. 75–144. 
Moehrle MG . What Is TRIZ? From Conceptual Basics to a Framework for Research. Creativity
and Innovation Management. 2005;14(1):3–13. doi: 10.1111/j.1476-8691.2005.00320.x. 
Michailidis M , Georgiou Y. Employee Occupational Stress in Banking. Work. 2005;24:123–137. 
Kathina C , Bula H. Effects of Recognition and Job Promotion on Employee Performance of
Commercial Banks in Kenya. European Journal of Business and Management.
2021;13(8):47–53. 
Merino MD , Privado J. Does Employee Recognition Affect Positive Psychological Functioning
and Well-Being? The Spanish Journal of Psychology. 2015;18:E64. doi: 10.1017/sjp.2015.67. 
Hosseinabadi R , Karampourian A , Beiranvand S , et al. The Effect of Quality Circles on Job
Satisfaction and Quality of Work-Life of Staff in Emergency Medical Services. International
Emergency Nursing. 2013 Oct;21(4):264–270. doi: 10.1016/j.ienj.2012.10.002. PubMed PMID:



23266112. English. 
Samarajeewa CT , Rajaratnam D , Disaratna PAPVDS , et al. Quality Circles: An Approach to
Determine the Job Satisfaction of Construction Employees. International Journal of Construction
Education and Research. 2021:1–16. doi: 10.1080/15578771.2021.1950243. 
Tamunomiebi MD , Okpara EN . Quality Circles and Intra-Organisational Group Cohesiveness.
Kuwait Chapter of the Arabian Journal of Business and Management Review. 2020;9(1):40–45. 
Peters DPC , Yao J , Huenneke LF , et al. A Framework and Methods for Simplifying Complex
Landscapes to Reduce Uncertainty in Predictions. In: Wu J , Jones KB , Li H , et al., editors.
Scaling and Uncertainty Analysis in Ecology. Dordrecht: Springer Netherlands; 2006. pp.
131–146. 
Worren N. Organization Design: Simplifying Complex Systems. London: Routledge; 2018. 2nd
ed. 
Casad S. Implications of Job Rotation Literature for Performance Improvement Practitioners.
Performance Improvement Quarterly. 2012;25(2):27–41. doi: 10.1002/piq.21118. 
Alfuqaha OA , Al-Hairy SS , Al-Hemsi HA , et al. Job Rotation Approach in Nursing Profession.
Scandinavian Journal of Caring Sciences. 2021;35(2):659–667. doi: 10.1111/scs.12947. 
Ho W-H , Chang CS , Shih Y-L , et al. Effects of Job Rotation and Role Stress Among Nurses
on Job Satisfaction and Organizational Commitment. BMC Health Services Research.
2009;9(1):8. doi: 10.1186/1472-6963-9-8. 
Mossa G , Boenzi F , Digiesi S , et al. Productivity and Ergonomic Risk in Human Based
Production Systems: A Job-Rotation Scheduling Model. International Journal of Production
Economics. 2016;171:471–477. doi: 10.1016/j.ijpe.2015.06.017. 
Hoegl M. Smaller Teams–Better Teamwork: How to Keep Project Teams Small. Business
Horizons. 2005;48(3):209–214. doi: 10.1016/j.bushor.2004.10.013. 
Ramage M , Shipp K. Systems Thinkers. London: Springer; 2009. 1st ed. 
Durski KN , Naidoo D , Singaravelu S , et al. Systems Thinking for Health Emergencies: Use of
Process Mapping During Outbreak Response. BMJ Global Health. 2020;5(10):e003901. doi:
10.1136/bmjgh-2020-003901. 

 
Impact of Strategic Orientation and Supply Chain Integration on Firm's
Innovation Performance 
Ardito, L. , Messeni Petruzzelli, A. , Dezi, L. , & Castellano, S. (2018). The influence of inbound
open innovation on ambidexterity performance: Does it pay to source knowledge from supply
chain stakeholders? Journal of Business Research, 1, April.
https://doi.org/10.1016/j.jbusres.2018.12.043 
Baker, W. E. , & Sinkula, J. M. (2009). The complementary effects of market orientation and
entrepreneurial orientation on profitability in small businesses. Journal of small business
management, 47(4), 443-464. 
Baker, W. E. , & Sinkula, J. M. (1999). The synergistic effect of market orientation and learning
orientation on organizational performance. Academy of Marketing Science: Journal, 27(4),
411–427. https://doi.org/10.1177/0092070399274002 
Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of
Management, 17(1), 99–120. https://doi.org/10.1177/014920639101700108 
Baum, J.A. , Calabrese, T. and Silverman, B.S. (2000), “Don’t go it alone: alliance network
composition and startups’ performance in Canadian biotechnology”, Strategic Management
Journal, Vol. 21 No. 3, pp. 267-294. 
Boso, N. , Cadogan, J. W. , & Story, V. M. (2012). Complementary effect of entrepreneurial and
market orientations on export new product success under differing levels of competitive intensity
and financial capital. International Business Review, 21(4), 667–681.
https://doi.org/10.1016/j.ibusrev.2011.07.009 
Braunscheidel, M. J. , & Suresh, N. C. (2009). The organizational antecedents of a firm’s supply
chain agility for risk mitigation and response. Journal of Operations Management, 27(2),
119–140. https://doi.org/10.1016/j.jom.2008.09.006 
Cheng, J. H. (2011). Inter-organizational relationships and knowledge sharing in green supply
chains-moderating by relational benefits and guanxi. Transportation Research Part E: Logistics



and Transportation Review, 47(6), 837–849. https://doi.org/10.1016/j.tre.2010.12.008 
Covin, J. G. , & Miller, D. (2014). International entrepreneurial orientation: Conceptual
considerations, research themes, measurement issues, and future research directions.
Entrepreneurship: Theory and Practice, 38(1), 11–44. https://doi.org/10.1111/etap.12027 
Covin, J. G. , & Slevin, D. P. (1989). Strategic management of small firms in hostile and benign
environments. Strategic Management Journal, 10(1), 75–87. 
Day, M. , & Lichtenstein, S. (2007). Strategic supply management: The relationship between
supply management practices, strategic orientation and their impact on organisational
performance. Journal of Purchasing and Supply Management, 12(6 spec. iss.), 313–321.
https://doi.org/10.1016/j.pursup.2007.01.005 
D’Angelo, A. and Presutti, M. (2018), “SMEs international growth: the moderating role
ofexperience on entrepreneurial and learning orientations”, InternationalBusiness Review. 
Deutscher, F. , Zapkau, F. B. , Schwens, C. , Baum, M. , & Kabst, R. (2016). Strategic
orientations and performance: A configurational perspective. Journal of Business Research,
69(2), 849–861. https://doi.org/10.1016/j.jbusres.2015.07.005 
Droge, C. , Vickery, S. K. , & Jacobs, M. A. (2018). Does supply chain integration mediate the
relationships between product/process strategy and service performance ? An empirical study.
International Journal of Production Economics, 137(2), 250–262.
https://doi.org/10.1016/j.ijpe.2012.02.005 
Ellegaard, C. (2008). Supply risk management in a small company perspective. Supply Chain
Management: An International Journal, 13(6), 425–434.
https://doi.org/10.1108/13598540810905688 
Ellinger, A. E. , Chen, H. , Tian, Y. , & Armstrong, C. (2015). Learning orientation, integration,
and supply chain risk management in Chinese manufacturing firms. International Journal of
Logistics Research and Applications, 18(6), 476–493.
https://doi.org/10.1080/13675567.2015.1005008 
Ennen, E. , & Richter, A. (2010). The whole is more than the sum of its parts — or is it? A
review of the empirical literature on complementarities in organizations. Journal of
Management, 36(1), 207–233. https://doi.org/10.1177/0149206309350083. 
Faems, D. , Van Looy, B. , & Debackere, K. (2005). The role of inter-organizational
collaboration within innovation strategies: Towards a portfolio approach. DTEW Research
Report 0354, 1–33. Retrieved from
https://lirias.kuleuven.be/bitstream/123456789/118280/1/OR_0354.pdf 
Fernhaber, S. A. , & Patel, P. C. (2012). How do young firms manage product portfolio
complexity? The role of absorptive capacity and ambidexterity. Strategic Management Journal,
33(13), 1516–1539. https://doi.org/10.1002/smj.1994 
Floyd, S. W. , & Lane, P. J. (2010). Strategizing throughout the organization: Managing role
conflict in strategic renewal. Academy of Management Review, 25(1), 154–177.
https://doi.org/10.1057/9780230305335 
Fornell, C. & Larcker, D. (1981). Evaluating structural equation models with unobservable
variables and measurement error. Journal of Marketing Research, 18(1), 39–50. 
Griffin, A. and Hauser, J.R. (1996), “Integrating R&D and marketing: a review and analysis of
the literature”, Journal of Product Innovation Management: An International Publication ofthe
Product Development&Management Association, Vol. 13 No. 3, pp. 191-215. 
Grant, R. (1996). Toward a knoweldge-based theory of the firm. Strategic Management Journal,
17(S2), 109–122. https://doi.org/10.1002/smj.4250171110 
Grawe, S. J. , Chen, H. , & Daugherty, P. J. (2009). The relationship between strategic
orientation, service innovation, and performance. International Journal of Physical Distribution
and Logistics Management, 39(4), 282–300. https://doi.org/10.1108/09600030910962249 
Gupta, V. K. , Atav, G. , & Dutta, D. K. (2017). Market orientation research: A qualitative
synthesis and future research agenda. Review of Managerial Science, 13(4), 649–670.
https://doi.org/10.1007/s11846-017-0262-z 
Jansen, J. J. P. , Van den Bosch, F. A. , & Volberda, H. W. (2005). Managing potential and
realised absorptive capacity: How do organizational antecedents matter? Academy of
Management Journal, 48, 999–1015. 
Jin, X. , Wang, J. , Chen, S. and Wang, T. (2015), “A study of the relationship between the
knowledge base and the innovation performance under the organizational slack regulating”,
Management Decision, Vol. 53 No. 10, pp. 2202-2225.



