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Abstract

Purpose — Existing research evidence shows a fragmented understanding of the roles of first-line
employees (FLEs) as essential factors for successful lean implementation in small- and medium-sized
enterprises (SMEs), provoking recent calls for additional research on the identification of enablers and
barriers for lean acceptance among workers. Therefore, this paper aims to identify related enablers and
barriers to lean implementation among FLEs and determine future research avenues for improving the
understanding of lean methodology implementation in SMEs.

Design/methodology/approach — Relying on a systematic literature review methodology, the
authors aimed to synthesize and evaluate available peer-reviewed papers on the role of FLEs in lean
implementation in SMEs. General descriptive and thematic analysis comprehensively depicted the
selected research topic and identified the main themes within collected papers and potential future
research questions.

Findings — The authors identified four main themes related to FLEs’ role in lean implementation: cultural
change factors, employee characteristics, management involvement and lean job design. Within each theme,
the authors present a comprehensive overview of FLE-related factors and associated enablers and barriers
that should be considered for a successful lean implementation in SMEs.

Practical implications — The research outcomes are important to practicing managers in SMEs, helping
them facilitate lean acceptance and enhance the likelihood of successful lean implementation.

Originality/value — The insights from this study present building blocks in developing a lean
implementation model for SMEs that considers the FLEs' role more comprehensively.
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1. Introduction

Increasing market competition and environmental dynamism have forced businesses to
focus on implementing efficient improvement programs to meet changing customer needs
(Inuwa and Rahim, 2020; Prasanna and Vinodh, 2013). The lean methodology is increasingly
being implemented to manage such challenges because it improves firm responsiveness to
changing customer demands while simultaneously optimizing the underlying operating
processes. The lean concept can be traced to the Japanese automotive manufacturer Toyota,
which improved its processes to increase efficiency and eliminate waste, creating greater
value for customers (Womack et al, 1990; Womack and Jones, 1996). The main idea behind
lean is the concept of continuous improvement of products and processes as well as
elimination or reduction of activities that do not add value for the customer — so-called waste
(overproduction, waiting, excessive inventory, motion, defects, unnecessary transport and
over-processing) (Bhamu and Singh Sangwan, 2014; Gupta and Jain, 2013). Some of the
common goals of lean implementation are a continuous flow of activities, reduced delivery
times, improved quality at lower costs, waste elimination and minimized inventory (Hines
et al., 2004). Therefore, if properly managed, then lean allows firms to create a competitive
advantage via cost reduction, enhanced productivity, high responsiveness to customer
demand and improved quality (Hasle et al.,, 2012; Womack, 2007).

Although the benefits of lean have been widely proclaimed and published, many firms
struggle with lean implementation, especially small- and medium-sized enterprises (SMEs)
characterized by scarce resources and complex processes (Dombrowski et al., 2010; Goodyer
et al., 2011; Shah and Ward, 2003). Most of the research on lean implementation has focused
on large firms (Belhadi et al., 2019), limiting the transfer of the findings to SMEs because of
their specific characteristics and needs (Dombrowski et al., 2010; Rymaszewska, 2014). Lean
implementation in SMEs is often considered a project involving introducing technical tools
supported by external expertise (Achanga et al., 2006; Kumar et al, 2006). The predominant
focus on the technical application of various tools with limited consideration of employees
has provoked many lean failures (Huber and Brown, 1991; Womack, 2007). Fulfilling the
guiding principles of lean requires continuous learning and dynamic adaptation of employee
operations (Dombrowski et al., 2012; Gambatese et al., 2017; Hasle et al., 2012).

The shift from control-focused work systems toward lean has had a considerable effect
on first-line employees (FLEs) (alternatively, shop-floor or “blue-collar” workers) (Boxall and
Macky, 2007; Godard, 2004). By “first-line employees,” we mean employees directly involved
in producing products or providing services (Lande et al., 2016; Shokri et al, 2016; Womack
and Jones, 2003). They work in a context different from that of managers at higher levels
(e.g. different work environments, motivation systems and responsibilities) (Huber and
Brown, 1991), and they are expected to be excited about and committed to adopting lean
(Womack et al., 1990).

Existing literature reviews have contributed significantly to the understanding of the
barriers and enablers of lean methodology in SMEs (Hasle et al, 2012; Hu et al., 2015;
Khazanchi et al, 2007; Magnani ef al., 2019; Sony and Mekoth, 2019) but have failed to
consider comprehensively the lowest hierarchical level, which was previously found crucial
(Vidal, 2007). Hence, authors in the field of lean have emphasized the need for a better
understanding of FLEs" behavioral aspects, alongside the various contextual determinants
(Schmidt, 2011; Zhang et al., 2012), especially in the SME context (Campagna et al., 2020; Hu
et al., 2015; Losonci et al., 2017; Pearce et al., 2018) in which companies are significantly
lagging in lean implementation, besides the great potential (Pech and Vaneécek, 2018).
However, the existing literature offers anecdotal evidence from studies focusing on
employees in SMEs and their role in lean implementation (Hines et al, 2011; Losonci et al.,



2017, 2011; Shokri et al., 2016), with the main focus on the identification of critical success
factors, readiness to embark on lean applications of human resource practices and
measuring employees’ performance. Moreover, some studies have partially explored
mechanisms for fostering FLES’ motivation, engagement and involvement in lean initiatives
(Boxall and Macky, 2007; Cullinane et al., 2017), leaving the topic underexplored, vague and
unsystematized. This study answers the existing calls for further clarification of the
employees’ role in the specific contextual conditions of SMEs to achieve successful lean
implementation (Bortolotti et al., 2015; Magnani et al, 2019; Thirkell and Ashman, 2014).
Hence, we aim to:

 identify the main themes and factors related to FLES’ role in lean implementation in
SMEs; and

¢ determine associated enablers and barriers that can help practicing managers in
SMEs facilitate lean acceptance and enhance the likelihood of successful lean
implementation.

To correctly outline the structure of this field, we intend to extract themes — representing
groups constructed based on shared meaning topics related to the role of FLEs in SME lean
implementation. We further divide the themes into factors — representing elements of
themes that positively or negatively impact the FLE role in SME lean implementation. In
this analysis, factors act as content subsections of themes. Enablers represent
characteristics of identified factors that promote and help FLEs in successfully engaging in
SME lean implementation, and barriers represent characteristics of factors that act as
obstacles or issues which prohibit adequate involvement of FLES in successful SME lean
implementation. Therefore, the study will address the following research questions (RQs):

RQI. What has been studied regarding first-line employees and their roles in lean
implementation in small- and medium-sized enterprises?

RQ2. What are the main themes, factors and related enablers and barriers of lean
implementation in small- and medium-sized enterprises that emerge concerning
the role of first-line employees in lean implementation in small- and medium-sized
enterprises?

The paper is organized as follows: first, we provide a theoretical baseline regarding the
specifics of lean methodology implementation in SMEs and the importance of FLEs in lean
implementation, introducing the focus of our research on the role of FLEs in lean
implementation in SMEs. We then explain the methodology used for our literature review
and follow up with a discussion of the findings. Finally, we identify and discuss limitations
and potential future research.

2. Literature review

2.1 Lean in small- and medium-sized enterprises

SMEs have distinctive characteristics that significantly influence the success of lean
implementation (Achanga et al., 2006; Shah ef al., 2008). Existing literature shows that the
main objective for lean implementation in SMEs is optimizing operation processes and
waste reduction (inventory, space and lead and delivery time) (Dora ef al, 2014; Grewal,
2008; Hu ef al, 2015). Not surprisingly, the lean tools implemented most often in SMEs are
value-stream mapping, Kanban, 55/6S and visual management (Alkhoraif et al,, 2019; Hu
etal,2015).
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Although lean is a highly convenient program for implementation in SMEs (Hu ef al,
2015), the literature contains much evidence of implementation failures, with failure rates of
60-90% (Secchi and Camuffo, 2019). The required implementation cost and the uncertainty
of the subsequent benefits, alongside the high failure rate, limit the commitment and
application of lean in SMEs (Achanga ef al, 2006; Ping-yu, 2009) compared to large
enterprises (Shah and Ward, 2003). Therefore, many comprehensive studies of lean
implementation in SMEs have aimed to understand critical barriers that prevent and critical
success factors that enable successful lean implementation in SMEs (Hu ef al, 2015;
Rymaszewska, 2014; Yadav et al., 2019b).

Leadership and management strategy, organizational culture, education and training
and employee involvement were most often listed as critical success factors for successful
lean implementation in SMEs (Achanga et al, 2006; Bhamu and Singh Sangwan, 2014;
Timans et al., 2012). Hence, some specifics of SMEs act as enablers and barriers to lean
implementation. For instance, lack of funding (Panizzolo et al, 2012), underdeveloped
processes and quality control systems, lower supply-chain power for just-in-time delivery,
poor management supervisory and support (Alkhoraif et al, 2019) and greater demand
variability (Dowlatshahi and Taham, 2009) act as barriers. Difficulties in acquiring and
retaining lean managers who will guide the implementation of sophisticated lean principles
with the underpinning human resource management practices is a severe limitation for
SMEs (Tortorella et al, 2015). On the other hand, production system flexibility, good
communication, long-term commitment to maintaining the business, greater government
support and multiskilled employees (Hu et al., 2015; Rymaszewska, 2014) serve as enablers
for lean implementation in SMEs.

Full lean implementation usually requires substantial investments; thus, a fruitful
environment for lean implementation requires economic stability (Costa ef al, 2019,
Mazanai, 2012). The requirements for upfront projection of implementation costs and related
benefits (Achanga et al, 2006), the uncertainty of financial benefits and the time lag between
the implementation and the financial benefits make lean implementation in SMEs less viable
(Zhou, 2016). Therefore, SMEs could consider less sophisticated and inexpensive lean tools,
such as 5S, kaizen, value-stream mapping, standardization and total productive
maintenance for internal improvement as steppingstones to lean implementation (Chaplin
et al., 2016; Hu et al., 2015; Lee, 2004; Nguyen, 2015). Other more sophisticated lean tools (e.g.
level scheduling and small-lot sizing) should be implemented subsequently (and partially
according to a firm’s specific operating conditions) after the creation of initial internal
capacity (Done et al, 2011; Hu et al, 2015; Mathur ef al., 2012; Rose et al., 2013). Fewer
organizational layers in SMEs facilitate flexibility and promote change, lower bureaucracy
and direct communication between managers and employees, acting as a strong enabling
factor (Dowlatshahi and Taham, 2009; Huber and Brown, 1991). However, the informality
could jeopardize the adoption of lean practices that rely on process standardization (Timans
etal,2012).

