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Abstract

Purpose. In the last few years, the huge changes of the global competitive environment,
have heavily affected managerial practices and scholarly literature. A relevant role is
recognized to the change in the Human Resource Management studies, as the management of
human resource dimension is strictly related to most of the management research streams.
This research aims to identify the main themes related to the Human Resource Management
(HRM) literature in manufacturing environment.

Methodology. A quantitative literature review is carried out using the co-word analysis
technique (Cobo et al., 2015) as this methodology is recognized as a useful and objective
approach in mapping research fields. The period covered by the analysis is from January 2007
to April 2017.

Findings. The literature review support the design of an overall map of the HRM literature
related to manufacturing environment. The ten main themes are identified and the related
topics are briefly described. The most significant are: Total Quality Management (Perdomo-
Ortiz, Gonzalez-Benito and Galende, 2009), service and business strategies, customer
satisfaction (Chuang and Liao, 2010), work organization, employee wellbeing.

Practical implications. The research identifies HR-practices such as employee selection,
re-skilling of the workforce and re-definition of the employee career path, that in the last
years are assuming great importance for the manufacturing companies.

Originality/value. In addition to the above findings, the research introduced co-word
analysis in a HRM literature review and it supplies a whole map of the HRM research
published in the last few years. This literature could be useful for leading future research on
the investigated subject.
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1. Introduction

Human Resource Management (HRM) and Manufacture, are both influenced by the so-
called Megatrends. Rump (2009) identifies six main megatrends (i.e. Demographic Change;
Technological Innovations; Globalization; Knowledge Society; Women’s Power; Value
Changes) that impact on the HR function definition. Similarly, Ulrich and Dulebohn (2015)
recognize six dimensions (i.e. Social trends; Technological trends; Economic trends; Political
trends; Environmental trends; Demographic trends) that affect “how organizations work but
also the nature of HR” (Ulrich and Dulebohn, 2005). In the last years, the technological
innovation seems to be a crucial aspect for the future of both the HRM and the Manufacture.
This importance is supported by the introduction in the workplace of new technologies (such
as 3D printing, Autonomous Robots, Augmented Reality) that have the potential to change
the way items are not only produced, but even projected and prototyped. Beside the singular
application of the before mentioned technologies, academics along with consultants and
practitioners see a much more important phenomenon at the horizon: the fourth industrial
revolution. This revolution has also different names that differ relatively from countries to
countries. The most famous synonyms are “Industry 4.0” (Hermann, Pentek and Otto, 2016),
“Industrial Internet of things” (Arnold, Kiel and Voigt, 2016) and “Smart manufacturing”
(Kang et al., 2016). While the words are different the meaning is approximately the same: the
interconnection of a pool of technologies will transform the workplace into Cyber Physical
System (Meif3ner, 2015) in which the employees will work together with machines, in a role
of supervision. The average mansions of the blue collars will be completely different, re-
defined, and some scholars speculate about the extinction of this kind of workforce in favor of
a new one, a decline started since the third industrial revolution. Thus, it is of a high
importance for HRM to be ready for the challenges that will have to face, in order to give to
the practitioners, the right information to deal with the upcoming situation.

The first step in defining what HRM could do, is understanding what is already doing for
companies in the manufacturing context, also because in the last years many new
manufacturing models have emerged and pushed for an HR alignment in order to secure the
good implementation of this new manufacturing models. To this extent, a literature review of
the last ten years of research (2007 — 2017) between HRM and manufacture related topic is
conducted, by using a co-word analysis (Cobo et al., 2011). One theme resulted pretty
longitudinal in its importance: HR practices and their positive effect in implementing different
kind of the before mentioned managerial model: Lean Management, Supply Chain, Total
Quality and Environmental Management. While the link between HR and those models is
really developed, the role of technological innovation is often a marginal aspect that can be
found related to new product development, while its role as revolution forces seems not
debated.

2. Methodology

The Human Resource Management literature is among all the managerial disciplines, the
one having the greatest number of publications, since it attracts contributions of authors from
different disciplines such as Sociology, Management, Economics, Psychology, etc. Choose
the proper keywords for the query is an important task, since it keeps irrelevant results out of
the analysis. In order to identify the right keywords, a preliminary review was conducted. The
keywords included in the query are showed in Table 1.
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Table 1. Keywords searched

HRM area Context

“Human Resource Management” “Supply chain”;
“Production’;
“Factory”;
“Manufacturing”.