Hair, J. , Black, W. , Babin, B. , & Anderson, R. (2010). Multivariate data analysis. London:
Prentice Hall. 
Hair Jr, J. F. , Sarstedt, M. , Hopkins, L. , & Kuppelwieser, V. G. (2014). Partial least squares
structural equation modeling (PLS-SEM): An emerging tool in business research. European
business review. 
Hegazy, F. M. , & Ghorab, K. E. (2014). The influence of knowledge management on
organizational business processes’ and employees’ benefits. International Journal of Business
and Social Science, 5(1), 148–172. https://doi.org/10.5171/2015.928262 
Henseler, J. , Hubona, G. , & Ray, P. A. (2016). Using PLS path modeling in new technology
research: Updated guidelines. Industrial Management and Data Systems, 116(1), 2–20.
https://doi.org/10.1108/IMDS-09-2015-0382 
Ho, J. , Plewa, C. , & Lu, V. N. (2016). Examining strategic orientation complementarity using
multiple regression analysis and fuzzy set QCA. Journal of Business Research, 69(6),
2199–2205. https://doi.org/10.1016/j.jbusres.2015.12.030 
Huang, S.K. and Wang, Y.L. (2011), “Entrepreneurial orientation, learning orientation, and
innovation in small and medium enterprises”, Procedia Social and Behavioral Sciences, Vol. 24,
pp. 563-570 
Huber, G. P. (1991). Organizational learning: The contributing processes and the literatures.
Organization Science, 2(1), 88–115. https://doi.org/10.1287/orsc.2.1.88 
Hult, G. T. M. , & Ketchen, D. J. (2001). Does market orientation matter?: A test of the
relationship between positional advantage and performance. Strategic Management Journal,
22(9), 899–906. https://doi.org/10.1002/smj.197 
Keith, T. , & Stephen, A. (2006). The learning organisation: A meta-analysis of themes in
literature. The Learning Organization, 13(2), 123–139.
https://doi.org/10.1108/09696470610645467. 
Kohli, A. K. , & Jaworski, B. J. (1990). Market orientation: The construct, research propositions,
and managerial implications. Journal of Marketing, 54, 1–18, April. 
Kollmann, T. , & Stöckmann, C. (2012). Filling the entrepreneurial orientation-performance gap:
The mediating effects of exploratory and exploitative innovations. Entrepreneurship: Theory and
Practice, 38(5), 1001–1026. https://doi.org/10.1111/j.1540-6520.2012.00530.x 
Kristal, M. M. , Huang, X. , & Roth, A. V. (2010). The effect of an ambidextrous supply chain
strategy on combinative competitive capabilities and business performance. Journal of
Operations Management, 28(5), 415–429. https://doi.org/10.1016/j.jom.2009.12.002 
Kumar, V. , Jabarzadeh, Y. , Jeihouni, P. , & Garza-Reyes, J. A. (2020). Learning orientation
and innovation performance: The mediating role of operations strategy and supply chain
integration. Supply Chain Management, 4, 457–474, December. https://doi.org/10.1108/SCM-
05-2019-0209 
Li, S. , & Lin, B. (2006). Accessing information sharing and information quality in supply chain
management. Decision Support Systems, 42(3), 1641–1656.
https://doi.org/10.1016/j.dss.2006.02.011 
Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology, 22, 55.
https://doi.org/2731047 
Lonial, S. C. , & Carter, R. E. (2015). The impact of organizational orientations on medium and
small firm performance: A resource-based perspective. Journal of Small Business Management,
53(1), 94–113. https://doi.org/10.1111/jsbm.12054 
Lumpkin, G. T. , & Dess, G. G. (1996). Clarifying the entrepreneurial orientation construct and
linking it to performance. Academy of Management Journal, 21(1), 135–172. 
Mahmoud, M. A. , & Yusif, B. (2012). Market orientation, learning orientation, and the
performance of nonprofit organisations (NPOs). International Journal of Productivity and
Performance Management, 61(6), 624–652. https://doi.org/10.1108/17410401211249193 
Marsh, S. J. , & Stock, G. N. (2006). Creating dynamic capabilities: The role of intertemporal
integration, knowledge retention and interpretation. Journal of Product Innovation Management,
23, 422–436. 
Memon, S. B. , Qureshi, J. A. , & Jokhio, I. A. (2020). The role of organizational culture in
knowledge sharing and transfer in Pakistani banks: A qualitative study. Global Business and
Organizational Excellence, 39(3), 45–54. https://doi.org/10.1002/joe.21997 
Miles, M.P. , Arnold, D.R. , 1991. The relationship between marketing orientation and
entrepreneurial orientation. Entrep. Theory Pract. 15 (4), 49–66.



Miller, D. (2011). Miller (1983) revisited: A reflection on EO research and some suggestions for
the future. Entrepreneurship: Theory and Practice, 35(5), 873–894.
https://doi.org/10.1111/j.1540-6520.2011.00457.x 
Munir, M. , Sadiq Jajja, M. S. , Chatha, K. A. , & Farooq, S. (2020). Supply chain risk
management and operational performance: The enabling role of supply chain integration.
International Journal of Production Economics, 1–62. https://doi.org/10.1016/j.ijpe.2020.107667 
Narver, J. C. , & Slater, S. F. (1990). The effect of a market orientation on business profitability.
Journal of Marketing, 4(54), 20–35. https://doi.org/10.1016/0737-6782(91)90038-z 
Noble, C. H. , Sinha, R. K. , & Kumar, A. (2002). Market orientation and alternative strategic
orientations: A longitudinal assessment of performance implications. Journal of Marketing,
66(4), 25–39. https://doi.org/10.1509/jmkg.66.4.25.18513 
Nonaka, I. (1991) ‘The knowledge-company’, Harvard Business Review, Vol. 69, No. 6,
pp.96–104. 
Nonaka, I. (1994) ‘A dynamic theory of organizational knowledge creation’, Organization
Science, Vol. 5, No. 1, pp.14–37 
Pehrsson, A. (2014). Firms’ customer responsiveness and performance: The moderating roles
of dyadic competition and firm’s age. Journal of Business & Industrial Marketing, 29(1), 34–44.
https://doi.org/10.1108/JBIM-01-2011-0004 
Prajogo, D. I. , & Ahmed, P. K. (2006). Relationships between innovation stimulus, innovation
capacity, and innovation performance. R&D Management, 36(5), 499-515. 
Prajogo, D. I. , & Sohal, A. S. (2006). The integration of TQM and technology/R&D management
in determining quality and innovation performance. Omega, 34(3), 296–312. 
Preacher, K. J. , & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior research methods, 40(3), 879-
891. 
Rogers, M. (2004), “Networks, firm size and innovation”, SmallBusiness Economics, Vol. 22 No.
2, pp. 141-153 
Rauch Wiklund, J. , Lumpkin, G. T. , & Frese, M. A. (2002). Entrepreneurial orientation and
business performance: An assessment of past research and suggestions for the future.
Entrepreneurship Theory and Practice, 33(3), 761–767.
https://doi.org/10.1017/CBO9781107415324.004 
Sahi, G. K. , Gupta, M. C. , & Cheng, T. C. E. (2020). The effects of strategic orientation on
operational ambidexterity: A study of Indian SMEs in the industry 4.0 era. International Journal
of Production Economics, 220, 107395, August. https://doi.org/10.1016/j.ijpe.2019.05.014 
Scala, B. , & Lindsay, C. F. (2021). Supply chain resilience during pandemic disruption:
Evidence from healthcare. Supply Chain Management, 26(6), 672–688.
https://doi.org/10.1108/SCM-09-2020-0434 
Sinkula, J. M. , Baker, W. E. , & Noordewier, T. (1997). A framework for market-based
organizational learning: Linking values, knowledge, and behavior. Journal of the Academy of
Marketing Science, 25(4), 305–318. https://doi.org/10.1177/0092070397254003 
Smith, K.G. , Collins, C.J. , Clark, K.D. , 2005. Existing knowledge, knowledge creation
capability, and the rate of new-product introduction in high-technology firms. Acad. Manag. J.
48, 346–357. 
Soto-Acosta, P. , Popa, S. , & Martinez-Conesa, I. (2018). Information technology, knowledge
management and environmental dynamism as drivers of innovation ambidexterity: A study in
SMEs. Journal of Knowledge Management. https://doi.org/10.1108/JKM-10-2017-0448 
Spekman, R. , Spear, J. , & Kamauff, J. (2002). Supply chain competency: Learning as a key
component. SSRN Electronic Journal, 7, 41–55. https://doi.org/10.2139/ssrn.282519 
Tanriverdi, H. , & Venkatraman, N. (2005). Knowledge relatedness and the performance of
multibusiness firms. Strategic Management Journal, 26(2), 97–119.
https://doi.org/10.1002/smj.435. 
Teece, D. J. (2007). Explicating dynamic capabilities: The nature and microfoundations of
(sustainable) enterprise performance. Strategic Management Journal, 28(13), 1319–1350.
https://doi.org/10.1002/smj.640. 
Todorova, G. , & Durisin, B. (2007). Absorptive capacity: Valuing a reconceptualisation.
Academy of Management Review, 32, 774–786. 
Wales, W. , Beliaeva, T. , Shirokova, G. , Stettler, T. R. , & Gupta, V. K. (2020). Orienting
toward sales growth? Decomposing the variance attributed to three fundamental organizational