2.2 Lean and first-line employees

The literature has not reached a consensus about the implications for employees involved in
the lean implementation in SMEs (Hasle et al, 2012; Hu et al., 2015; Losonci et al., 2011; Pearce
et al,, 2018; Shokri et al., 2016). Lean demands a high degree of responsibility for employees’
work (Panizzolo et al, 2012) as well as flexible, multiskilled employees who can successfully
work in teams, continuously improve processes and actively solve problems (Andersson et al,
2006), allowing employees to work “smarter” instead of “harder” (Womack, 2007). However,
some authors (Boyle and Scherrer-Rathje, 2009; Conti et al., 2006; Lewchuk and Robertson,



1996) argued that the inherent characteristics of lean could hinder rather than facilitate
employee productivity. Work intensification, increased responsibility and accountability,
higher peer pressure and continuous involvement in the production process may create
unfavorable working conditions (Delbridge et al, 1992) and counteract job autonomy,
decision-making involvement, upskilling and active participation in problem-solving activities
(Parker and Slaughter, 1988; Parker, 2003). Delbridge (2005) and Conti and Gill (1998) posited
that the potential adverse effects of lean on employees are contingent upon the design and
operation of lean production systems. Hence, authors have suggested establishing smart
human-resource management systems that allow the coexistence of high-involvement work
and intensive lean practices (Kramar, 2014; Neirotti, 2020).

Shokri et al. (2016) and Alhuraish ef al (2017) emphasized that “softer” variables of
employees’ behavior and cultural changes can be essential for lean implementation and
require further exploration. Careful lean employee selection and proper rewards increase
employees’ involvement and engagement in lean implementation (Hu ef al., 2015; Singh and
Rathi, 2021). On the other hand, a lack of empowerment and benefits decreases engagement
and participation, leading to lean implementation failure (Antomarioni et al, 2020).
Surprisingly, evidence is rare concerning the importance of FLEsS” behavioral attitudes in
lean applications (Hines et al., 2011; Losonci et al., 2011; Ramadas and Satish, 2018a, 2018b).
One possible reason might be the extensive focus on operational and financial performance
measurement instead of employees’ behavioral changes. A holistic lean implementation
requires developing a supportive cultural environment, which is usually time- and resource-
intensive (Hines et al., 2011).

Successful lean adoption requires careful planning for the pre-implementation,
implementation and post-implementation phases. For the pre-implementation phase, lean
awareness programs should be created to overcome initial resistance, increase trust in lean
benefits and create a long-term commitment to a quality culture, especially among FLEs and
their supervisors (Bhamu and Singh Sangwan, 2014; Liker and Wu, 2000). Hence, external
training and education programs based on lean principles might create the needed employee
readiness and empowerment for the implementation phase (Gunasekaran and Lyu, 1997).
The post-implementation phase should assure continuous improvements after the
implementation phase. Therefore, lean adoption requires consideration of various technical,
organizational and social changes (Ahlstrém and Karlsson, 1996). Managerial views on lean
as a prominent tool for process improvement while neglecting human aspects for sustained
change and continuous improvement often result in absolute implementation failure in
SMEs (AlManei et al., 2017; Panizzolo et al., 2012; Pearce et al., 2018).

3. Methodology
We have performed a systematic literature review (SLR) to fully consider, evaluate and
synthesize existing research efforts (Cooper, 2015). Many authors have confirmed the
importance of SLRs to identify underexplored questions in specific areas to provide better
understanding (Cronin, 2011; Jesson et al., 2011). Therefore, we followed Thomé ef al’s (2016)
step-by-step research approach (Figure 1), which builds on established SLR methodologies,
such as the ones suggested by Cooper et al. (2009) and Denyer and Tranfield (2009). The
step-by-step SLR research methodology consists of eight steps:

(1) planning and formulating the problem;

(2) searching the literature;

(3) data gathering;

(4) quality evaluation;
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Figure 1.
Research approach
and process

Planning and formulating the problem: focusing the research on the role of FLEs in successful lean implementation in SMEs.
Aim — identifying and appraising existing literature on FLEs in lean SMEs, conceptual identification of central issues and
research gaps through a neutral perspective.

Data collection: keyword decision,

T . L N Literature search: 2,497
timeline decision, application of

Additional articles: 2,953

inclusion/exclusion criteria, [P| Scientific Dfitabascs (EBSCO, K Added from Google Scholar
. Scopus, Springer...)
snowballing
Y
Excluded articles: 1,570
Screened articles: 2,953 Reviews, grey literature (reports,
Title search, papers in English theses), fields outside economics and
business)
A
uality evaluation: quality Eligible fxrticles: 1,383 Further exclusion: 1,062-
94%. Peer-reviewed journals, conferences, Papers that don’t deal with SMEs,
assessment of journals and . N s .
N L . published before Dec. 2020, must employees or don’t mention
conference proceedings; refining the have .lean” in title emplovee involvement in lean
coding structure, discussing
discrepancies in content coding
Full-text articles assessed for review: Full-text articles §xcluded: 186
326 ] No focus on lean in .SMEs and
employee role, duplicates
v
Final set of articles for qualitative Cross-references: additional 15
synthesis: 140 articles
A
Data analysis and synthesis:
categorizing the articles,
summarizing emerging topics
* Descriptive analysis: year, geographic area, industry

sector, research method
Interpretation: synthesizing and
comparing evidence

¥

Presenting results: preparing the
report for informing policy and

practice
!

Updating the review

Thematic analysis: identifying themes: cultural change
factors, employees’ characteristics —competence/
personality traits, management involvement, lean strategy

P

(5) data analysis and synthesis;
(6) interpretation;

(7) presenting results; and

(8 updating the review.

After defining the research’s broad area and related research questions, we searched
the Web of Science, Springer Link, Science Direct, Scopus—Elsevier and Taylor and
Francis databases, which cover most of the top publications in the field of management,
avoiding a restrictive review of available literature. Therefore, as a quality proxy, we
included only international scholarly peer-reviewed literature published up to
December 2020. Hence, we also included conference papers published in high-quality



conference proceedings because they usually cover a large body of up-to-date Importance of
knowledge (Bandara et al., 2015). Of 140 papers, 23 stem from conferences. To assure first-line
they are peer-reviewed, we manually checked each conference. Gray literature and employees
working papers were excluded for the sake of rigor. Using brainstorming and
snowballing, we selected the following search keywords/strings: “SME/small
business,” “lean” and “employee/worker” (Table 1). Considering the specific topic of
interest (Jesson et al., 2011) and the relevant criteria for inclusion (Figure 1), the initial 283
search on the topic resulted in 2,497 papers of interest. We also searched Google Scholar
to retrieve potentially relevant articles not included in the research databases, which
expanded the total selection to 2,953 papers. In the next stage, we omitted literature
unrelated to our areas of interest (e.g. Tanco, Santos, Rodriguez and Reich, 2013),
reducing the number of papers to 321. We additionally included 15 relevant using cross-
references in the final list of articles. After reading the full-text papers and omitting
duplicates, the number was reduced to 135 final papers.

Finally, we approached a careful analysis and synthesis of the articles. Following
Tranfield et al. (2003), we covered general descriptive analysis and thematic analysis to
depict the selected research topic comprehensively. The descriptive analysis allowed a
simple categorization of the selection of literature, the key journals and trends of publishing,
region and industry sectors and research methods. On the other hand, the thematic analysis

Database Keywords/search string

Web of Science TS=(lean AND SME* AND employee*) ) AND LANGUAGE: (English)
TI=(lean AND SME*) AND AB=(employee*)) AND LANGUAGE: (English)
ALL=(lean AND SME* AND employee*) ) AND LANGUAGE: (English)
ALL=(lean AND small business AND employee*) ) AND LANGUAGE: (English)
(TS=lean AND ALL=(SME* AND worker*) ) AND LANGUAGE: (English)
SpringerLink lean AND SME AND employee
lean AND SME AND worker
lean (titled) AND small AND business AND worker
lean (titled) AND small AND business AND employee
Science Direct lean AND SME AND employee
lean AND SME AND worker
lean AND small business AND worker
lean AND small business AND employee
Scopus—Elsevier TITLE-ABS-KEY (lean AND sme* AND employee* )
TITLE-ABS-KEY( lean AND SME* and worker*)
(TTTLE(lean) AND TITLE-ABS-KEY (small AND business AND employee)) AND
DOCTYPE(ar OR cp)
(TTTLE(lean) AND TITLE-ABS-KEY (small AND business AND worker)) AND
DOCTYPE(ar OR cp)
Taylor and Francis [All: lean] AND [All: sme*] AND [All: employee*] AND [Publication Title: lean]
[All: lean] AND [All: sme*] AND [All: worker*] AND [Publication Title: lean]
[Publication Title: lean] AND [All: small business] AND [All: worker]
[Publication Title: lean] AND [All: small business] AND [All: employee]
Google Scholar allintitle: lean employee OR SME
allintitle: lean worker OR SME

o~ —

Notes: TS = topic, TI = title, ALL = all fields, Booleans (AND). Boolean “AND” signifies all words in the Table 1.
search must be included in all results, “OR” if only one word of the search is included in the results. TITLE- Databases and
ABS-KEY signifies the search was limited to the papers’ title, abstract and keywords. DOCTYPE signifies search strings for the
the document type (we included conference papers and scientific articles) literature review
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Figure 2.
Number of papers
published per year

Figure 3.
Researched
geographical area in
lean small- and
medium-sized
enterprises articles
dealing with
employee roles

enabled the identification of the main themes in the collected papers and potential future
research questions. Through parallel and simultaneous coding and categorizing supported
by the QDA Miner program, we refined the coding structure to summarize and understand
the main emerging topics and discuss potential discrepancies in content coding until we
reached a consensus. The calculated interrater reliability was high (0.93), showing sufficient
coding consistency and agreement among the coders (Miles and Huberman, 1994). The
results of descriptive and thematic analyses are discussed in the following sections.

4. Descriptive analysis

The descriptive analysis shows the continuous increase in publications addressing
employees’ roles in lean initiatives in SMEs (Figure 2). The first published paper included
in this analysis dates back to 1995 (O’Donnell, 1995). The number of research papers on
the topic has grown exponentially, peaking in 2019. Figure 2 depicts the research trends
addressing employees regarding lean applications in SMEs. The amount of research has
grown steadily, gaining more traction since 2010, after which it showed continuous
growth.

From the entire sample, 114 papers indicated the addressed geographic area
(approximately 81 % of the papers). The most significant emphasis has been on European
firms (34 %), followed by Asian ones (28%), whereas South America and Australia received
the least attention (Figure 3). Further analysis of European and Asian studies found a
majority had focused on lean implementation in the UK and India. Some studies focused on

20
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Australia . 1.37%
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multiple [l 2.74%
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North America _ 8.90%
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europe |

0.00%  5.00%  10.00% 15.00% 20.00% 25.00% 30.00% 35.00%



one specific industry (together, they represent 68% of all the papers in this analysis), while
others (21%) considered multiple industries or presented cross-industry analyses including
several different industries (Nguyen, 2015; Robinson and Schroeder, 2009; Stanica and
Peydro, 2016). Overall, the manufacturing sector was predominantly addressed (Figure 4,
57% of the papers, cf. Antomarioni et al., 2020; Nikolou-Walker and Lavery, 2009; Tan et al.,
2013; Timans et al, 2016). Some literature reviews or conceptual papers did not address
specific industries but focused on researching lean in SMEs as a methodology in general
(Lauver et al., 2018; Salma et al., 2018; de Treville and Antonakis, 2006). These papers were
marked as “industry not stated” in Figure 4. Some industries were mentioned only in one
paper, so we combined those into one segment — “other.” These include the food industry,
steel and oil industry and meat processing.