To carry out the analysis some limitations is placed: first of all, for answering the purpose
of the research, the authors decided to conduct the analysis by only choosing articles
published in last years (i.e. January 2007 and April 2017), and to limit the analysis to
companies in the manufacturing context. The authors also searched the keywords in the title,
abstract and keywords section. The articles also had to be in English language and peer-
reviewed.

The analysis is conducted with the use of the software Scimat, which performs different
task and type of analysis, capable of producing descriptive statistics and bibliometric
technique calculations with different unit of analysis (words, citation, authorship). Table 2
contains all the information, and parameters used to conduct the analysis.

Table 2. Parameters' summary of the analysis

Period Starting date: January 2007
Collection date: April 2017

Database Scopus

Unit of analysis Keywords

Data reduction threshold 7

Network reduction threshold 1

Matrix Co-occurrence

Normalization Equivalence index

Cluster algorithm Simple center algorithm
Min 3 — Max 15

Document Mapper Union Mapper

Quality index H-index, Sum of citations

Analysis Strategic diagram

As for conducting this literature review the authors lies upon the methodology of Callon,
Courtial and Laville (1991) and Cobo et al. (2012), eight main steps compose this
methodology, Figure 1 show these steps.

Figure 1.Workflow of the analysis (Cobo, 2012)

Network

Extraction Normalization Mapping Analysis Visualization Interpretation

Data Retrieval Preprocessing

Among all, the step named “Preprocessing” is crucial: since data may contain several
issues (such as: misspelling, duplication) secure the goodness of the data it is of great
importance.
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The analysis results in a map of cluster, which constitutes themes of research, placed in a
strategic diagram (Callon, 1991), which use two factors: Centrality and Density. Centrality
(Callon, 1991) refers to the number of links a cluster have with other clusters.

Figure 2. Strategic diagram by Callon (1991)

Density
Highly developed
and Motor themes
isolated themes
Centrality
Emerging or Basic and
declining themes | transversal themes

When many links link to cluster, that cluster represent a crucial theme investigated by the
academics. On the other hand, Density (Callon, 1991) assesses the strength of the links
between the keywords that compose the cluster, and it gives an idea of how will develop that
field in the future. In other words, a field of research is composed by themes mapped by these
two factors. Themes can be of four type:

1) Motor themes: strong centrality, strong density. Themes in this quadrant are
well developed and central to the other clusters.

2) Highly developed and isolated themes: themes well developed inside, but with
low external connection.

3) Emerging or declining themes: themes in this quadrant are not developed and
they also have poor internal connection.

4) Basic and transversal themes: they are important to the research field but they
do not possess a good degree of development.

The analysis is completed adding a third dimension: the H-index. The H-index “depends
on both the number of a scientist’s publications and the impact of the papers on the scientist’s
peers” (Hirsch, 2005). In this way, clusters are displayed as balls, where the bigger the ball is
the more important is the cluster.

3. Analysis and results

The literature review of HRM in the manufacturing context follows the steps (Fig. 1)
suggested by Cobo (2011). The descriptive statistics (Fig. 3) elaborated with the software
Scimat, shows that since 2007, the number of publication for the researched keywords grows
exponentially. Despite a little drop in publication in the year 2012, the overall trend result
strongly positive (Fig. 3.1). On the other hand, these descriptive statistics does not allow to

800



know more about the way HRM impact on those companies, or which HRM topics are the
most discussed in the literature by academics and practitioners, along with the why. Neither is
possible to establish a causal nexus between HRM and Supply Chain, Manufacturing, Factory
and Production.

In terms of countries, the intersection between HRM and manufacturing is more studied in
United States, along with the United Kingdom, Australia, Spain and Italy with Germany
behind following. Among the principal countries before mentioned, there are also many ones
from Asia that are heavily contributing to development of this area of research: China,
Malaysia, India and Taiwan. This comes with no surprise since many companies have
production plants in Asian countries while they keep the corporate head in Europe or USA.

Figure 3. Descriptive Statistics

Fig. 3.1 Articles by year Fig. 3.2 Articles by country

| I]||||

Another useful insight comes from the number of articles published in the journal (Table
3). Of the top seven journal with the highest number of articles, only two are clearly related to
the HRM, while the others come from the production and the operations research field. This
atypical composition may represent, even if in a shallow way, that the journals interested in
production are becoming more and more interested in HRM.