strategic orientations. Journal of Business Research, 109, 498–510.
https://doi.org/10.1016/j.jbusres.2018.12.019 
Wiengarten, F. , Humphreys, P. , Gimenez, C. , & McIvor, R. (2016). Risk, risk management
practices, and the success of supply chain integration. International Journal of Production
Economics, 171, 361–370. https://doi.org/10.1016/j.ijpe.2015.03.020 
Wowak, K. D. , Craighead, C. W. , Ketchen, D. J. , & Hult, G. T. M. (2013). Supply chain
knowledge and performance: A meta-analysis. Decision Sciences, 44(5), 843–875.
https://doi.org/10.1111/deci.12039 
Xian, K. J. , Sambasivan, M. , & Abdullah, A. R. (2018). Impact of market orientation, learning
orientation, and supply chain integration on product innovation. International Journal of
Integrated Supply Management, 12(1–2), 69–89. https://doi.org/10.1504/IJISM.2018.095681 
Zainol, M. A. , Abas, Z. , & Ariffin, A. S. (2016). Supply chain integration and technological
innovation for business performance of aquaculture contract farming in Malaysia: A conceptual
overview. International Journal of Supply Chain Management, 5(3), 86–90. 
Zhao, L. , Huo, B. , Sun, L. , & Zhao, X. (2013). The impact of supply chain risk on supply chain
integration and company performance: A global investigation. Supply Chain Management: An
International Journal, 18(2), 115–131. https://doi.org/10.1108/13598541311318773 

 
The South African Automotive Industry's Competitiveness and Supply
Chain Integration Challenges 
Arnold, J. T. , & Chapman, S. N. (2004). Introduction to Materials Management (5th edition).
Chapel Hill: North Carolina State University, Pearson. 
Bennett, D. , & O’Kane, J. (2006). Achieving business excellence through synchronous supply
in the automotive sector. Benchmarking: An International Journal, 13(1–2), 12–22. 
Caddy, I. N. , & Helou, M. M. (2007). Supply chains and their management: Application of
general systems theory. Journal of Retailing and Consumer Services, 14(15), 319–327. 
Choi, T. , & Krause, D. (2006). The supply base and its complexity: Implications for transaction
costs, risks, responsiveness, and innovation. Journal of Operations Management, 24, 637–652.
https://doi.org/10.1016/j.jom.2005.07.002. 
Council of Supply Chain Management Professional . (2018). Retrieved March 1, 2022, from:
https://www.supplychainquarterly.com/articles/1665-the-evolution-of-cscmp. 
Duarte, S. , & Machado, V.C. (2011). Manufacturing paradigms in supply chain management.
International Journal of Management Science and Engineering, 6(5), 328–342. 
Fawcett, S. E. , Ellram, L. M. , & Ogden, J. A. (2007). Supply Chain Management: From Vision
to Implementation. Upper Saddle River, NJ: Prentice Hall. 
Gansler, C. , Luby, R. E. Jr ., & Kornberg, B. (2004). Supply chain management in government
and business. In Gansler, J. & Luby, J. R. (eds) Transforming Government. Bethesda, MD: IBM
Centre for the Business for Government Series. 
Hugo, W. M. J. , Badenhorst-Weiss, J. A. , & Van Biljon, E. H. B. (2004). Supply Chain
Management: Logistics in Perspective. Pretoria: Van Schaik. 
Humphreys, P. K. , Huang, G. , Cadden, T. , & McIvor, R. (2007). Integrating design metrics
within the early supplier selection process. Journal of Purchasing & Supply Management, 13,
42–52. 
Humphrey, J. , & Salerno, M. S. (2000). Globalisation and assembler-supplier relations: Brazil
and India. In Global Strategies and Local Realities (pp. 149–175). London: Palgrave Macmillan. 
Humphrey, J. , & Schmitz, H. (2000). Governance and Upgrading: Linking Industrial Cluster and
Global Value Chain Research (Vol. 120, pp. 139–170). Brighton: Institute of Development
Studies University of Sussex. 
Ikome, J. , Ayodeji, S. P. , & Kanakana, G. (2015). The Effects of Disruption on Different Types
of Tile Manufacturing Industry-Layouts: An Empirical Investigation on Tile Manufacturing
Industry. 2015 Portland International Conference on Management of Engineering and
Technology (PICMET), Portland, pp. 1929–1936. 
Ikome, J. M. , & Kanakana, G. M. (2018). A literature review of South African automotive
industry global competitiveness. Portland International Conference on Management of
Engineering and Technology (PICMET), Portland, 1–4. doi: 10.23919/PICMET.2018.8481934.