Of 140 articles reviewed, 38% used questionnaires for their empirical research
(Lauver et al, 2018; Marin-Garcia and Bonavia, 2015; Santos et al, 2015;
Wickramasinghe and Wickramasinghe, 2016; Wong et al, 2009). Around 37% of
papers are case studies (Majava and Ojanperd, 2017; Orji-Oko et al., 2015; Yuik and
Puvanasvaran, 2020) and around 7% used various mixed methods [combination of
questionnaires and interviews (Antosz and Stadnicka, 2017; Seppild and Klemola,
2004) or observation and interviews (Lewchuk and Robertson, 1996; Stanica and
Peydro, 2016)]. A smaller number of articles presented literature reviews or
theoretically examined workers’ roles in lean SMEs (Cullinane et al, 2013;
Dombrowski et al., 2012; de Treville and Antonakis, 2006).

5. Review findings

Four main themes emerged from the literature analysis on FLES’ role in lean implementation
in SMEs: cultural change factors, employees’ characteristics (competence/personal traits),
management involvement and lean job design. In the following sections, we present the
discussion of the main themes, their underlying factors and the related literature. Based on
underlying factors, enablers and barriers are identified within each of the main themes, and
they are presented and summarized at the end of each theme description (Tables 2-5).

5.1 Theme 1: cultural change factors

As a sociotechnical system, implementing lean requires a cultural change to make the lean
journey feasible (Womack, 2007). Thus, understanding the organization’s underlying
cultural values, assumptions and beliefs can notably support lean’s effectiveness (Al-Najem

mining [ 1.43%
construction I 1.43%

metal industry . 2.14%

other - 5.71%
industry not stated _ 10.71%
various, multiple or cross-industry _ 21.43%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
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1 4’2 Role Cultural change factors
Enablers Training, practicing and mentoring (Alefari et al., 2017)
Creativity allows high autonomy (de Haan ef al., 2012)
Leadership, teamwork, innovation and organizational culture (Burawat, 2019; Li et al., 2015)
Commitment, communication, work methods and beliefs (Losonci et al., 2011)
Employees design lean policies and programs and influence everyday decisions (Marin-
286 Garcia and Bonavia, 2015)
Cultural dimensions in high person-centered culture (Cadden et al, 2020; Kull et al., 2014)
encompass work environment, communication and trust (Dora et al., 2016)
Table 2. Enhancing employee awareness of lean benefits (Eswaramoorthi et al., 2011)
Enablers and Countries with low performance and future orientation, lower assertiveness and high
barriers of the uncertainty avoidance (Kull ef al., 2014)
cultural change Barriers Lack of understanding of lean benefits, job-related strain and job ambiguity (Bergquist and
factors for first-line Westerberg, 2014)
. Perceiving lean as additional work (Burawat, 2019)
fsmployees in leap Excessive participation (Brannmark and Holden, 2013)
implementation in Lack of awareness of health and safety procedures — poor working conditions (Alkhoraif and
small- and medium- McLaughlin, 2018)
sized enterprises Lack of worker empowerment (Bruno and Jordan, 2002; Lewchuk and Robertson, 1996)
Employee characteristics (competence/personal traits)
Enablers  Creativity and innovation (Darcy et al., 2014; Saunders et al., 2014; Yadav et al., 2019a)
Task rotation, training and reallocation (Majava and Ojanper4, 2017)
Problem-solving demands and activities (Cullinane et al, 2013; Huo and Boxall, 2018)
Involvement in activities of checking, reporting and correcting eventual problems (Kull et al,
2014)
High level of affect-based trust and cognition-based trust (Li ef al., 2015; Bruce et al., 2011); trust
Table 3. built through team activity (Roslin ef al., 2019; Shokri et al., 2016)
Enablers of and Knowledge-sharing (Eze ef al., 2013)
barriers to the Signs of improvements in lean implementation in a particular area within SMEs (Bakas et al.,
employee 2011) .
characteristics ) Adaptable employees (qubrowskl etal, ZQIO)
Barriers  Unused employee creativity (Majava and Ojanperi, 2017)

factors for first-line
employees in lean
implementation in

small- and medium-

sized enterprises

Lack of confidence in the lean program (Ramadas and Satish, 2018a, 2018b)

Resisting to lean (AlManei ef al., 2017; Antomarioni ef al., 2020; Antosz and Stadnicka, 2017;
Mamat et al., 2015; Ramadas and Satish, 2018a, 2018b; Salma et al., 2018)

Lack of knowledge of lean techniques (Rose ef al, 2013; Van Goubergen et al., 2011)

Lack of training and skills (Abu et al., 2019; Moeuf et al., 2016; Yadav et al., 2019b)

et al., 2012). However, the literature has predominantly considered lean a technical toolbox
concept and has paid less attention to the human factor and supporting culture (Andersson
et al., 2006; Delbridge, 2005). We identified several factors inside this theme that relate to the
role of FLEs in lean SMEs.

5.1.1 Commitment (engagement). The success of lean implementation highly depends on
the employees and their capabilities and willingness to commit to continuous improvement
and development (Liker and Meier, 2007). Building a high level of commitment and
engagement among workers is the primary determinant of successful lean implementation
(Angelis et al, 2011; Gatchalian, 1997, Shadur et al, 1995). Lean introduces additional



demands on FLEs for identifying and solving the problems and greater responsibility for

Importance of

the quality, multiskilling, delegation of tasks and maintenance of the equipment (Bouville first-line

and Alis, 2014; Hernandez-Matias et al., 2019). Although the delegation and decentralization employees

of decision-making could enhance FLEs motivations, workers might be unwilling or

unprepared to take on such responsibilities, creating dissatisfaction and stress (Abolhassani

et al, 2016; Vidal, 2007). Moreover, greater cognitive demands, use of skills, production

responsibilities and pressures on FLEs often offset the presumed benefits of higher 287

autonomy and task variety (Hasle et al., 2012; Jackson and Mullarkey, 2000; Thanki and

Thakkar, 2014). Many FLEs are unprepared and reluctant to engage in problem-solving,

decision-making and applying multiple skills. Forcing them to participate in those activities

increases job-related strain and job dissatisfaction (Hopp, 2018; Vidal, 2007). Dissatisfied

workers might exhibit counterproductive behavior or leave the firm (Bergquist and

Westerberg, 2014). Negative job demands should be balanced with positive job resources to

ensure proper employee engagement, as suggested by the job demands-resources model

(Demerouti and Bakker, 2011; van Dun and Uittenbogaard, 2017).

5.1.2 Lean awareness program. A lack of awareness and training on the lean concept can

introduce resistance because of a perception of an increased workload, fear of mistakes and
Management involvement

Enablers Management involvement (Achanga et al., 2006; Gandhi et al., 2018; Hu et al., 2015; Mamat
et al., 2015; Yadav et al., 2019a) Table 4.
Top and middle-management commitment (Alefari et al., 2017; Hernandez-Matias et al., 2019) Enablers and
Top management support (Glover ef al., 2011; Caldera et al., 2019), first-line manager support barriers of
b e & (12<011? )t 1, 2014; Mehta and Shah, 2005) management
Aesiigr?icng reipcfn:il;ility ayndilsi?l;riools zfior’ making decisions (Hallstedt ef al., 2013) involvement factgrs
External support from consultants (AlManei et al., 2017) for ﬁr'st—lme

Barriers Lack of management commitment (Jobin, 2015; Yadav et al., 2019b; Mamat et al., 2015) _employees mn lez_ln
Lack of communication between workers and supervisors (Yadav ef al., 2019b; Ramadas and implementation in
Satish, 2018a, 2018b) small- and medium-
Lack of knowledge about existing specialists in lean areas (Ramadas and Satish, 2018a, 2018b) sized enterprises
Lean job design

Enablers Communication (Puvanasvaran et al., 2009)
Enhanced job resources to boost the motivational potential (Cullinane et al., 2014)
Reward system (Moeuf et al., 2016) and recognition (AlManei et al., 2017; Mohammad and
Oduoza, 2019)
Financial rewards (Bhamu and Singh Sangwan, 2014) Table 5.

Barriers Not informing workers of lean strategies and miscommunication (Bhamu and Singh Sangwan, Enablers and

2014; Worley and Doolen, 2015)

Low skill levels of employees (Yadav et al., 2019b),

Increases in workplace intensity related to lean (Anderson-Connolly et al, 2002; Bouville and
Alis, 2014)

Higher workload and role overload (Brinnmark and Holden, 2013)

Work intensification (Huo et al., 2019)

Lack of proper recognition (Bocquet et al., 2019)

Lack of suitable reward systems (Sahoo and Yadav, 2018)

barriers of lean job
design factors for
first-line employees
in lean
implementation in
small- and medium-
sized enterprises




TJLSS
142

288

job loss (Vilda et al, 2019). Employees occupying first-line positions with greater direct
involvement in lean usually have a perception bias, provoking a greater perception of
barriers (Antomarioni et al, 2020). Sufficient training in lean is the backbone of the
implementation process, although SMEs often fail to provide systematic, professional
training for the workers (Ramadas and Satish, 2018a, 2018b). SMEs also often rely on
informal in-house training and self-education without engaging a significant number of
external consultants or lean experts (Kumar and Antony, 2008; Yadav et al, 2019b).
Insufficiently and inappropriately trained FLEs will hardly understand the lean philosophy
and fundamentals (Chen and Meng, 2010), a crucial precondition for commitment to and
involvement in lean. Moreover, a lack of awareness of proper health and safety procedures
in lean SMEs could result in poor working conditions (Alkhoraif and McLaughlin, 2018).

5.1.3 Involvement in teamwork. Efficient teamwork provides additional emotional
support for workers, who feel respected, empowered and involved (Shokri ef al., 2016). The
team-based work structure demands multiskilled, flexible and engaged workers (Bayo-
Moriones et al., 2008) who take greater responsibility for various tasks and can rotate across
multiple positions (Ahlstrom and Karlsson, 1996; de Treville and Antonakis, 2006). Giving
autonomy to workers unprepared or unwilling to self-manage their work in group settings
can lead to frustration in workers and lengthy decision-making processes (Scherrer-Rathje
et al, 2009). FLEs in SMEs should be equipped with better team problem-solving
capabilities because they usually transfer information and responsibilities less precisely
(Gélinas and Bigras, 2004).

Individual workers’ uneven contributions and involvement may lead to resentment and
decreased efficacy of lean teams (Procter and Radnor, 2014). This is especially important for
inexperienced shop-floor workers in SMEs, who might not be given a chance to be involved
in decision-making or problem-solving (Che Mamat et al, 2014), calling for careful
involvement and “respect for workers” (de Treville and Antonakis, 2006). At the heart of
lean production, teamwork allows employees to receive feedback, share issues and provide
support (Conti et al, 2006). Hence, sharing responsibility with coworkers can lead to greater
worker involvement in lean (Longoni et al., 2013).