Table 3. Journal with most number of papers related to HRM

Journal Name Number of
articles per
journal
International Journal of Human Resource Management 55
International Journal of Production Research 21
Journal of Cleaner Production 21
International  Journal of Operations and Production 13
Management
International Journal of Manpower 12
International Journal of Production Economics 11
TOQM Journal 10

The literature review conduct to the identification of ten clusters, or research themes.
These themes are identified inside a strategic diagram, who also display the H-index of the
themes with a number. The strategic diagram (Fig. 4) shows that there are four main clusters
in the “motor themes” area (i.e. Human resource management, Process Management,
Organizational Innovation, Performance), which represents themes high researched and
connected. Four other clusters are in the lower left quadrant (i.e. Business Strategies,
Employee, Organizational Performance, Managerial implications); these research themes
could be emerging or declining. Only one cluster populates the upper left quadrant: Green
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Human Resource Management, this area usually represents poor connected theme, even if it
has a good development. The cluster named “Logistics”, however, by only looking at this
Strategic Diagram is not possible to say whether this theme is increasing in importance or if it
is declining.

Figure 4. Strategic Diagram of the analysis

oRmmovAnoN

N—HUMAN—RESO@ANAGEMENT'(GHRM)
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8

The size of the green balls in Fig. 4, are proportional to the H-index (Hirsch, 2005) of
each theme. In light of this, it is possible to say that the cluster with the highest H-index is the
one named “Human Resource Management” and it is in the upper right quadrant of the motor
themes cluster. The second cluster is the one named “Organizational Performance” and it is
situated in the lower left quadrants, so this theme may be a new one or a declining one, but it
seems to have good development and citations inside the field. All the other clusters have an
h-index between 11 and 9, only two clusters have small H-index: Green Human Resource
Management (H-index=1) and Managerial Implications (H-index=3). The Cluster “Human
Resource Management” is the one with both the greatest number of citations and number of
articles (Table 4) while “Organizational Performance” is the second one. “Green Human
Resource Management” and “Managerial implications” are the only two clusters with few
publications and low level of citations. This could be caused by the newness of the themes, or
because they still have not attracted the attention of the researchers.

Table 4. Clusters’ analytics

Name of the cluster Number of articles | Articles’ H-index | Sum of Citations
Human-Resource-Management 209 22 1,698
Process-Management 39 11 325
Performance 44 11 594
Organizational-innovation 28 9 433
Logistics 20 8 215
Business-strategies 22 7 265
Organizational-performance 55 16 638
Employees 32 9 188
Managerial-implications 6 3 16
Green-human-resource-management-(ghrm) | 4 1 4

All the topics related to the cluster are important element investigated in the field of
Operations Management. Figure 5 shows the composition of ten clusters described below.

802



Figure 5 - Clusters obtained from the analysis
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As shown in Figure 5.1, “Human Resource Management” is the most important theme and
it is directly related to Lean Management (LM), Supply Chain Management (SCM) and
Environmental Management (EM). It also has the highest Centrality, Density and H-Index.
“Process Management” (Fig. 5.2) shows the importance of Quality Management and its
related topics such as improving services performance or customer satisfaction.
“Performance” (Fig. 5.3) prevalently associate the HRM to the firm’s performance linked to
the TQM, Environmental Management, Lean Management and Supply Chain.
“Organizational Innovation” (Fig 5.4) has its core in the process and product innovation and
which HRM practices as a positive association. “Logistics” (Fig. 5.5) shows the centrality
Logistics and Supply Chain Management have in the use of social capital, or the need of
HRM practices that can facilitate the implementation on certain kind of SCM approach.
“Business strategies” (Fig 5.6) deal with strategies for better manufacturing, and claim the
importance of the strategic planning in order to obtain better supply chain performances.
“Organizational performance” (Fig. 5.7) relates the topic of the performance with Strategic
HRM, Organizational Learning and Work Practices, along with the importance of Teamwork
and Employee Involvement. The theme “Employees” (Fig 5.8) strongly focus on employee
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wellbeing and job satisfaction. “Managerial Implications” (Fig. 5.9) represents the topic of the
implications coming from different thematic: employee relations, empirical analysis. “Green
Human Resource Management” it is about the importance of having HRM practices aligned
with the green component in order to facilitate the integration.