Ikome, J. M. , & Laseinde, O. T. (2020). The global constrains of South African automotive
industry and a way forward. In Markopoulos, E. , Goonetilleke, R. , Ho, A. , & Luximon, Y. (eds)
Advances in Creativity, Innovation, Entrepreneurship and Communication of Design. AHFE
2020: Advances in Intelligent Systems and Computing (vol. 1218). Cham: Springer.
https://doi.org/10.1007/978-3-030-51626-0_27. 
Ikome, J. M. , Laseinde, T. , & Katumba, M. G. (2021). An empirical review and implication of
globalization to the South African automotive industry. In International Conference on Applied
Human Factors and Ergonomics (pp. 263–270). Cham: Springer, July. 
Ikome, J. M. , Laseinde, O. T. , & Katumba, M. G. K. (2022). The future of the automotive
manufacturing industry in developing nations: A case study of its sustainability based on South
Africa’s paradigm. Procedia Computer Science, 200, 1165–1173. 
Kaplinsky, R. , Morris, M. , & Readman, J. (2012). Understanding upgrading using value. Chain
Analysis, 3. 
Khayundi, F. (2011). Existing records and archival programs to the job market. Journal of the
South African Society of Archivists, 44, 62–73. 
Leenders, M. R. , & Fearon, H. E. (2004). Purchasing and Supply Chain Management (11th
edition). Chicago: Irwin. 
Leenders, M. R. , & Fearon, H. E. (2012). Purchasing and Supply Chain Management (13th
edition). Chicago: Irwin. 
Lockström, M. , Schadel, J. , Harrison, N. , & Moser, R. (2009). Status Quo of Supplier
Integration in the Chinese Automotive Industry: A Descriptive Analysis. Proceedings of 18th
IPSERA Conference, 5–8 April, Wiesbaden, Germany, 1315–1327. 
Lysons, K. , & Gillingham, M. (2003). Purchasing & Supply Chain Management (6th edition).
Harlow: Prentice Hall. 
Morrison, A. , Pietrobelli, C. , & Rabellotti, R. (2008). Global value chains and technological
capabilities: A framework to study industrial innovation in developing countries. Oxford
Development Studies, 36(1), 39–58. 
Naude, M. J. , & Badenhorst-Weiss, J. A. (2011a). Supplier–customer relationships:
Weaknesses in South African automotive supply chains. Journal of Transport and Supply Chain
Management, 6(1), a33. https://doi.org/10.4102/jtscm.v6i1.33. 
Naude, M. J. , & Badenhorst-Weiss, J. A. (2011b). Supply chain management problems at
South African automotive component manufacturers. Southern African Business Review, 15(1). 
Pires, S. , & Cardoza, G. (2007). A study of new supply chain management practices in the
Brazilian and Spanish auto industries. International Journal of Automotive Technology and
Management, 7(1), 72–87. 
Sturgeon, T. , & Van Biesebroeck, J. (2012). Related information globalisation of the automotive
industry: Main features and trends. International Journal of Technological Learning, Innovation
and Development, 4. 
Swink, M. , Melnyk, S. A. , Cooper, M. B. , & Hartley, J. L. (2011). Managing Operations across
the Supply Chain. New York: McGraw-Hill. 
Trade and Investment South Africa (TISA) and the Motor Industry Development Council (MIDC)
, (2003). Current Developments in the Automotive Industry, 2003, Department of Trade and
Industry, 7th report, Pretoria. 
UNCTAD, United Nation . (2010). Conference on Trade and Annual Development Report.
Retrieved March 1, 2022, from: https://unctad.org/en/docs/tdr2010_en.pdf. 
Updike, K. (2012). Supply Chain Constraints Present a Three-Part Challenge to Automotive
Suppliers. www.industryweek.com/supply-chain/supply-chain-constraints-present-three-
partchallenge-automotive-suppliers. 
Wang, Z. , Zhang, R. , & Liu, B. (2021). Rebate strategy selection and channel coordination of
competing two-echelon supply chains. Complexity, 1–20. 

 



Assembly Line Optimization Applying a Construction Algorithm 
Alfano, D.L. (1986) Turbocharger applications. SAE Technical Papers. doi:10.4271/862051. 
Ali Naqvi, S.A. et al. (2016) ‘Productivity improvement of a manufacturing facility using
systematic layout planning’, Cogent Engineering, 3(1). doi:10.1080/23311916.2016.1207296. 
Archibald, L.M. (2017) ‘SLP-educator classroom collaboration: A review to inform reason-based
practice’, Autism & Developmental Language Impairments, 2. doi:10.1177/2396941516680369. 
Benitez, G.B. , Da Silveira, G.J.C. and Fogliatto, F.S. (2019) ‘Layout planning in healthcare
facilities: A systematic review’, Health Environments Research and Design Journal, 12(3), pp.
31–44. doi:10.1177/1937586719855336. 
Heuer, T. et al. (2008) ‘An analytical approach to support high cycle fatigue validation for
turbocharger turbine stages’, Proceedings of the ASME Turbo Expo, 1, pp. 723–732.
doi:10.1115/GT2008-50764. 
Khariwal, S. , Kumar, P. and Bhandari, M. (2020) ‘Layout improvement of railway workshop
using systematic layout planning (SLP)-A case study’, Materials Today: Proceedings, 44, pp.
4065–4071. doi:10.1016/j.matpr.2020.10.444. 
Lee, R.C. and Moore, J.M. (1967) ‘CORELAP—computerized relationship layout planning’, The
Journal of Industrial Engineering, 18(3), pp. 195–200. 
Lee, W. et al. (2017) ‘Overview of electric turbocharger and supercharger for downsized internal
combustion engines’, IEEE Transactions on Transportation Electrification, 3(1), pp. 36–47.
doi:10.1109/TTE.2016.2620172. 
Lozada-Cepeda, J.A. , Lara-Calle, R. and Buele, J. (2021) ‘Maintenance plan based on TPM for
turbine recovery machinery’, Journal of Physics: Conference Series, 1878(1). doi:10.1088/1742-
6596/1878/1/012034. 
Muther, R. (1973) Systematic layout planning. Cahners Books. 
Ono, Y. and Ito, Y. (2021) ‘Development of new generation MET turbocharger’, 14th
Proceedings of the International Conference on Turbochargers and Turbocharging, pp.
242–251. 
Palacios Acero, L.C. (2016) Ingeniería de Métodos Movimientos y Tiempos. Ecoe Ediciones. 
Sivagnanasundaram, S. , Spence, S. and Early, J. (2013) ‘Map width enhancement technique
for a turbocharger compressor’, Journal of Turbomachinery, 136(6). doi:10.1115/1.4007895. 
Zhou, K. et al. (2010) ‘Study on workshop layout of a motorcycle company based on systematic
layout planning (SLP)’, International Conference on Image Processing and Pattern Recognition
in Industrial Engineering, 7820, p. 78203R. doi:10.1117/12.867211. 
Zhu, Y. and Wang, F. (2009) ‘Study on the general plane of log yards based on systematic
layout planning’, 2009 International Conference on Information Management, Innovation
Management and Industrial Engineering, ICIII 2009, 3, pp. 92–95. doi:10.1109/ICIII.2009.332. 

 
The Competitive and Productivity Challenges in Developing Nations 
National Association of Automotive Component and Allied Manufacturers (NAACAM) . (2018).
NAACAM Directory 2018. Gauteng: NAACAM. 
NAAMSA . (2017). NAAMSA Annual Report 2007. Pretoria: National Association of Automobile
Manufacturers of South Africa [Online]. Available at: http://naamsa.co.za/papers/ (Accessed: 18
May 2021). 
Naude, M. J. , & Badenhorst-Weiss, J. A. (2012). Supplier-customer relationships: Weaknesses
in South African automotive supply chains. Journal of Transport and Supply Chain
Management, 6(1), 91–106. 
Humphrey, J. , & Schmitz, H. (2016). Governance and Upgrading: Linking Industrial Cluster and
Global Value Chain Research. Brighton: Institute of Development Studies. 
Altenburg, T. (2006). Governance patterns in value chains and their development impact. The
European Journal of Development Research, 18(4), 498–521. 
Luo, J. (2015). The Growth of Independent Chinese Automotive Companies. Working Paper.
Cambridge, MA: MIT International Motor Vehicle Program. 
Ferdowsi, M. A. (2010). UNCTAD–United Nations conference on trade and development. In A
Concise Encyclopedia of the United Nations (pp. 698–705). Leiden: Brill.



Metu, A. G. , Madichie, C. V. , Kalu, C. U. , & Nzeribe, G. E. (2020). The fourth industrial
revolution and employment in Sub-Saharan Africa: The role of education. Journal of African
Development, 21(1), 116–137. 
Ikome, J. M. , Laseinde, O. T. , & Kanakana Katumba, M. G. (2021). An Empirical Review and
Implication of Globalization to the South African Automotive Industry. 12th International
Conference on Applied Human Factors and Ergonomics and the Affiliated Conferences, San
Francisco. 
Radziwill, N. M. (Reviewed). (2018). The fourth industrial revolution. Quality Management
Journal, 25(2), 108–109. doi: 10.1080/10686967.2018. 
Ikome, J. M. , & Kanakana, G. M. (2018). A Literature Review of South African Automotive
Industry Global Competitiveness. 2018 Portland International Conference on Management of
Engineering and Technology (PICMET), Honolulu, 1–4. 
Department of Trade and Industry (DTI) . (2012). Creation of Rebate Governing the Automotive
Production and Development Programme. Report No. 419. Pretoria: The International Trade
Administration of South Africa. 
Ikome, J. M. , & Laseinde, O. T. (2020). The Global Constraints of South African Automotive
Industry and a Way Forward. 11th International Conference on Applied Human Factors and
Ergonomic (AHFE), San Francisco. 
Mutsiya, M. , Steyn, J. , & Sommerville, J. (2008). Concurrent Engineering and the Automotive
Supplier Industry in South Africa. PICMET 2008 Proceedings, Cape Town, South Africa,
1265–1272. 
Sturgeon, T. , Memedovic, O. , Van Biesebroeck, J. , & Gereffi, G (2009). Globalisation of the
automotive industry: Main features and trends. International Journal Technological Learning,
Innovation and Development, 2(1), 7–24. 
Organisaion Internationale des Constructuers d’Automobiles (OICA) . (2018). Statistic.
International Organization of Automotive Manufacturer. https://www.oica.net/statistics/. 
Maxton, G. P. , & Wormald, J. (2004). Time for a Model Change: Re-Engineering the Global
Automotive Industry. Cambridge: Cambridge University Press, ISBN 0521837154,
9780521837156. 
Barnes, J. , & Morris, M. (2018). Staying alive in the global automotive industry: What can
developing economies learn from South Africa about linking into global automotive value
chains? European Journal of Development Research, 20(1), 31–55. 
Organisaion Internationale des Constructuers d’Automobiles (OICA) . 2017. Operation
Management, 11th edition. Statistic. International Organization of Automotive Manufacturer.
https://www.oica.net/statistics. 
Automotive Industry Export Council (AIEC) . (2016). Automotive Export Manual 2016—South
Africa Pretoria. www.aiec.co.za. 
National Association of Automotive Component and Allied Manufacturers (NAACAM) . (2012).
The Authority of the South African Automotive Components Industry. Sandton: NAACAM. 
Heizer, J. , & Render, B. (2014). Operations Management, eleventh edition. New York: Pearson
Education. 