5.1.4 Empowerment. FLEs in SMEs are mainly deployed in day-to-day operations,
creating a need to empower them and ensure a supportive organizational culture (Panizzolo
et al, 2012). Vidal (2007) defined employee empowerment in lean as delegating authority to
workers by increasing their skills, abilities, responsibilities and capacities for decision-
making, problem-solving and continuous improvement. In large enterprises, employee
empowerment should be especially accentuated in later stages of lean implementation, when
the need for adequate routine emerges (Netland, 2016). In SMEs, on the other hand,
employees should also be empowered to design lean policies and later influence everyday
decisions (Marin-Garcia and Bonavia, 2015).

5.1.5 Characteristics of culture. Some characteristics of natural cultures, such as power
distribution, degree of interdependence, uncertainty avoidance and social norms, introduce
differences in lean implementation (Bortolotti et al, 2015). Thus, before beginning to
implement lean in SMEs, managers should carefully study and consider organizational and
national characteristics that might affect its adoption (Kull et al, 2014; Wangwacharakul
et al., 2014). For example, creating high-performing idea systems shifts the organization
towards a “lean culture.” Emphasizing the importance of small ideas allows for daily,
continuous improvements and promotes quick organizational learning (Robinson and
Schroeder, 2009). This is especially beneficial in SMEs, as these ideas are easier and simpler
to implement and often do not require high investments. FLEs see and experience the impact
of their participation, and this kind of supportive organizational culture creates a circle of



ongoing improvements. On the other hand, cultures characterized by individualism, power
distance and uncertainty avoidance might introduce uncertainty among FLEs who feel
threatened by ambiguous or unknown situations or unprepared for cross-functional team
collaboration and job rotation (Kull et al, 2014; Wangwacharakul et al., 2014). Lean tools
should be adapted to the specifics of the context, and lean should be seen as a direction, not
as a state to be attained after implementation (Ahlstrém and Karlsson, 1996; Cullinane et al.,
2013; Eswaramoorthi ef al., 2011).

5.2 Theme 2: employees’ characteristics

Employees’ characteristics are essential determinants for their empowerment and
participation in lean initiatives and implementation success because the collective change is
a composite of individual firm members’ activities. Individual readiness for change is “a
mindset that exists among employees during the implementation of organizational changes”
and encompasses their beliefs, attitudes and intentions about the need for the change
initiative and the firm’s capability of undergoing such change (Armenakis et al., 1993). It is
an essential resistance precursor to supporting lean implementation (Vakola, 2014).
Although some employees might support lean implementation as a change to improve their
work and benefit their work status, others might feel distressed and formulate negative
attitudes toward the change (Conti ef al, 2006). For instance, shop-floor workers might
perceive lean as more controlling and coercive than empowering and liberating, introducing
resistance to change (Losonci et al., 2017). Moreover, workers with low growth needs prefer
stable and routine work (Angelis ef al, 2011). The difference in attitudes toward change is
contingent on some employees’ characteristics, such as coping styles, motivation,
personality traits and gender (Vakola, 2014). For instance, shop-floor employees might have
lower self-esteem, decreasing their openness to change (Bhamu and Singh Sangwan, 2014;
Judge and Hurst, 2007). Thus, supervisors should be aware of the effect of individual
differences on the reaction to change (Afsar and Masood, 2018; Hofstede, 1980) and inspire
workers through transformational leadership.

5.2.1 Creativity. Huo and Boxall (2018) found creativity essential for workers’
participation in problem-solving and continuous improvement. In SMEs, FLEs are expected
to engage and actively participate in work-process design by providing creative solutions to
potential issues (de Haan et al., 2012; Yadav et al., 2019a). However, creative thinking is not
possible without job-relevant knowledge that is sufficiently rich to allow further exploration
and recombination of the stored knowledge and information (Amabile et al, 1996). Hence,
inductive-deductive reasoning in SMEs (e.g. quality management projects, training,
knowledge-sharing or cross-functional teams) could encourage employees’ creative thinking
(Kumar et al., 2014).

5.2.2 Confidence. Employees’ lack of confidence in lean is an important barrier in lean
manufacturing in SMEs (Ramadas and Satish, 2018a, 2018b), mainly because of a lower
level of knowledge and expertise in using advanced technical and statistical tools (Thomas
and Barton, 2006). Therefore, creating a supportive organizational culture in lean SMEs is
essential to ease workers’ fears and increase their confidence (Ramadas and Satish, 2018a,
2018b). A pilot implementation should be designed and implemented carefully to prevent
employees’ dissatisfaction and loss of confidence in the program (Marvel and Standridge,
2009).

5.2.3 Resistance and trust. First-line SME employees confronted with the changing
working conditions usually react with greater resistance than employees in managerial
positions (Antomarioni et al., 2020; Dombrowski ef al., 2012; Salma et al., 2018). A lack of
appropriate training and knowledge on the lean concept and related objectives, tools and
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techniques has been recognized as the main reason for resistance among workers in lean
SMEs (Bakas et al., 2011). By understanding why workers resist, firms can act to decrease
fear and increase trust in the program (Lodgaard et al., 2016; Longoni et al.,, 2013). This can
be done by providing upfront comprehensive information and sufficient training on the
change program, correcting misunderstandings and more actively including workers’ ideas
for meeting their needs and counteracting self-interest, fear and a low tolerance for change
(Bruce et al., 2011). Moreover, intensive communication through a lean awareness program
and including shop-floor workers and their supervisors in generating ideas and needs will
decrease fear and increase trust in the program (Bhamu and Singh Sangwan, 2014).
Trustworthy and supportive managers will additionally support the acceptance of change
among workers (Burawat, 2019; Cullinane et al.,, 2017; Mohammad and Oduoza, 2019).

5.2.4 Motiwation. FLEs work in environments (contexts, tasks and responsibilities) that
differ from managers and have different motivational systems (Huber and Brown, 1991; de
Treville and Antonakis, 2006). In lean generally, being exposed to stressful situations often
leads to lower motivation, and ill-motivated employees may bring a downfall to lean
implementation (Parker, 2003). On the other hand, FLEs in SMEs enjoy greater autonomy in
the work delivery, supporting higher levels of learning and motivation (Sterling and Boxall,
2013). SME managers have a greater responsibility to support employees and prevent
motivation decline (Yadav ef al, 2019b). External supervision and peer pressure also
motivate workers to keep investing efforts in lean initiatives (Bakas et al, 2011). Unlike
SMEs, large enterprises (LEs) may have plentiful HR practices that counteract the
decreasing motivation (de Treville and Antonakis, 2006).

5.2.5 Knowledge and skills. A particular challenge to lean implementation lies in workers’
technical knowledge of their workplaces (Abu ef al., 2019). In SMEs, the dominant category
of knowledge is tacit knowledge, accumulated over time through experience and
information exchange with coworkers (Dombrowski et al., 2012; Mohd Zahari et al., 2019).
For instance, workers learn from past defects and use this experience to prevent new ones in
case of repeated orders, which helps in waste reduction (Eswaramoorthi et al, 2011).
However, while collaborative learning and knowledge dissemination are promoted because
of the flat structure of SMEs, they often face resource limitations that affect the workers’
knowledge and skills (Pearce et al, 2018). Thus, in-house training and self-education are
predominant knowledge transfer methods in SMEs instead of external consultancy in LEs
(Kumar and Antony, 2008; Mourtzis et al., 2016; Stanica and Peydro, 2016). Furthermore,
SMEs’ skills shortage and employee turnover make the knowledge creation and transfer
processes more demanding because lean activities require skill variety, broad scope for
action and similar demands (Coetzer et al., 2017).

5.2.6 Adaptability. The sustainability of lean in the long run depends on employees’
adaptability to new tasks, technologies and procedures (Sony and Mekoth, 2019). Formal
communication, participative practices and dynamic training programs foster the
willingness to adapt to lean practices (Bocquet et al., 2019), optimal when employees begin to
grow in their roles, usually after two years of implementing lean (Carlsson and Aronsson,
2017).

5.3 Theme 3: management involvement

The success of lean implementation in SMEs requires management’s consistent financial
support, clear improvement vision, active involvement and commitment to a long-term
improvement philosophy (Bhamu and Singh Sangwan, 2014), even at short-term financial
losses (Liker and Meier, 2007). Thus, a medium-sized firm takes a minimum of five years to



2o through the lean transformation (Ohno, 1988; Womack, 2007), which requires long-term
commitment and considerable managerial effort.

5.3.1 Management commitment to lean. Management support and commitment are
often listed as critical success factors for successful lean implementation in SMEs (Achanga
et al., 2006; Hernandez-Matias et al., 2019; Thanki and Thakkar, 2014). Although the mere
presence of top management support is not enough, it is necessary to sustain the
implementation of lean initiatives in SMEs (Worley and Doolen, 2015). Line managers
should serve as engaging leaders who inspire their subordinates, granting them
responsibility, autonomy and feedback and encouraging collaboration and teamwork
(Netland, 2016; Schaufeli et al., 2009).

5.3.2 Commumication of lean strategy. Communication of managers’ visions,
understanding and experiences with shop-floor workers is of utmost importance in creating
satisfactory awareness, trust and confidence among the workers (Burawat, 2019;
Mohammad and Oduoza, 2019). SMEs have fewer hierarchical levels, allowing greater
flexibility and adaptability to changes (Shokri ef al., 2016). Less-rigid hierarchy in SMEs
allows closer communication among managers and employees, fostering trust-building in
the methodology (Dora et al.,, 2016). However, miscommunicating about lean strategies can
provoke confusion among workers about their roles and responsibilities in the lean change
initiative and eventually cause resistance to change (Andrew and Sofian, 2012
Puvanasvaran ef al, 2009). At the same time, a lack of communication makes workers feel
undervalued and unwilling to participate in process improvements (Bruce ef al,, 2011). The
latter might be more present in defensive cultures, where FLEs feel “blame” for defects or
errors (Cadden et al., 2020), and this might be applied even more strongly in SMEs because
feedback is more direct (Conti and Gill, 1998; Delbridge et al., 1992).

A lack of understanding of lean objectives among shop-floor workers can lead to
difficulties getting precise operational data from workers (Bhamu and Singh Sangwan,
2014). Two-directional formal and informal communication between workers and managers
in SMEs can enhance employee engagement (Hilton and Sohal, 2012; Worley and Doolen,
2015). Lean principles and practices need to be communicated carefully to prevent the
perception of prioritizing pure efficiency while being careless about workers’ well-being
(Gambatese et al., 2017).

5.3.3 Manager—first-line employees velationship. Alefari et al (2017) raised the
importance of hierarchical employee engagement, where top managers engage their
immediate subordinates, and this process trickles down to shop-floor employees through
training, coaching and mentoring. Considering the flatter organizational structure and more
effortless communication in SMEs, some authors have emphasized the importance of the
commitment and knowledge of managers who directly communicate with FLEs (Jobin, 2015;
Pearce et al., 2018). Moreover, managers can help FLEs overcome the limitations of poor
understanding through close collaboration in explaining the lean methodology (Adam ef al,
2020; Huo and Boxall, 2018).