4. Discussion and conclusions

This paper seeks to shed light on the topics investigated in the HRM field when linked to
manufacturing companies. The literature review identifies ten themes of research that are also
relevant to the Operations Management field. HRM is strongly associated with Supply Chain
Management (SCM), Lean Management (LM) and Environmental Management (EM). What
seems to be crucial is the role of the HR function in enforcing the implementation of these
approaches, all the three need HR support, at both the strategy and the practices level. SCM,
LM and EM are present in the HRM literature, since many articles address the question of
how integrate successfully these approaches while other focus on the HR practices needed,
the HR-system adopted, the importance of team and the importance of leadership. From a
guantitative point of view, this also find supports by both the descriptive statistics and the
various results of the co-word analysis and by the placement inside the strategic diagram
(Callon, 1991) in the quadrant named “Motor themes”.

Regarding the HRM-SCM relation, articles connecting the two topics were lacking and
there is an increasing trend in publications only in recent years. The HRM-SCM relation
discuss mainly the importance of HRM in securing the SCM implementation. Some authors
focus on the HR practices (Jabbour and De, 2016; Menon, 2012) others on the HR system
(Smith-Doerflein, Tracey and Tan, 2011). Aligning the HR department with IT and SC leads
to competitive advantage (Dao, Langella and Carbo, 2011), while aligning all the soft
variables in the organization results in good SCM implementation (Shub and Stonebraker,
2009). HR practices’ flexible job description, teamwork and training impact positively on the
SCM implementation (Menon, 2012). Also, the role of Organizational Culture is crucial for
HRM, that is “the most important human factor that must be addressed by the HR
department” (Jabbour and De, 2016).

Human Resource Management discussion around Lean Management focuses on the
implementation of LM, made possible by the HR practices. These practices are important in
securing the successful integration of LM, companies should have certain HR practices
(Liker, 2011) and, actually, they often adopt common HR best practices (Jurgens and
Krzywdzinski, 2013). Recruiting, performance evaluation, benefit, training and rewards are
linked to LM (Jabbour et al., 2013), with the last two considered success factors for the LM
implementation. When HR practices focus on security, there are less accidents on the job so
that “lean it’s not mean” (Longoni et al., 2013).

HRM is thus considered an important factor for the implementation of Supply Chain, Lean
Management, and Environmental Management. While the literature discusses about HR
practices, what is missing is the role of the technological innovation in manufacturing sector.
The lack of this topic from the literature of manufacturing comes with big surprise since many
authors and researchers believe huge changes will occur due to increasing in technology
innovation that will push traditional production to smart factory or cyber-physical system.

HR practices are also the most discussed topic inside the theme “Process Management”. In
particular HR practices facilitate the adoption of Quality Management. Leadership, strategic
planning and human resource development are associated to Quality models (Arumugam et
al., 2009). Those practices were also found to have negative impact on role conflict (Lenka,
Suar and Mohapatra, 2010; Teh et al., 2009). Lenka (2009) highlights also the importance of
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job satisfaction in influencing the customer satisfaction. Starting from the same premise, Feng
(2014) describes the importance of service training and employee empowerment in order to
have a better employee satisfaction related to customer satisfaction.

The impact of HR practices in implementing Total Quality Management (TQM) is
underlined by Kuei, Madu and Lin (2011) and Konecny and Thun (2011). The former focuses
on the value added by skills, training, diversity management and leadership in the
implementation of TQM, while the latter suggests that HR practices have “potential to
improve plant performance”, also Bayo-Moriones et al. (2011) claim that HR practices affect
the development of quality management inside companies.

Since its birth, Human Resource Management is strictly linked to performance. Many
authors investigate this relationship, which is also defined as the “holy grail” of the field. In
the theme “Performance”, the performance are often related to the HR practices, but not all
the authors agree to the impact and positive effect of those. For Menezes (2008) the
integrations of HR practices “result in superior firm performance”. An important role is
played by the leadership ( Wickramasinghe and Garusinghe, 2010; Laohavichien, Fredendall
and Cantrell, 2011). For Jacobs, Yu and Chavez, (2016) the performance must “establish
effective internal communication processes and stimulate employee satisfaction”. Of a
different opinion, the results from Bevilacqua, Ciarapica and De Sanctis (2017) where the
lean practices do not find any associations with growth in performance, while product mix
variety and time effectiveness do it. Zhang, Li and Chen (2016) do not find any associations
between green practices (which include HR green practices) and financial performance, but
the authors find associations between green practices and operational performance due to the
reduction in pollution and waste, which are mainly caused by inefficiencies.