 
Digital Twin, Servitization, Circular Economy, and Lean Manufacturing 
Abramovici, M. , Savarino, P. , Göbel, J. C. , Adwernat, S. , & Gebus, P. (2018).
Systematization of virtual product twin models in the context of smart product reconfiguration
during the product use phase. Procedia CIRP, 69, 734–739. 
Awan, U. , & Sroufe, R. (2022). Sustainability in the circular economy: Insights and dynamics of
designing circular business models. Applied Sciences, 12(3), 1521. 
Baines, T. S. , Lightfoot, H. W. , Benedettini, O. , & Kay, J. M. (2009). The servitization of
manufacturing: A review of literature and reflection on future challenges. Journal of
Manufacturing Technology Management, 20(5). 
Bertoni, M. , & Bertoni, A. (2022). Designing solutions with the product-service systems digital
twin: What is now and what is next?. Computers in Industry, 138, 103629. 
Bocken, N. M. , De Pauw, I. , Bakker, C. , & Van Der Grinten, B. (2016). Product design and
business model strategies for a circular economy. Journal of Industrial and Production



Engineering, 33(5), 308–320. 
Bonnard, R. , Hascoët, J. Y. , & Mognol, P. (2019). Data model for additive manufacturing digital
thread: State of the art and perspectives. International Journal of Computer Integrated
Manufacturing, 32(12), 1170–1191. 
Bressanelli, G. , Adrodegari, F. , Pigosso, D. C. , & Parida, V. (2022). Circular economy in the
digital age. Sustainability, 14(9), 5565. 
Cox III, J. F. , & Blackstone Jr, J. H. (1998). APICS Dictionary (9th edition). Falls Church. 
Dantas, T. E. , De-Souza, E. D. , Destro, I. R. , Hammes, G. , Rodriguez, C. M. T. , & Soares, S.
R. (2021). How the combination of circular economy and industry 4.0 can contribute towards
achieving the sustainable development goals. Sustainable Production and Consumption, 26,
213–227. 
Geissdoerfer, M. , Savaget, P. , Bocken, N. M. , & Hultink, E. J. (2017). The circular economy–a
new sustainability paradigm? Journal of Cleaner Production, 143, 757–768. 
Grieves, M. W. (2005). Product lifecycle management: The new paradigm for enterprises.
International Journal of Product Development, 2(1–2), 71–84. 
Grieves, M. W. , & Vickers, J. (2017). Digital twin: Mitigating unpredictable, undesirable
emergent behavior in complex systems. In Transdisciplinary perspectives on complex systems
(pp. 85–113). Springer. 
Hartini, S. , & Ciptomulyono, U. (2015). The relationship between lean and sustainable
manufacturing on performance: Literature review. Procedia Manufacturing, 4, 38–45. 
He, B. , & Bai, K. J. (2021). Digital twin-based sustainable intelligent manufacturing: A review.
Advances in Manufacturing, 9(1), 1–21. 
Horváthová, M. , Lacko, R. , & Hajduová, Z. (2019). Using industry 4.0 concept–digital twin–to
improve the efficiency of leather cutting in automotive industry. Quality Innovation Prosperity,
23(2), 1–12. 
Jones, D. , Snider, C. , Nassehi, A. , Yon, J. , & Hicks, B. (2020). Characterising the digital twin:
A systematic literature review. CIRP Journal of Manufacturing Science and Technology, 29,
36–52. 
Kamal, M. M. , Sivarajah, U. , Bigdeli, A. Z. , Missi, F. , & Koliousis, Y. (2020). Servitization
implementation in the manufacturing organisations: Classification of strategies, definitions,
benefits and challenges. International Journal of Information Management, 55, 102206. 
Kirchherr, J. , Reike, D. , & Hekkert, M. (2017). Conceptualizing the circular economy: An
analysis of 114 definitions. Resources, Conservation and Recycling, 127, 221–232. 
Kowalkowski, C. , Gebauer, H. , Kamp, B. , & Parry, G. (2017). Servitization and deservitization:
Overview, concepts, and definitions. Industrial Marketing Management, 60, 4–10. 
Kumar, S. A. , & Suresh, N. (2006). Production and operations management. New Age
International. 
Leng, J. , Liu, Q. , Ye, S. , Jing, J. , Wang, Y. , Zhang, C. , Zhang, D. , & Chen, X. (2020). Digital
twin-driven rapid reconfiguration of the automated manufacturing system via an open
architecture model. Robotics and Computer-Integrated Manufacturing, 63, 101895. 
Leng, J. , Wang, D. , Shen, W. , Li, X. , Liu, Q. , & Chen, X. (2021). Digital twins-based smart
manufacturing system design in industry 4.0: A review. Journal of Manufacturing Systems, 60,
119–137. 
León, H. C. M. , & Calvo-Amodio, J. (2017). Towards lean for sustainability: Understanding the
interrelationships between lean and sustainability from a systems thinking perspective. Journal
of Cleaner Production, 142, 4384–4402. 
Lewandowski, M. (2016). Designing the business models for circular economy—towards the
conceptual framework. Sustainability, 8(1), 43. 
Lightfoot, H. , Baines, T. , & Smart, P. (2013). The servitization of manufacturing: A systematic
literature review of interdependent trends. International Journal of Operations & Production
Management, 33. 
Liu, M. , Fang, S. , Dong, H. , & Xu, C. (2021). Review of digital twin about concepts,
technologies, and industrial applications. Journal of Manufacturing Systems, 58, 346–361. 
Llorente-González, L. J. , & Vence, X. (2020). How labor-intensive is the circular economy? A
policy-orientated structural analysis of the repair, reuse and recycling activities in the European
Union. Resources, Conservation and Recycling, 162, 105033. 
Ma, J. , Chen, H. , Zhang, Y. , Guo, H. , Ren, Y. , Mo, R. , & Liu, L. (2020). A digital twin-driven
production management system for production workshop. The International Journal of