5.3.4 Support (information feedback, receptiveness to suggestions and external support).
Managers play an essential role in understanding work stressors and supporting FLEs to
help them cope with increased work demands and protect their well-being (Bruno and
Jordan, 2002; Huo and Boxall, 2018; Ng and Sorensen, 2008). Direct and clear supervisor
feedback on process performance decreases role ambiguity through goal clarification,
preventing lean-related strain (Delbridge, 2005; de Treville and Antonakis, 2006), improving
job satisfaction and decreasing the turnover intention of FLEs in lean SMEs (Huo ef al,
2019). Huo and Boxall (2018) found that the negative effect of lean’s additional problem-
solving demands on engagement and well-being is significantly buffered by sufficient
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training, workers’ involvement in decision-making and first-line manager support.
Furthermore, support through external consultants allows easier lean implementation
because of their deeply specialized knowledge and experience (Kumar and Antony, 2008;
Yadav et al., 2019a).

5.4 Theme 4: lean job design

Managers should use different HR practices (training, contingent compensation and
flexibility) to align individual workers’ interests with those of the firm implementing lean to
assure continuous discretionary efforts (Molina et al., 2004). Existing research has confirmed
the importance of the soft side of management for intentions to engage in continuous
improvement and learning (Koo ef al., 2014).

5.4.1 Work design. Jackson and Mullarkey (2000) suggested a need for balance or
“creative tension” between the positive (e.g. empowerment and engagement) and adverse
effects (e.g. problem-solving and work demands) of lean’s introduction to workers, which
depends on management choices for work design (Lee, 2004). For example, highly skilled
workers might find cleaning and maintenance of machine environments undignified
burdens (Singh et al, 2013). Job rotation reduces repetitive activities (Womack, 2007) and
alleviates boredom and monotony (Gnanavel et al, 2015). Some authors, however, have
related job rotation to a lower level of job satisfaction and intent to stay (Bouville and Alis,
2014). Some shop-floor workers might resist flexible work because of the fear of eroding
their skills and bargaining power (Cartwright and Cooper, 1997). On the other hand,
standardization can reduce the autonomy and freedom of FLEs (Hasle et al., 2012). Overall,
investing in employees” well-being and improved worker relations can counterbalance the
high level of standardization and increased control (MacDuffie, 1995).

5.4.2 Work complexity and pace (work intensification). Job complexity and intensification
often exhaust FLEs by depleting their energy and emotions, leading to health strain and
dissatisfaction (Huo ef al, 2019). SMEs might have difficulties arranging sufficient labor,
financial and time resources to support lean implementation, which additionally
overburdens workers, leading to an unsustained commitment to lean (Abu et al, 2019,
Achanga et al, 2006). Greater production pressures and the removal of slack because of
work intensification can result in role overload and deteriorated worker health when FLEs
cannot accomplish their given tasks or the required changes exceed performance capacity
(Conti et al., 2006; Kaminski, 2001; McLain and Jarrell, 2007).

5.4.3 Appraisal and rewards. Previous research has found differences among the
motivators of FLEs and knowledge workers. Knowledge workers were much more
motivated by autonomy and work content (Harris and Locke, 1974; Ronen and Sadan, 1984),
whereas shop-floor workers were motivated by financial rewards and job security. This is in
line with the critique by Vidal (2007), who noted the assumptions that FLEs are empowered
and involved in lean just because the intrinsic rewards of job enrichments are regularly
oversimplified, neglecting or omitting the importance of extrinsic rewards; thus, workers
expect intrinsic awards to complement extrinsic awards rather than a substitute for them.
The lack of a proper reward policy can be a significant barrier at the shop-floor level
(Abolhassani et al., 2016). These cultural and hierarchical differences should be considered
in designing rewards and recognition schemes (Netland, 2016). FLEs might perceive lean as
extra work without additional financial reward (Burawat, 2019).

Moreover, lean is often characterized by performance outcomes that are difficult to
measure, and performance benefits usually occur over a relatively long time; therefore,
softer reward practices, such as ongoing recognition and praise, might be helpful in the
initial stages of lean implementation (Netland et al., 2015). Providing a clear link between the



intrinsic and extrinsic awards for meeting lean strategic objectives (Jazayeri and Hopper,
1999; Netland et al., 2015) has been found to improve employee commitment and satisfaction
significantly and decrease the employee turnover rate, which is regularly an issue in SMEs
(Panizzolo et al., 2012; Ramadas and Satish, 2018a, 2018b). Research has found that FLEs
prefer bonus financial payments to compensate for the increased work pressure and
multitasking and prevent turnover (MacDuffie, 1995; Snell and Dean, 1994). Hence, free-rider
behavior and poorly mixed teams might lead to well-performing group members losing
motivation because they are not obtaining appropriate payment (Jones and Kato, 2012). This
can be mitigated by introducing individual and collaborative team targets (Wickramasinghe
and Wickramasinghe, 2016).

6. Discussion and future research avenues

Although previous research has emphasized the importance of the human factor for
successful lean adoption (Losonci et al., 2017; Pearce et al, 2018), extant literature is
fragmented with a partial understanding of FLEs’ behaviors and relevant contextual factors
(Hu et al, 2015; Schmidt, 2011), specifically focusing on SMEs. Considering FLEs as the
primary source and driver of successful lean adoption in SMEs (Tsironis and Psychogios,
2016), this literature review provides a comprehensive summary of FLEs’ roles in lean
implementation in SMEs. The four main themes and their underlying factors, identified
through content analysis, present building blocks in developing a lean implementation
model for SMEs that comprehensively consider FLEs' roles.

Successful lean implementation requires high commitment and engagement from FLEs,
which builds upon supportive management, sufficient and appropriate training and
education, careful involvement in problem-solving and decision-making with a balanced job
demands-resources design and suitable appraisal and reward systems. FLEs often perceive
lean as extensively controlling and coercive with inappropriate demands for technical
knowledge and problem-solving skills, causing fear, loss of confidence and resistance to the
implementation (Antomarioni et al., 2020; Che Mamat et al., 2014; Conti et al., 2006; Shokri
et al, 2016). A lean awareness program, sufficient training and engagement with external
consultancy support the understanding of the lean philosophy and fundamentals and raise
FLESs’ motivation and confidence as a precondition for commitment and engagement to lean
(Longoni et al., 2013; Vidal, 2007; Vilda et al., 2019). Considering the flat hierarchy of SMEs,
line managers could empower FLEs by encouraging collaboration and teamwork and
providing communication without blame for errors (Cullinane ef al.,, 2017; Panizzolo et al.,
2012; van Dun and Uittenbogaard, 2017). The lean job design requires participative
involvement of FLEs to balance demands-resources tension, preventing job strains and
turnover (Demerouti and Bakker, 2011; de Treville and Antonakis, 2006; Vidal, 2007). A
proper reward policy should be set considering FLES’ characteristics, providing intrinsic
rewards (e.g. recognition and praise) in the initial phase of lean implementation and extrinsic
awards (e.g. pay raises, bonuses and benefits) in the ensuing phases (Marin-Garcia and
Bonavia, 2015; Netland ef al., 2015; Ramadas and Satish, 2018a, 2018b).

This research identified four main themes and their underlying factors related to FLES’
role that should be considered for a successful lean implementation in SMEs. The main
challenge in theme and factor identification was the extraction of themes and factors that
can be discriminately defined, as the themes and factors are connected and exhibit
synergistic, complementary cause-and-effect relationships. Many examples of these
relationships have been presented within descriptions of factors and are clearly shown in the
lists of enablers and barriers. Strong interrelationships between the themes and factors
indicate that possible overlaps among factors should be considered in further research and
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potentially enable factor purification. Further research should study synergies and cause-
and-effect relationships among various factors (from the same theme and different themes)
and identify how activities used as enablers for the improvement of certain factors could
also act as enablers for improvement of other factors. Therefore, the interplay between the
themes and their factors should be researched. For example, how do cultural change factors
affect employee characteristics and vice versa? How do organizational approaches related to
changing the culture within an organization have to consider employees’ characteristics, and
how do they dynamically change these employees’ characteristics?

On the other hand, managers’ roles in changing culture are crucial, and job design must
integrate desired cultural changes and individual employee characteristics. Therefore, the
identified themes and underlying factors can serve as a basis for further exploratory and
confirmatory research on the importance, relevance and relationship among them in various
settings and develop suitable measurement scales for further assessment of preparedness
and effectiveness of lean implementation. In addition, research should clarify how contexts
affect their appropriateness, validity, importance and relationships.

We identified several enablers and barriers mentioned in previous research based on the
content analysis. However, further work is needed to develop appropriate classifications of
enablers and barriers for each of the identified four themes and specific factors within the
themes. Enablers and barriers should also be related to different phases of lean
implementation regarding their importance for successful pre-implementation,
implementation and post-implementation phases. Such classifications of enablers and
barriers would provide guidelines to be considered by practicing managers in different
phases of lean implementation and enable the development of enablers and barriers
measurement criteria and scales.

Next, using a variety of lean methodologies requires further distinction of common and
various enablers and barriers with the identification of suitable management practices for
lean SMEs. Our research could serve as a groundwork to develop general guidelines for lean
implementation in SMEs considering employees’ roles (like existing similar methodologies,
TQM or Six Sigma). Moreover, the lack of empirical exploration of employees’ roles in lean
implementation requires further empirical effort to research the enablers and barriers in
different empirical settings (e.g. hierarchy, industry type, strategy and leadership).

We also propose further research efforts to develop performance criteria to evaluate
operational and financial benefits over lean SMES’ pre-implementation, implementation and
post-implementation phases. Many benefits related to employees’ roles in lean
implementation are intangible (e.g. employees’ motivation, satisfaction, creativity and
innovation) and indirectly affect lean implementation’s operational and financial benefits by
creating a supportive environment, so their consideration would substantially improve the
current understanding of benefits. Moreover, additional research attention could be paid to
comparisons between SMEs and large organizations that are more extensive, considering
the various complexities of processes, strategies and cultures, which was out of scope for
this study.

Descriptive analysis shows that, despite the exponential growth of research on
employees in lean SMEs’ implementation, most studies have predominantly relied on case
study methodology, addressing SMEs in particular contexts (e.g. Europe and
manufacturing industry). Applying ethnographic studies, grounded theory, action research
or mixed methods can provide additional in-depth insight into critical employee-related
factors in lean SMEs. As cultural context has been identified as crucial for lean
implementation, future studies should focus on less developed countries with significantly
different settings — the findings from developed countries might have limited transferability



and relevance. Previous research on lean in SMEs mainly addressed the manufacturing
sector; therefore, a prominent research stream would be a more profound consideration of
lean SME implementation in the service industry (e.g. banking, health care and education),
providing a basis for cross-sector comparison considering relevant organizational, technical
and cultural factors.

6.1 Practical implications

Our work has several practical implications for managers implementing lean in SMEs. Results
show that themes and their factors related to the role of FLEs in lean implementation are
interrelated. Therefore, managers need to simultaneously design programs that consider
cultural change factors, employees’ characteristics (competence/personal traits), management
involvement and lean job design. Initial lists of enablers and barriers identified based on
previous research can be used by practitioners as guidelines for more successful lean
implementation in SMEs through exploiting enablers and overcoming barriers.