HRM is important also for the development of “Organizational Innovation”, which is also
the last cluster of the motor themes. The organizational innovation seems to be affected by
several factors. Ling (2010) affirms that there is a connection between the HR practices,
however only training has a major association with product innovation, process innovation
and administrative innovation. Also, Santangelo and Pini (2011) describe a positive
association between HR practices and technological innovation. Jurgens (2015) claims the
importance of training and reward system to boost knowledge sharing and thus fostering
technological, while Bourke (2015) find that firm adopting certain HR practices perform
better — in terms of technological innovation — than other companies who do not have them.
On the importance of training debate also Kok and Ligthart (2014) who assert that training
boost work flexibility, which enhance new product innovation, that is also found to be
affected by hard corporate identity (Staub, Kaynak and Gok, 2016). Other factors that seems
related to technological innovation are the “combination of diverse perspective”, cultural
differences, decision to outsource function to “promote technological innovation” (Mazzanti,
Sandro and Paolo, 2009), adoption of Top Management Team (Prasad, 2015).
The lack of innovation stands out as one of the factor related to poor competitiveness of
companies (Antonioli, Mancinelli and Mazzanti, 2013).

In the cluster named “Logistics” is discussed the human resource dimensions of successful
global supply-chain management; the growing importance of HRM in the management of
supply chains is presented as a combination of resource-based (e.g. internal), market-based
(e.g. external) and dynamic capabilities perspectives. In addition, selection, training and
assessing the new ‘breed’ of global supply-chain managers is explored.

The first cluster in the “peripheral and underdeveloped area” is the one named “Business
Strategies”. Several research show the importance of those strategies, in particular Calabrese,
(2012) states that, the field of operations’ management and human resources’ management is
related, and he underlines the chance of contextually considering human resources and
operation management.
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In the last years, there is an increased interest in the wellbeing of the employees and in the
job satisfaction, what HRM should do to reach higher level of both is what research tries to
find. The cluster named “Employee” have a strong focus on employee wellbeing and job
satisfaction. In particular, Menon (2012) find some HR practices (i.e. Teamwork, training,
flexible work description, reward system) that could impact of the satisfaction level of the
employees. The different needs of new generation of employees was the focus of Zhu et al.,
(2015), the authors find that the involvement of the workforce in the processes of decision
making, supervision and management, impact on their satisfaction.

Another important factor influencing the job satisfaction is Lean Six Sigma, its dimensions
(Define, Measure, Analyze, Improve, and Control/Define, Measure, Analyze, Design, and
Validate, 5S and Kanban) “positively influences employees’ performance, described by
employee satisfaction, absenteeism, salaries and benefits, employees’ commitment and
employee turnover rate” (Brkic and Tomic, 2016).

Of marginal importance is the need for the HR function of having “appropriate governance
principles” (Farndale, Paauwe and Boselie, 2010), the fact that the International Framework
agreements could lead to high commitment (Sydow and Frenkel, 2013) and the role of
employees’ skills regarding supplier integration (Huo et al., 2015).

The cluster named “managerial implications” shows the importance of the HR practices in
“predicting labour disputes” with managerial style “turned out to be a useful predictor”. The
literature of this cluster highlights, implication regarding the adoption of Six Sigma as a
whole, which is influenced by the organization’s structure.

The theme “Green Human Resource Management” is made of “practices aligned with
environmental sustainability goals and which aim at developing employees’ abilities,
motivation and commitment, and involvement in support of those goals at the firm level™.
Green HRM has positive impact on environmental performance. Rajiani, Musa and Hardjono,
(2016) points out the difficult of measure the HRM output since there is a “polarization
between "Best fit" and “best practice”.

5. Limitations

The literature review conduct in this study identifies ten clusters, which constitutes the
themes discussed in the HRM field related to manufacturing. Despite all the precautions and
attentions, this study is not free of limitations. The first limitation, the most obvious, is the
study of the manufacturing area only through the lens of HRM. HRM s a relative recent
model if compared to the long history of manufacture production. Adding the other models
(i.e. “Personnel Management”, “Industrial Relations”, “Human Capital”) would have resulted
in an increased number of articles with different, when not contrasting, ideas and theories.
The focus is only on the HRM and its spinoff (such as Strategic HRM or Green HRM), rather
than study the most important theme for all the models.

Another limitation is the time chosen (2007-2017). The periods of ten years it is not
broaden enough to perform a longitudinal analysis of the evolution of the field.
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