Advanced Manufacturing Technology, 110(5), 1385–1397. 
Martin, P. C. G. , Schroeder, A. , & Bigdeli, A. Z. (2019). The value architecture of servitization:
Expanding the research scope. Journal of Business Research, 104, 438–449. 
Martinez, V. , Neely, A. , Velu, C. , Leinster-Evans, S. , & Bisessar, D. (2017). Exploring the
journey to services. International Journal of Production Economics, 192, 66–80. 
Meierhofer, J. , West, S. , Rapaccini, M. , & Barbieri, C. (2020, February). The digital twin as a
service enabler: From the service ecosystem to the simulation model. In International
Conference on Exploring Services Science (pp. 347–359). Springer. 
Mittal, S. , Khan, M. A. , Romero, D. , & Wuest, T. (2019). Smart manufacturing: Characteristics,
technologies and enabling factors. Proceedings of the Institution of Mechanical Engineers, Part
B: Journal of Engineering Manufacture, 233(5), 1342–1361. 
Mrugalska, B. , & Ahmed, J. (2021). Organizational agility in industry 4.0: A systematic literature
review. Sustainability, 13(15), 8272. 
Mrugalska, B. , & Wyrwicka, M. K. (2017). Towards lean production in industry 4.0. Procedia
Engineering, 182, 466–473. 
Niu, X. , & Qin, S. (2021). Integrating crowd-/service-sourcing into digital twin for advanced
manufacturing service innovation. Advanced Engineering Informatics, 50, 101422. 
Olivotti, D. , Dreyer, S. , Lebek, B. , & Breitner, M. H. (2019). Creating the foundation for digital
twins in the manufacturing industry: An integrated installed base management system.
Information Systems and e-Business Management, 17(1), 89–116. 
Pawlewski, P. , Kosacka-Olejnik, M. , & Werner-Lewandowska, K. (2021). Digital twin lean
intralogistics: Research implications. Applied Sciences, 11(4), 1495. 
Peruzzini, M. , Mengoni, M. , & Raponi, D. (2016, August). How to use virtual prototyping to
design product-service systems. In 2016 12th IEEE/ASME international conference on
mechatronic and embedded systems and applications (MESA) (pp. 1–6). IEEE. 
Pradhan, P. , Costa, L. , Rybski, D. , Lucht, W. , & Kropp, J. P. (2017). A systematic study of
sustainable development goal (SDG) interactions. Earth’s Future, 5(11), 1169–1179. 
Preut, A. , Kopka, J. P. , & Clausen, U. (2021). Digital twins for the circular economy.
Sustainability, 13(18), 10467. 
Reslan, M. , Last, N. , Mathur, N. , Morris, K. C. , & Ferrero, V. (2022). Circular economy: A
product life cycle perspective on engineering and manufacturing practices. Procedia CIRP, 105,
851–858. 
Sami, C. , Luc, L. , Gunther, R. , & Tolio, T. A. M. (2019). CIRP encyclopedia of production
engineering. Springer. 
Schuh, G. , Jussen, P. , & Harland, T. (2018). The digital shadow of services: A reference
model for comprehensive data collection in MRO services of machine manufacturers. Procedia
CIRP, 73, 271–277. 
Sepasgozar, S. M. (2021). Differentiating digital twin from digital shadow: Elucidating a
paradigm shift to expedite a smart, sustainable built environment. Buildings, 11(4), 151. 
Sinha, A. , Sengupta, T. , & Alvarado, R. (2020). Interplay between technological innovation and
environmental quality: Formulating the SDG policies for next 11 economies. Journal of Cleaner
Production, 242, 118549. 
Stahel, W. R. (2016). The circular economy. Nature, 531(7595), 435–438. 
Tran, T. A. , Ruppert, T. , Eigner, G. , & Abonyi, J. (2021, May). Real-time locating system and
digital twin in Lean 4.0. In 2021 IEEE 15th international symposium on applied computational
intelligence and informatics (SACI) (pp. 000369–000374). IEEE. 
Vandermerwe, S. , & Rada, J. (1988). Servitization of business: adding value by adding
services. European Management Journal, 6(4), 314–324. 
Vijayakumar, D. S. (2020). Digital twin in consumer choice modeling. In Advances in computers
(Vol. 117, No. 1, pp. 265–284). Elsevier. 
West, S. , Meierhofer, J. , Stoll, O. , & Schweiger, L. (2020). Value propositions enabled by
digital twins in the context of servitization (pp. 152–160). Advanced Services for Sustainability
and Growth, Aston University. 
Woitsch, R. , Sumereder, A. , & Falcioni, D. (2022). Model-based data integration along the
product & service life cycle supported by digital twinning. Computers in Industry, 140, 103648. 
Womack, J. P. , Jones, D. T. , & Roos, D. (2007). The machine that changed the world: The
story of lean production-Toyota’s secret weapon in the global car wars that is now
revolutionizing world industry. Simon and Schuster.



Zhang, H. , Ma, L. , Sun, J. , Lin, H. , & Thürer, M. (2019). Digital twin in services and industrial
product service systems: Review and analysis. Procedia CIRP, 83, 57–60. 
Zhuang, C. , Liu, J. , & Xiong, H. (2018). Digital twin-based smart production management and
control framework for the complex product assembly shop-floor. The International Journal of
Advanced Manufacturing Technology, 96(1), 1149–1163. 

 
Reference Low-code Development Platform Architecture 
Aurea BPM System Documentation (2022) www.aurea-bpm.com. 
Brandl A. (2002) Concepts for Generating Multi-User Interfaces Including Graphical Editors,
Computer-Aided Design of User Interfaces III, doi: 10.1007/978-94-010-0421-3_15. 
Braude E.J. , Bernstein M.E. (2011) Software Engineering: Modern Approaches, John Wiley &
Sons. 
Guerrero C.V.S. , Lula B. (2002) A Model-Guided and Task-Based Approach to User Interface
Design Centered in a Unified Interaction and Architectural Model, Computer-Aided Design of
User Interfaces III, doi: 10.1007/978-94-010-0421-3_11. 
Jasiulewicz-Kaczmarek M. et al. (2018) Implementing BPMN in Maintenance Process Modeling,
Advances in Intelligent Systems and Computing, Volume 656, doi: 10.1007/978-3-319-67229-
8_27. 
Kiedrowicz M. et al. (2016) Optimization of the Document Placement in the RFID Cabinet,
MATEC Web of Conferences, Volume 76, doi: 10.1051/matecconf/20167602001. 
McKendrick J. (2017) The Rise of the Empowered Citizen Developer, Unisphere Research, a
Division of Information Today Inc. 
Mrugalska B. , Tareq A. (2017) Managing Variations in Process Control: An Overview of
Sources and Degradation Methods, Advances in Ergonomics Modeling, Usability & Special
Populations, pp. 377–387, doi: 10.1007/978-3-319-41685-4_34. 
Nowicki T. et al. (2016) Data Flow Between RFID Devices in a Modern Restricted Access
Administrative Office, MATEC Web of Conferences, Volume 76, doi:
10.1051/matecconf/20167604004. 
Sanchis R. et al. (2019) Low-Code as Enabler of Digital Transformation in Manufacturing
Industry, Applied Sciences, Volume 10, doi: 10.3390/app10010012. 
Waszkowski R. (2018) Multidimensional Modeling and Analysis of Business Processes, IOP
Conference Series-Materials Science and Engineering, Volume 400, doi: 10.1088/1757-
899X/400/6/062031. 
Waszkowski R. , Bocewicz G. (2022) Visibility Matrix: Efficient User Interface Modelling for Low-
Code Development Platforms, Sustainability, Volume 14, No. 13, p. 8103. doi:
10.3390/su14138103. 
Waszkowski R. , Kiedrowicz M. (2015) Business Rules Automation Standards in Business
Process Management Systems, in: Information Management in Practice, Faculty of
Management, University of Gdańsk. 
Woo M. (2020) The Rise of No/Low Code Software Development—No Experience Needed?,
Engineering, Volume 6, doi: 10.1016/j.eng.2020.07.007. 

 
Monitoring and Improvement of Data Quality in Product Catalogs Using
Defined Normalizers and Validation Patterns 
Batini, Carlo , Cinzia Cappiello , Chiara Francalanci , and Andrea Maurino . 2009.
“Methodologies for Data Quality Assessment and Improvement.” ACM Computing Surveys 41
(3): 1–52. https://doi.org/10.1145/1541880.1541883. 
Batini, Carlo , Anisa Rula , Monica Scannapieco , and Gianluigi Viscusi . 2015. “From Data
Quality to Big Data Quality.” Journal of Database Management (JDM) 26 (1): 60–82.
https://doi.org/10.4018/JDM.2015010103.