Results show the importance of FLEs active participation in improvement activities,
requiring a careful rethinking of cultural aspects that might affect the technical and
operational implementation of the lean program (Dombrowski and Mielke, 2014). In
addition, managers should consider FLEs’ characteristics carefully because they work in a
different context than managers at higher hierarchical levels (different work environments,
motivation systems and responsibilities) (Huber and Brown, 1991). Hence, supportive and
transformational leadership will foster the acceptance of lean among workers through
greater confidence in the program and psychological safety.

Lean has been criticized in terms of the increased demands and pace of work, short training
requirements, lack of flexibility, exploitation of workers and related negative consequences on
employees’ motivation, well-being and commitment (Boyle and Scherrer-Rathje, 2009; Niepce
and Molleman, 1998; Williams et al., 1992). Thus, SMES’ management must provide sufficient
financial, time and learning resources to prevent overburdened workers and inconsistent lean
commitment. Moreover, we emphasize the importance of job design for maximizing positive
interactions between FLEs to sustain motivation and efficiency. In addition, differences in
motivators among FLEs should be considered when establishing a reward policy.
Nevertheless, it is crucial to consider lean implementation a long-term journey requiring
cultural changes that are highly dependent on the specifics of the context.

6.2 Limitations and conclusion

Besides the tremendous growth of literature related to lean implementation in the past two
decades, there is a persistent lack of focus on the role of human factors in lean
implementation in SMEs. Our study provides a comprehensive literature review on the role
of FLEs in lean implementation in SMEs and identifies related themes, such as cultural
change factors, employees’ characteristics, management involvement and lean job design.
The study suggests developing a balanced demands-resources job design for FLEs to
ensure proper motivation, engagement and commitment to lean. Nevertheless, individual
FLES’ peculiarities and cultural characteristics need to be considered when assessing the
preparedness and effectiveness of lean implementation in SMEs.

A potential limitation of this study is the failure to access and discover relevant literature
on the topic. By relying on broad search terms and the most extensive databases, we tried to
find the most relevant literature on the topic. We do not rule out the possibility that we
missed a small portion of the relevant literature, but we do not expect these papers would
dramatically affect the results. In addition, we attempted to limit researcher objectivity in
the thematic analysis by using qualitative software for coding and categorizing. Still, we
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cannot preclude some element of subjectivity in some coding decisions. By identifying the
key themes, we have provided a guide and research agenda for researchers to analyze and
enrich the existing evidence and a reference for more successful lean implementation.

References

Abolhassani, A., Layfield, K. and Gopalakrishnan, B. (2016), “Lean and US manufacturing industry:
popularity of practices and implementation barriers”, International Journal of Productivity and
Performance Management, Vol. 65 No. 7, pp. 875-897, doi: 10.1108/IJPPM-10-2014-0157.

Abu, F., Gholami, H., Mat Saman, M.Z., Zakuan, N. and Streimikiene, D. (2019), “The implementation of
lean manufacturing in the furniture industry: a review and analysis on the motives, barriers,
challenges, and the applications”, Journal of Cleaner Production, Vol. 234, pp. 660-680,
doi: 10.1016/j.jclepro.2019.06.279.

Achanga, P., Shehab, E., Roy, R. and Nelder, G. (2006), “Critical success factors for lean implementation
within SMES”, Journal of Manufacturing Technology Management, Vol. 17 No. 4, pp. 460-471,
doi: 10.1108/17410380610662889.

Adam, M., Hofbauer, M. and Stehling, M. (2020), “Effectiveness of a lean simulation training:
challenges, measures and recommendations”, Production Planning and Control, Vol. 32 No. 6,
pp. 1-11, doi: 10.1080/09537287.2020.1742375.

Afsar, B. and Masood, M. (2018), “Transformational leadership, creative self-efficacy, trust in
supervisor, uncertainty avoidance, and innovative work behavior of nurses”, The Journal of
Applied Behavioral Science, Vol. 54 No. 1, pp. 36-61.

Ahlstrom, P. and Karlsson, C. (1996), “Change processes towards lean production”, Infernational
Journal of Operations and Production Management, Vol. 16 No. 11, pp. 42-56, doi: 10.1108/
01443579610131447.

Alefari, M., Salonitis, K. and Xu, Y. (2017), “The role of leadership in implementing lean
manufacturing”, Procedia CIRP, Vol. 63, pp. 756-761, doi: 10.1016/j.procir.2017.03.169.

Alhuraish, I, Robledo, C. and Kobi, A. (2017), “A comparative exploration of lean manufacturing and
six sigma in terms of their critical success factors”, Journal of Cleaner Production, Vol. 164,
pp. 325-337, doi: 10.1016/j.jclepro.2017.06.146.

Alkhoraif, A. and McLaughlin, P. (2018), “Organisational culture aspects that facilitate lean
implementation: a pilot study”, International Journal of Agile Systems and Management, Vol. 11
No. 2, pp. 103-125, doi: 10.1504/]JASM.2018.092543.

Alkhoraif, A., Rashid, H. and McLaughlin, P. (2019), “Lean implementation in small and medium

enterprises: Literature review”, Operations Research Perspectives, Vol. 6, p. 100089, doi: 10.1016/;.
0orp.2018.100089.

AlManei, M., Salonitis, K. and Xu, Y. (2017), “Lean implementation frameworks: the challenges for
SMES”, Procedia CIRP, Vol. 63, pp. 750-755, doi: 10.1016/j.procir.2017.03.170.

Al-Najem, M. Dhakal, H. and Bennett, N. (2012), “The role of culture and leadership in lean
transformation: a review and assessment model”, International Journal of Lean Thinking, Vol. 3,
pp. 119-138.

Amabile, T.M.,, Conti, R., Coon, H., Lazenby, J. and Herron, M. (1996), “Assessing the work environment
for creativity”, Academy of Management Journal, Vol. 39 No. 5, pp. 1154-1184.

Anderson-Connolly, R., Grunberg, L., Greenberg, E.S. and Moore, S. (2002), “Is lean mean?: workplace
transformation and employee well-being”, Work, Employment and Society, Vol. 16 No. 3,
pp. 389-413, doi: 10.1177/095001702762217407.

Andersson, R., Eriksson, H. and Torstensson, H. (2006), “Similarities and differences between TQM, six
sigma and lean”, The TQM Magazine, Vol. 18 No. 3, pp. 282296, doi: 10.1108/
09544780610660004.


http://dx.doi.org/10.1108/IJPPM-10-2014-0157
http://dx.doi.org/10.1016/j.jclepro.2019.06.279
http://dx.doi.org/10.1108/17410380610662889
http://dx.doi.org/10.1080/09537287.2020.1742375
http://dx.doi.org/10.1108/01443579610131447
http://dx.doi.org/10.1108/01443579610131447
http://dx.doi.org/10.1016/j.procir.2017.03.169
http://dx.doi.org/10.1016/j.jclepro.2017.06.146
http://dx.doi.org/10.1504/IJASM.2018.092543
http://dx.doi.org/10.1016/j.orp.2018.100089
http://dx.doi.org/10.1016/j.orp.2018.100089
http://dx.doi.org/10.1016/j.procir.2017.03.170
http://dx.doi.org/10.1177/095001702762217407
http://dx.doi.org/10.1108/09544780610660004
http://dx.doi.org/10.1108/09544780610660004

Andrew, O.C. and Sofian, S. (2012), “Individual factors and work outcomes of employee engagement”,
Procedia - Social and Behavioral Sciences, Vol. 40, pp. 498-508.

Angelis, ]., Conti, R., Cooper, C. and Gill, C. (2011), “Building a high-commitment lean culture”, Journal
of Manufacturing Technology Management, Vol. 22 No. 5, pp. 569-586, doi: 10.1108/
17410381111134446.

Antomarioni, S., Bevilacqua, M., Ciarapica, F.E., De Sanctis, I. and Ordieres-Meré, J. (2020), “Lean
projects’ evaluation: the perceived level of success and barriers”, Total Quality Management and
Business Excellence, Vol. 32 Nos 13/14, pp. 1-25, doi: 10.1080/14783363.2020.1731301.

Antosz, K. and Stadnicka, D. (2017), “Lean philosophy implementation in SMEs — study results”,
Procedia Engineering, Vol. 182, pp. 25-32, doi: 10.1016/j.proeng.2017.03.107.

Armenakis, A.A., Harris, S.G. and Mossholder, K.W. (1993), “Creating readiness for organizational
change”, Human Relations, Vol. 46 No. 6, pp. 681-703.

Bakas, O. Govaert, T. and Van Landeghem, H. (2011), “Challenges and success factors for
implementation of lean manufacturing in European SMES”, Presented at the 13th International
conference on the modern information technology in the innovation processes of the industrial
enterprise (MITIP 2011), Tapir Academic Press.

Bandara, W., Furtmueller, E., Gorbacheva, E., Miskon, S. and Beekhuyzen, J. (2015), “Achieving rigor in
literature reviews: insights from qualitative data analysis and tool-support”, Communications of
the Association for Information Systems, Vol. 37, p. 8.

Bayo-Moriones, A., Bello-Pintado, A. and Merino-Diaz-de-Cerio, J. (2008), “The role of
organizational context and infrastructure practices in JIT implementation”, International
Journal of Operations and Production Management, Vol. 28 No. 11, pp. 1042-1066,
doi: 10.1108/01443570810910188.

Belhadi, A., Touriki, F.E. and Elfezazi, S. (2019), “Evaluation of critical success factors (CSFs) to lean
implementation in SMEs using AHP”, International Journal of Lean Six Sigma, Vol. 10 No. 3,
pp. 803-829, doi: 10.1108/IJLSS-12-2016-0078.

Bergquist, B. and Westerberg, M. (2014), “Testing for motivation to engage in improvements — a
conceptual framework and an initial empirical test”, Total Quality Management and Business
Excellence, Vol. 25 Nos 11/12, pp. 1224-1235, doi: 10.1080/14783363.2013.776761.

Bhamu, ]. and Singh Sangwan, K. (2014), “Lean manufacturing: literature review and research issues”,
International Journal of Operations and Production Management, Vol. 34 No. 7, pp. 876-940,
doi: 10.1108/JOPM-08-2012-0315.

Bocquet, R., Dubouloz, S. and Chakor, T. (2019), “Lean manufacturing, human resource management
and worker health: are there smart bundles of practices along the adoption process?”, Journal of
Innovation Economics and Management, Vol. 30 No. 3, pp. 113-144, doi: 10.3917/jie.pr1.0050.

Bortolotti, T., Boscari, S. and Danese, P. (2015), “Successful lean implementation: organizational culture
and soft lean practices”, International Journal of Production Economics, Vol. 160, pp. 182-201,
doi: 10.1016/3.ijpe.2014.10.013.

Bouville, G. and Alis, D. (2014), “The effects of lean organizational practices on employees’ attitudes
and workers’ health: evidence from France”, The International Jowrnal of Human Resource
Management, Vol. 25 No. 21, pp. 3016-3037, doi: 10.1080/09585192.2014.951950.

Boxall, P. and Macky, K. (2007), “High-performance work systems and organisational performance:
bridging theory and practice”, Asia Pacific Journal of Human Resources, Vol. 45 No. 3, pp. 261-270.

Boyle, T.A. and Scherrer-Rathje, M. (2009), “An empirical examination of the best practices to ensure
manufacturing flexibility: lean alignment”, Journal of Manufacturing Technology Management,
Vol. 20 No. 3, pp. 348-366, doi: 10.1108/17410380910936792.

Brannmark, M. and Holden, R.J. (2013), “Packages of participation: Swedish employees’ experience of
lean depends on how they are involved”, IIE Transactions on Occupational Ergonomics and
Human Factors, Vol. 1 No. 2, pp. 93-108, doi: 10.1080/21577323.2012.729001.

Importance of
first-line
employees

297



http://dx.doi.org/10.1108/17410381111134446
http://dx.doi.org/10.1108/17410381111134446
http://dx.doi.org/10.1080/14783363.2020.1731301
http://dx.doi.org/10.1016/j.proeng.2017.03.107
http://dx.doi.org/10.1108/01443570810910188
http://dx.doi.org/10.1108/IJLSS-12-2016-0078
http://dx.doi.org/10.1080/14783363.2013.776761
http://dx.doi.org/10.1108/IJOPM-08-2012-0315
http://dx.doi.org/10.3917/jie.pr1.0050
http://dx.doi.org/10.1016/j.ijpe.2014.10.013
http://dx.doi.org/10.1080/09585192.2014.951950
http://dx.doi.org/10.1108/17410380910936792
http://dx.doi.org/10.1080/21577323.2012.729001

TJLSS
142

298

Bruce, J., Scott, P. and Roberts, M. (2011), “Investigating employee resistance to lean transformation:
UK case study”, Presented at the UK Academy for Information Systems, Oxford.

Bruno, R. and Jordan, L. (2002), “Lean production and the discourse of dissent: Radicalizing the shop
floor at Mitsubishi motors?”, WorkingUSA, Vol. 6 No. 1, pp. 108-134.

Burawat, P. (2019), “The relationships among transformational leadership, sustainable leadership, lean
manufacturing and sustainability performance in Thai SMEs manufacturing industry”,
International Jowrnal of Quality and Reliability Management, Vol. 36 No. 6, pp. 1014-1036,
doi: 10.1108/[JQRM-09-2017-0178.

Cadden, T., Millar, K., Treacy, R. and Humphreys, P. (2020), “The mediating influence of organisational
cultural practices in successful lean management implementation”, International Journal of
Production Economics, Vol. 229, p. 107744, doi: 10.1016/5.ijpe.2020.107744.

Caldera, H.T.S,, Desha, C. and Dawes, L. (2019), “Evaluating the enablers and barriers for successful
implementation of sustainable business practice in ‘lean’ SMES”, Journal of Cleaner Production,
Vol. 218, pp. 575-590, doi: 10.1016/5.jclepro.2019.01.239.

Campagna, L., Pero, L. and Pero, M. (2020), “Employees’ participation and involvement in lean
management: the experience of a training program of assembly lines workers”, in Rossi, M.,
Rossini, M. and Terzi, S. (Eds), Proceedings of the 6th European Lean Educator Conference,
Springer International Publishing, Cham, pp. 301-310, doi: 10.1007/978-3-030-41429-0_30

Carlsson, L.-L. and Aronsson, H. (2017), “Investing in lean to improve basic capabilities: a strategy for

system supply?”, Journal of Industrial Engineering and Management, Vol. 10 No. 1, p. 28, doi:
10.3926/jiem.2163.

Cartwright, S. and Cooper, C.L. (1997), Managing Workplace Stress, Sage Publications, London.

Chaplin, L., Heap, J. and O'Rourke, S.T.J. (2016), “Could ‘lean lite’ be the cost effective solution to
applying lean manufacturing in developing economies?”, International Journal of
Productivity and Performance Management, Vol. 65 No. 1, pp. 126-136, doi: 10.1108/IJPPM-
02-2015-0034.

Che Mamat, R., Md, Deros, B., Rahman, M.N.A. and Ahmad Jamil, N. (2014), “Employees’ perception on
lean production system implementation: a case of Malaysia automotive component
manufacturer”, Applied Mechanics and Materials, Vol. 660, pp. 1032-1037, doi: 10.4028/www.
scientific.net/AMM.660.1032.

Chen, L. and Meng, B. (2010), “Why most Chinese enterprises fail in deploying lean production”, Asian
Social Science, Vol. 6 No. 3, p. 52.

Coetzer, A., Kock, H. and Wallo, A. (2017), “Distinctive characteristics of small businesses as sites for
informal learning”, Human Resource Development Review, Vol. 16 No. 2, pp. 111-134,
doi: 10.1177/1534484317704291.

Conti, R., Angelis, J., Cooper, C., Faragher, B. and Gill, C. (2006), “The effects of lean production on
worker job stress”, International Journal of Operations and Production Management, Vol. 26
No. 9, pp. 1013-1038, doi: 10.1108/01443570610682616.

Conti, R. and Gill, C. (1998), “Hypothesis creation and modelling in job stress studies: the effect of just-
in-time and lean production”, International Journal of Employment Studies, Vol. 6, pp. 149-173.

Cooper, H. (2015), Research Synthesis and Meta-Analysis: A Step-by-Step Approach, Sage Publications,
London.

Cooper, H., Hedges, L.V. and Valentine, J.C. (2009), The Handbook of Research Synthesis and Meta-
Analysis, Russell Sage Foundation, New York.

Costa, F., Lispi, L., Staudacher, A.P., Rossini, M., Kundu, K. and Cifone, F.D. (2019), “How to foster
sustainable continuous improvement: a cause-effect relations map of lean soft practices”,
Operations Research Perspectives, Vol. 6, p. 100091, doi: 10.1016/j.0rp.2018.100091.

Cronin, C. (2011), “Doing your literature review: traditional and systematic techniques”, Evaluation and
Research in Education, Vol. 24 No. 3, pp. 219-221, doi: 10.1080/09500790.2011.581509.


http://dx.doi.org/10.1108/IJQRM-09-2017-0178
http://dx.doi.org/10.1016/j.ijpe.2020.107744
http://dx.doi.org/10.1016/j.jclepro.2019.01.239
http://dx.doi.org/10.1007/978-3-030-41429-0_30
http://dx.doi.org/10.3926/jiem.2163
http://dx.doi.org/10.1108/IJPPM-02-2015-0034
http://dx.doi.org/10.1108/IJPPM-02-2015-0034
http://dx.doi.org/10.4028/www.scientific.net/AMM.660.1032
http://dx.doi.org/10.4028/www.scientific.net/AMM.660.1032
http://dx.doi.org/10.1177/1534484317704291
http://dx.doi.org/10.1108/01443570610682616
http://dx.doi.org/10.1016/j.orp.2018.100091
http://dx.doi.org/10.1080/09500790.2011.581509

Cullinane, S.-J., Bosak, J., Flood, P.C. and Demerouti, E. (2013), “Job design under lean manufacturing
and its impact on employee outcomes”, Organizational Psychology Review, Vol. 3 No. 1, pp. 41-61,
doi: 10.1177/2041386612456412.

Cullinane, S.-J., Bosak, J., Flood, P.C. and Demerouti, E. (2014), “Job design under lean manufacturing
and the quality of working life: a job demands and resources perspective”, The International
Journal of Human Resource Management, Vol. 25 No. 21, pp. 2996-3015, doi: 10.1080/
09585192.2014.948899.

Cullinane, S.J., Bosak, J., Flood, P.C. and Demerouti, E. (2017), “Job crafting for lean engagement: the
interplay of day and job-level characteristics”, European Journal of Work and Organizational
Psychology, Vol. 26 No. 4, pp. 541-554, doi: 10.1080/1359432X.2017.1320280.

Darcy, C., Hill, J., McCabe, T. and McGovern, P. (2014), “A consideration of organisational sustainability
in the SME context: a resource-based view and composite model”, European Journal of Training
and Development, Vol. 38 No. 5, pp. 398-414.

de Haan, ], Naus, F. and Overboom, M. (2012), “Creative tension in a lean work environment:
implications for logistics firms and workers”, International Journal of Production Economics,
Vol. 137 No. 1, pp. 157-164, doi: 10.1016/j.1jpe.2011.11.005.

de Treville, S. and Antonakis, J. (2006), “Could lean production job design be intrinsically motivating?
Contextual, configurational, and levels-of-analysis issues”, Journal of Operations Management,
Vol. 24 No. 2, pp. 99-123, doi: 10.1016/j.jom.2005.04.001.

Delbridge, R. (2005), “Workers under lean manufacturing”, in Holman, D. et al., (Eds), The Essentials of
the New Workplace: A Guide to the Human Impact of Modern Working Practices, John Wiley &
Sons, Chichester, pp. 15-32.

Delbridge, R., Turnbull, P. and Wilkinson, B. (1992), “Pushing back the frontiers: management control
and work intensification under JIT/TQM factory regimes”, New Technology, Work and
Employment, Vol. 7 No. 2, pp. 97-106.

Demerouti, E. and Bakker, A.B. (2011), “The job demands-resources model: challenges for future
research”, SA Journal of Industrial Psychology, Vol. 37 No. 2, pp. 1-9.

Dombrowski, U. and Mielke, T. (2014), “Lean leadership — 15 rules for a sustainable lean
implementation”, Procedia CIRP, Vol. 17, pp. 565-570, doi: 10.1016/j.procir.2014.01.146.

Dombrowski, U., Crespo, I. and Zahn, T. (2010), “Adaptive configuration of a lean production system in
small and medium-sized enterprises”, Production Engineering, Vol. 4 No. 4, pp. 341-348, doi:
10.1007/s11740-010-0250-5.

Dombrowski, U., Mielke, T. and Schulze, S. (2012), “Employee participation in the implementation of
lean production systems”, in ElMaraghy, H.A. (Ed.), Enabling Manufacturing Competitiveness
and Economic Sustaimability, Springer, Berlin, Heidelberg, pp. 428-433, doi: 10.1007/978-3-642-
23860-4_70.

Done, A., Voss, C. and Rytter, N.G. (2011), “Best practice interventions: short-term impact and long-term
outcomes”, Journal of Operations Management, Vol. 29 No. 5, pp. 500-513.

Denyer, D. and Tranfield, D. (2009), “Producing a systematic review”, in Buchanan, D.A. and Bryman,
A., The Sage Handbook of Organmizational Research Methods, Sage Publications, London,
pp. 671-689.

Dora, M., Kumar, M. and Gellynck, X. (2016), “Determinants and barriers to lean implementation in
food-processing SMEs — a multiple case analysis”, Production Planning and Control, Vol. 27
No. 1, pp. 1-23, doi: 10.1080/09537287.2015.1050477.