Cichy, Corinna , and Stefan Rass . 2019. “An Overview of Data Quality Frameworks.” IEEE
Access 7: 24634–24648. https://doi.org/10.1109/ACCESS.2019.2899751. 
Fan, Wenfei , Floris Geerts , Xibei Jia , and Anastasios Kementsietsidis . 2008. “Conditional
Functional Dependencies for Capturing Data Inconsistencies.” ACM Transactions on Database
Systems (TODS) 33 (2): 1–48. https://doi.org/10.1145/1366102.1366103. 
Gelinas, Ulric J. , Richard B. Dull , and Patrick Wheeler . 2014. Accounting Information
Systems. Cengage Learning. 
Heinrich, Bernd , and Mathias Klier . 2009. “A Novel Data Quality Metric for Timeliness
Considering Supplemental Data.” ECIS 2009 Proceedings. pp. 2651–2662.
https://aisel.aisnet.org/ecis2009/14. 
Kropsu-Vehkapera, Hanna , and Harri Haapasalo . 2011. “Defining Product Data Views for
Different Stakeholders.” Journal of Computer Information Systems 52 (2): 61–72.
https://doi.org/10.1080/08874417.2011.11645541. 
Liu, Aijun , Yan Zhang , Hui Lu , Sang-Bing Tsai , Chao-Feng Hsu , and Chien-Hung Lee .
2019. “An Innovative Model to Choose E-Commerce Suppliers.” IEEE Access 7: 53956–53976.
https://doi.org/10.1109/ACCESS.2019.2908393. 
Muszyński, Krzysztof , Maciej Niemir , and Szymon Skwarek . 2022. “Searching for Ai Solutions
to Improve the Quality of Master Data Affecting Consumer Safety.” Business Logistics in
Modern Management Proceedings. pp. 121–140. 
Niemir, Maciej , and Beata Mrugalska . 2021. “Basic Product Data in E-Commerce:
Specifications and Problems of Data Exchange.” European Research Studies Journal XXIV
(Special Issue 5): 317–329. https://doi.org/10.35808/ersj/2735. 
Niemir, Maciej , and Beata Mrugalska . 2022a. “Product Data Quality in E-Commerce: Key
Success Factors and Challenges.” 13th International Conference on Applied Human Factors
and Ergonomics (AHFE 2022). https://doi.org/10.54941/ahfe1001626. 
Niemir, Maciej , and Beata Mrugalska . 2022b. “Identifying the Cognitive Gap in the Causes of
Product Name Ambiguity in E-Commerce.” Logforum 18 (3): 9.
https://doi.org/10.17270/J.LOG.2022.738. 
Price, Rosanne , Dina Neiger , and Graeme Shanks . 2008. “Developing a Measurement
Instrument for Subjective Aspects of Information Quality.” Communications of the Association
for Information Systems 22 (1): 3. https://doi.org/10.17705/1CAIS.02203. 
Wang, Richard Y. , and Diane M. Strong . 1996. “Beyond Accuracy: What Data Quality Means
to Data Consumers.” Journal of Management Information Systems 12 (4): 5–33.
https://doi.org/10.1080/07421222.1996.11518099. 
Wilda, Kurnia Putri , and Vera Pujani . 2019. “The Influence of System Quality, Information
Quality, e-Service Quality and Perceived Value on Shopee Consumer Loyalty in Padang City.”
The International Technology Management Review 8 (1): 10–15.
https://doi.org/10.2991/itmr.b.190417.002. 

 
Simulation Exercises for the State Sanitary and Epidemiological
Services Related to the Epidemic of Foodborne Diseases 
Cayirci E. , Marincic D. (2009). Computer Assisted Exercises and Training: A Reference Guide,
John Wiley and Sons. 
IEEE Std 1516 TM . (2010). IEEE Standard for Modeling and Simulation (M&S) High Level
Architecture (HLA)—Framework and Rules. IEEE. 
Jasiulewicz-Kaczmarek M. et al. (2018). Implementing BPMN in Maintenance Process
Modeling, Advances in Intelligent Systems and Computing, Volume 656, doi: 10.1007/978-3-
319-67229-8_27. 
Lateef F. (2010). Simulation-Based Learning: Just Like the Real Thing, Journal of Emergencies,
Trauma, and Shock, Volume 3, No. 4, pp. 348–352. 
Nowicki T. (2012).The Method for Solving Sanitary Inspector’s Logistic Problem, in: Production
Management—Contemporary Approaches—Selected Aspects, Publishing House of Poznan
University of Technology, pp. 23–34, ISBN: 978-83-7775-189-3. 
Nowicki T. , Pytlak R. , Waszkowski R. , Bertrandt J. , Kłos A. (2014). Formal Models of Sanitary
Inspections Teams Activities, International Conference on Food Security and Nutrition,



Johannesburg, South Africa, February 10–11. 
Nowicki T. et al. (2016). Data Flow Between RFID Devices in a Modern Restricted Access
Administrative Office, MATEC Web of Conferences, Volume 76, doi:
10.1051/matecconf/20167604004. 
Schirlitzki H. J. ed. (2007). Exercises—Planning and Execution in Integration of Modelling and
Simulation, NATO Research and Technology Organization, ISBN 978-92-837-0046-3. 
Waszkowski R. (2018). Multidimensional Modeling and Analysis of Business Processes, IOP
Conference Series-Materials Science and Engineering, Volume 400, doi: 10.1088/1757-
899X/400/6/062031. 
Waszkowski R. , Kiedrowicz M. (2015). Business Rules Automation Standards in Business
Process Management Systems, in: Information Management in Practice, Faculty of
Management, University of Gdańsk. 

 
MIG Welding Quality Improvement Study for Joined St37 Material Using
Building Constructions 
Utkarsh, S. , Neel, P. , Mahajan, M. T. , Jignesh, P. , Prajapati, R. B. : Experimental
investigation of MIG welding for ST-37 using design of experiment. International Journal of
Scientific and Research Publications, 4(5), 1–5 (2014). 
Muzakki, H. , Prasetyo, T. , Umam, M. S. U. , Lumintu, I. , Hartanto, D. : Effect of metal inert gas
welding process parameters to tensile strength on ST 37 steel sheet joint. Journal of Physics:
Conference Series IOP Publishing, 1569(3), 032055 (2020). 
Mukhraiya, V. , Yadav, R. K. , Jathar, S. : Parametric optimisation of MIG welding process with
the help of Taguchi method. International Journal of Engineering Research & Technology
(IJERT), 3(1) (2014). 
Ebrahimnia, M. , Goodarzi, M. , Nouri, M. , Sheikhi, M. : Study of the effect of shielding gas
composition on the mechanical weld properties of steel ST 37–2 in gas metal arc welding.
Materials & Design, 30(9), 3891–3895 (2009). 
Patel, T. , Patel, S. C. : The effect of process parameter on weld depth in GMA welding process.
International Journal for Innovative Research in Science & Technology, 1(11) (2015). 
Adin, M. Ş. , İşcan, B. : Optimization of process parameters of medium carbon steel joints joined
by MIG welding using Taguchi method. European Mechanical Science, 6(1), 17–26 (2022). 
Karami, V. , Dariani, B. M. , Hashemi, R. : Investigation of forming limit curves and mechanical
properties of 316 stainless steel/St37 steel tailor-welded blanks produced by tungsten inert gas
and friction stir welding method. CIRP Journal of Manufacturing Science and Technology, 32,
437–446 (2021). 
Hamzawy, N. , Zayan, S. A. , Mahmoud, T. S. , Gomaa, A. H. : On the optimization of gas metal
arc welding process parameters, 1–7.
https://feng.stafpu.bu.edu.eg/Mechanical%20Engineering/5817/publications/nadia%20hamzawy
%20mohamed_Nadia%20Paper.pdf. 
Ampaiboon, A. , Lasunon, O. U. , Bubphachot, B. : Optimization and prediction of ultimate
tensile strength in metal active gas welding. The Scientific World Journal (2015). doi:
10.1155/2015/831912. 
Yazdani, M. , Toroghinejad, M. R. , Hashemi, S. M. : Investigation of microstructure and
mechanical properties of St37 steel-Ck60 steel joints by explosive cladding. Journal of Materials
Engineering and Performance, 24(10), 4032–4043 (2015). 
www.theworldmaterial.com/1-0037-material-st37-steel-din-17100/. 
Groover, M. P. : Fundamentals of modern manufacturing: Materials, processes, and systems.
John Wiley & Sons (2020). 
TS EN ISO 2560:2009: Welding consumables—mailed electrodes for manual metal arc welding
of non-alloy and fine-grain steels—classification (2009).
https://www.iso.org/standard/45947.html. 
TS EN ISO 9692–1:2013: Welding and similar processes—recommendations for welding button
preparation—part 1: Manual metal arc welding of steels, gas protected metal arc welding, gas
welding, tig welding, and batch welding (2013). https://www.iso.org/obp/ui/#!iso:std:62520:en.



Montgomery, D. C. : Design and analysis of experiments. John Wiley & Sons (2017). 
Phadke, M. S. : Quality Engineering Using Robust Design. Prentice Hall (1989). 
EN ISO 2553:2019: Welding and allied processes—symbolic representation on
drawings—welded joints. https://www.techstreet.com/standards/iso-2553-
2019?product_id=2039632. 
Schmidt, A. F. , Finan, C. : Linear regression and the normality assumption. Journal of Clinical
Epidemiology, 98, 146–151 (2018). 

 
Control of the Process of Plasma-Arc Spraying by the Method of
Control of Dynamic Parameters of Condensed Phase Particles 
Boronenko M.P. (2014). Review of the use of high-speed television measuring systems in a
physical experiment. Bulletin of the Yugorsk State University. 2 (33). pp. 43–55. 
Boronenko M.P. , Gulyaev I.P. , Seregin A.E. (2012). Model of movement and heating of
particles in a plasma jet. Bulletin of the Yugorsk State University. 2 (25). pp. 7–15. 
Boronenko M.P. , Gulyaev P.Yu ., Trifonov A.L. (2012). Determination of the fundamental flow
diagram of a laminar plasma torch with a constant supply of powder. Bulletin of the Yugorsk
State University. 2. pp. 16–20. 
Craig J.E. , Parker R.A. , Lee D.Y. , Wakeman T. , Heberlein J. , Guru D. (2003). Particle
temperature and velocity measurements by two-wavelength streak imaging. Thermal Spray
2003: Advancing the Science and Applying the Technology. 2. pp. 1107–1112. 
Dolmatov A.V. et al. (2016a). Automation of thermophysical studies of the process of thermal
spraying of coatings. Multi-Core Processors, Parallel Programming, FPGAs, Signal Processing
Systems. 1 (6). pp. 192–201. 
Dolmatov A.V. (2020). Methods for controlling structure formation in high-temperature synthesis
processes (review). Bulletin of Yugra State University. 2 (57). pp. 7–18. 
Dolmatov A. , Gulyaev P. , Milyukova I. (2021). Intelligent network pyrometer for monitoring
structural phase transitions in materials. High Performance Computing Systems and
Technologies. 5 (1). pp. 172–177. 
Dolmatov A. (2022). Mechatronic control system for high-temperature synthesis of materials
based on intelligent measuring modules. Yugra State University Bulletin. 18 (2). pp. 11–21. 
Dolmatov A.V. , Gulyaev I.P. , Gulyaev P.Y. , Jordan V.I. (2016b). Control of dispersed-phase
temperature in plasma flows by the spectral-brightness pyrometry method. IOP Conference
Series: Materials Science and Engineering, Tomsk. p. 012058. doi: 10.1088/1757-
899X/110/1/012058. 
Ermakov K.A. , Dolmatov A.V. , Gulyaev I.P. (2014). The system of optical control of the speed
and temperature of particles in the technologies of thermal spraying. Bulletin of the Yugorsk
State University. 2 (33). pp. 56–68. 
Fauchais P. , Vardelle M. (2010). Sensors in spray processes. Journal of Thermal Spray
Technology. 19 (4). 
Fincke J.R. , Haggard D.C. , Swank W.D. (2001). Particle temperature measurement in the
thermal spray process. Journal of Thermal Spray Technology. 10 (2). pp. 255–266. 
Gao F. et al. (2012). Optimization of plasma spray process using statistical methods. Journal of
Thermal Spray Technology. 21 (1). pp. 176–186. 
Gulyaev I.P. (2018a). Diagnostic system YuNA for disperse phase properties control in plasma
and laser powder deposition processes. Journal of Physics: Conference Series. 1115 (3). p.
032072. 
Gulyaev I.P. (2018b). Spectral-brightness pyrometry: Radiometric measurements of non-
uniform temperature distributions. Journal of Physics: Conference Series. 116. pp. 1016–1025. 
Gulyaev I.P. , Dolmatov A.V. , Gulyaev P.Yu ., Boronenko M.P. (2017). Method for spectral-
brightness pyrometry of objects with non-uniform surface temperature. Patent No. 2616937, IPC
G01J 5/50: No. 2015123315: Appl. 06/17/2015. publ. April 18. p. 12.
https://patents.google.com/patent/RU2616937C2/en. 
Gulyaev I.P. , Solonenko O.P. (2013). Hollow droplets impacting onto a solid surface.
Experiments in Fluids. 54 (1). p. 1432.



Gulyaev I.P. , Solonenko O.P. , Gulyaev P.Y. , Smirnov A.V. (2009). Hydrodynamic features of
the impact of a hollow spherical drop on a flat surface. Technical Physics Letters. 33 (10). pp.
885–888. 
Gulyaev P.Yu ., Gulyaev I.P. (2009). Modeling of technological processes of plasma spraying of
coatings of nanoscale thickness. Control Systems and Information Technologies. 1.1 (35). pp.
144–148. 
Gulyaev P. Yu . et al. (2012). Methods for optical diagnostics of particles in high-temperature
flows. Polzunovskiy Vestnik. 2 (1). pp. 4–7. 
Hamalainen E. et al. (2000). Imaging diagnostics in thermal spraying-spraywatch system.
Thermal spray: Surface engineering via applied research. Proceedings of the International
Thermal Spray Conference. pp. 79–83. 
Isaeva O. , Boronenko M. (2020). Application of ImageJ program for the analysis of pupil
reaction in security systems. Journal of Physics: Conference Series. 1519 (1). p. 012022. 
Khafizov A.A. et al. (2014). Steel surface modification with plasma spraying electrothermal
installation using a liquid electrode. Journal of Physics: Conference Series, IOP Publishing. 567
(1). p. 012026. 
Kharlamov M. et al. (2015). Complex mathematical modeling of the processes of plasma-arc
wire spraying of coatings. Bulletin of Yugra State University. 2 (37). pp. 33–41. 
Kuzmin V.I. et al. (2020). Air-plasma spraying of cavitation-and hydroabrasive-resistant
coatings. Thermophysics and Aeromechanics. 27 (2). pp. 285–294. 
Li J.F. et al. (2005). Optimizing the plasma spray process parameters of yttria stabilized zirconia
coatings using a uniform design of experiments. Journal of Materials Processing Technology.
160 (1). pp. 34–42. 
Liu T. et al. (2013). Plasma spray process operating parameters optimization based on artificial
intelligence. Plasma Chemistry and Plasma Processing. 33 (5). pp. 1025–1041. 
Mauer G. , Vaßen R. , Stöver D. (2007). Comparison and applications of DPV-2000 and
Accuraspray-g3 diagnostic systems. Journal of Thermal Spray Technology. 16 (3). pp.
414–424. 
Mauer G. , Vaßen R. , Stöver D. (2011). Plasma and particle temperature measurements in
thermal spray: Approaches and applications. Journal of Thermal Spray Technology. 20 (3). pp.
391–406. 
Chen, Shuang Hchuan , et al. (2014). Structural Properties, Modeling and Optimization of
Tribological Behaviors of Plasma Sprayed Ceramic Coatings. Applied Mechanics and Materials.
610. pp. 984–992. 
Okovity V. A. , Panteleenko A. F. (2015). Optimization of the spraying process of wear-resistant
coatings based on multifunctional oxide ceramics. Processing of Metals: Technology,
Equipment, Tools. 2 (67). pp. 46–54. 
Salhi Z. , Gougeon P. , Klein D. , Coddet C. (2005). Influence of plasma light scattered by in-
flight particle on the measured temperature by high speed pyrometry. Infrared Physics and
Technology. 46 (5). pp. 394–399. 
Sampath S. , Srinivasan V. , Valarezo A. , Vaidya A. , Streibl T. (2009). Sensing, control, and in
situ measurement of coating properties: An integrated approach towards establishing process-
property correlations. Journal of Thermal Spray Technology. 18. pp. 243–255. 
Solonenko O.P. , Blednov V.A. , Iordan V.I. (2011a). Computer design of gas-thermal coatings
from metal powders. Thermal Physics and Aeromechanics. 18 (2). pp. 265–283. 
Solonenko O.P. , Gulyaev I.P. (2009). Nonstationary convective in a drop of melt mixing
bypassed by plasma flow. Technical Physics Letters. 35 (8). pp. 777–780. 
Solonenko O.P. , Gulyaev I.P. , Smirnov A.V. (2011b). Thermal plasma processes for
production of hollow spherical powders: Theory and experiment. Journal of Thermal Science
and Technology. 6 (2). pp. 219–234. 
Swain B. et al. (2021). Parametric optimization of atmospheric plasma spray coating using fuzzy
TOPSIS hybrid technique. Journal of Alloys and Compounds. 867. pp. 159074. 
Swank W.D. , Fincke J.R. , Haggard D.C. (1995). A particle temperature sensor for monitoring
and control of the thermal spray process. Advances in Thermal Spray Science & Technology.
pp. 111–116. 
Timofeev M.N. , Koshuro V.A. , Pichkhidze S.Y. (2021). Optimization of parameters of plasma
spraying of titanium and hydroxyapatite powders. Biomedical Engineering. 55 (2). pp. 121–126.



Valarezo A. , Choi W.B. , Chi W. , Gouldstone A. , Sampath S. (2019). Process control and
characterization of NiCr coatings by HVOF-DJ2700 system: A process map approach. Journal
of Thermal Spray Technology. 19. pp. 852–865. 
Wroblewski D. , Reimann G. , Tuttle M. , Radgowski D. , Cannamela M. , Basu S.N. , Gevelber
M. (2010). Sensor issues and requirements for developing real-time control for plasma spray
deposition. Journal of Thermal Spray Technology. 19 (4). pp. 723–735. 
Zhang W. , Sampath S.A. (2009). Universal method for representation of in-flight particle
characteristics in thermal spray processes. Journal of Thermal Spray Technology. 18. pp.
23–34. 

 