Dora, M., Van Goubergen, D., Kumar, M., Molnar, A. and Gellynck, X. (2014), “Application of lean
practices in small and medium-sized food enterprises”, British Food Journal, Vol. 116 No. 1,
pp. 125-141, doi: 10.1108/BFJ-05-2012-0107.

Dowlatshahi, S. and Taham, F. (2009), “The development of a conceptual framework for just-in-time
implementation in SMES”, Production Planning and Control, Vol. 20 No. 7, pp. 611-621.

Importance of
first-line
employees

299



http://dx.doi.org/10.1177/2041386612456412
http://dx.doi.org/10.1080/09585192.2014.948899
http://dx.doi.org/10.1080/09585192.2014.948899
http://dx.doi.org/10.1080/1359432X.2017.1320280
http://dx.doi.org/10.1016/j.ijpe.2011.11.005
http://dx.doi.org/10.1016/j.jom.2005.04.001
http://dx.doi.org/10.1016/j.procir.2014.01.146
http://dx.doi.org/10.1007/s11740-010-0250-5
http://dx.doi.org/10.1007/978-3-642-23860-4_70
http://dx.doi.org/10.1007/978-3-642-23860-4_70
http://dx.doi.org/10.1080/09537287.2015.1050477
http://dx.doi.org/10.1108/BFJ-05-2012-0107

TJLSS
142

300

Eswaramoorthi, M., Kathiresan, G.R., Prasad, P.S.S. and Mohanram, P.V. (2011), “A survey on lean
practices in Indian machine tool industries”, The International Jowrnal of Advanced
Manufacturing Technology, Vol. 52 Nos 9/12, pp. 1091-1101, doi: 10.1007/00170-010-2788-y.

Eze, U.C,, Goh, G.G.G., Goh, C.Y. and Tan, T.L. (2013), “Perspectives of SMEs on knowledge sharing”,
Vine, Vol. 43, pp. 210-236, doi: 10.1108/03055721311329963.

Gambatese, J.A., Pestana, C. and Lee, HW. (2017), “Alignment between lean principles and practices
and worker safety behavior”, Journal of Construction Engineering and Management, Vol. 143
No. 1, p. 4016083, doi: 10.1061/(ASCE)C0.1943-7862.0001209.

Gandhi, N.S, Thanki, S.J. and Thakkar, J.J. (2018), “Ranking of drivers for integrated lean-green
manufacturing for Indian manufacturing SMESs”, Journal of Cleaner Production, Vol. 171,
pp. 675689, doi: 10.1016/j.jclepro.2017.10.041.

Gatchalian, M.M. (1997), “People empowerment: the key to TQM success”, The TQM Magazine, Vol. 9
No. 6, pp. 429-433, doi: 10.1108/09544789710187037.

Gélinas, R. and Bigras, Y. (2004), “The characteristics and features of SMEs: favorable or unfavorable
to logistics integration?”, Journal of Small Business Management, Vol. 42 No. 3, pp. 263-278.

Glover, W J., Farris, J.A., Van Aken, EM. and Doolen, T.L. (2011), “Critical success factors for the
sustainability of kaizen event human resource outcomes: an empirical study”, International
Journal of Production Economics, Vol. 132 No. 2, pp. 197-213, doi: 10.1016/1.ijpe.2011.04.005.

Gnanavel, S.S., Balasubramanian, V. and Narendran, T.T. (2015), “Suzhal — an alternative layout to
improve productivity and worker well-being in labor demanded lean environment”, Procedia
Manufacturing, Vol. 3, pp. 574-580, doi: 10.1016/].promfg.2015.07.268.

Godard, J. (2004), “A critical assessment of the high-performance paradigm”, British Journal of
Industrial Relations, Vol. 42 No. 2, pp. 349-378.

Goodyer, J., Murti, Y., Grigg, N. and Shekar, A. (2011), “Lean: insights into SMEs ability to sustain
improvement”, Presented at the Proceedings of the 18th International Annual EurOMA
Conference, University of Cambridge, pp. 1-10.

Grewal, C. (2008), “An initiative to implement lean manufacturing using value stream mapping in a
small company”, International Journal of Manufacturing Technology and Management, Vol. 15
Nos 3/4, pp. 404-417.

Gunasekaran, A. and Lyu, J. (1997), “Implementation of just-in-time in a small company: a case study”,
Production Planning and Control, Vol. 8 No. 4, pp. 406-412.

Gupta, S. and Jain, SK. (2013), “A literature review of lean manufacturing”, International Journal of
Management Science and Engineering Management, Vol. 8 No. 4, pp. 241-249, doi: 10.1080/
17509653.2013.825074.

Hallstedt, S.I, Thompson, A.W. and Lindahl, P. (2013), “Key elements for implementing a strategic
sustainability perspective in the product innovation process”, Journal of Cleaner Production,
Vol. 51, pp. 277-288.

Harris, T.C. and Locke, E.A. (1974), “Replication of white-collar-blue-collar differences in sources of
satisfaction and dissatisfaction”, Journal of Applied Psychology, Vol. 59 No. 3, p. 369.

Hasle, P., Bojesen, A., Langaa Jensen, P. and Bramming, P. (2012), “Lean and the working environment:
a review of the literature”, International Journal of Operations and Production Management,
Vol. 32 No. 7, pp. 829-849, doi: 10.1108/01443571211250103.

Hernandez-Matias, ].C., Ocampo, J.R., Hidalgo, A. and Vizan, A. (2019), “Lean manufacturing and
operational performance: Interrelationships between human-related lean practices”, Journal of
Manufacturing Technology Management, Vol. 31 No. 2, pp. 217-235, doi: 10.1108/J]MTM-04-2019-
0140.

Hilton, R.J. and Sohal, A. (2012), “A conceptual model for the successful deployment of lean six sigma”,
International Journal of Quality and Reliability Management, Vol. 29 No. 1, pp. 54-70,
doi: 10.1108/02656711211190873.


http://dx.doi.org/10.1007/s00170-010-2788-y
http://dx.doi.org/10.1108/03055721311329963
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0001209
http://dx.doi.org/10.1016/j.jclepro.2017.10.041
http://dx.doi.org/10.1108/09544789710187037
http://dx.doi.org/10.1016/j.ijpe.2011.04.005
http://dx.doi.org/10.1016/j.promfg.2015.07.268
http://dx.doi.org/10.1080/17509653.2013.825074
http://dx.doi.org/10.1080/17509653.2013.825074
http://dx.doi.org/10.1108/01443571211250103
http://dx.doi.org/10.1108/JMTM-04-2019-0140
http://dx.doi.org/10.1108/JMTM-04-2019-0140
http://dx.doi.org/10.1108/02656711211190873

Hines, P., Holweg, M. and Rich, N. (2004), “Learning to evolve: a review of contemporary lean thinking”,
International Journal of Operations and Production Management, Vol. 24 No. 10, pp. 994-1011,
doi: 10.1108/01443570410558049.

Hines, P., Found, P., Griffiths, G. and Harrison, R. (2011), Staying Lean: Thriving, Not Just Surviving,
CRC Press, Cardiff.

Hofstede, G. (1980), “Motivation, leadership, and organization: do American theories apply abroad?”,
Organizational Dynamics, Vol. 9 No. 1, pp. 42-63.

Hopp, W.J. (2018), “Positive lean: merging the science of efficiency with the psychology of work”,
International Journal of Production Research, Vol. 56 Nos 1/2, pp. 398-413, doi: 10.1080/
00207543.2017.1387301.

Hu, Q., Mason, R., Williams, S.J. and Found, P. (2015), “Lean implementation within SMEs: a literature
review”, Journal of Manufacturing Technology Management, Vol. 26 No. 7, pp. 980-1012, doi:
10.1108/JMTM-02-2014-0013.

Huber, V.L. and Brown, K.A. (1991), “Human resource issues in cellular manufacturing: a sociotechnical
analysis”, Journal of Operations Management, Vol. 10 No. 1, pp. 138-159.

Huo, M.L. and Boxall, P. (2018), “Are all aspects of lean production bad for workers? An analysis of how
problem-solving demands affect employee well-being”, Human Resource Management Journal,
Vol. 28 No. 4, pp. 569-584, doi: 10.1111/1748-8583.12204.

Huo, M.L., Boxall, P. and Cheung, G.W. (2019), “Lean production, work intensification and employee
wellbeing: can line-manager support make a difference?”, Economic and Industrial Democracy,
Vol. 43 No. 1, p. 143831X1989067, doi: 10.1177/0143831X19890678.

Inuwa, M. and Rahim, S.B.A. (2020), “Lean readiness factors and organizational readiness for change in
manufacturing SMEs: the role of organizational culture”, Journal of Critical Reviews, Vol. 7,
pp. 56-67, doi: 10.31838/jcr.07.05.10.

Jackson, P.R. and Mullarkey, S. (2000), “Lean production teams and health in garment manufacture”,
Journal of Occupational Health Psychology, Vol. 5 No. 2, pp. 231-245.

Jazayeri, M. and Hopper, T. (1999), “Management accounting within world class manufacturing: a case
study”, Management Accounting Research, Vol. 10 No. 3, pp. 263-301.

Jesson, J., Matheson, L. and Lacey, F.M. (2011), Doing Your Literature Review: Traditional and
Systematic Techniques, Sage Publications, London.

Jobin, M.V. (2015), “Employee involvement and management commitment in lean implementation”,
Applied Mechanics and Materials, Vols 813/814, pp. 1150-1153, doi: 10.4028/www.scientific.net/
AMM.813-814.1150.

Jones, D.C. and Kato, T. (2012), “Incidence, coverage and employee knowledge of participation in
financial incentive schemes: evidence from US cases”, The International Journal of Human
Resource Management, Vol. 23 No. 8, pp. 1547-1569.

Judge, T.A. and Hurst, C. (2007), “The benefits and possible costs of positive core self-evaluations: a
review and agenda for future research”, in Positive Organizational Behavior, Sage Publications,
pp. 159-174.

Kaminski, M. (2001), “Unintended consequences: organizational practices and their impact on
workplace safety and productivity”, Journal of Occupational Health Psychology, Vol. 6 No. 2,
p.127.

Khazanchi, S., Lewis, M.W. and Boyer, K.K. (2007), “Innovation-supportive culture: the impact of
organizational values on process innovation”, Journal of Operations Management, Vol. 25 No. 4,
pp. 871-884.

Koo, C., Chung, N. and Ryoo, S.Y. (2014), “How does ecological responsibility affect manufacturing

firms’ environmental and economic performance?”, Total Quality Management and Business
Excellence, Vol. 25 Nos 9/10, pp. 1171-1189.

Importance of
first-line
employees

301



http://dx.doi.org/10.1108/01443570410558049
http://dx.doi.org/10.1080/00207543.2017.1387301
http://dx.doi.org/10.1080/00207543.2017.1387301
http://dx.doi.org/10.1108/JMTM-02-2014-0013
http://dx.doi.org/10.1111/1748-8583.12204
http://dx.doi.org/10.1177/0143831X19890678
http://dx.doi.org/10.31838/jcr.07.05.10
http://dx.doi.org/10.4028/www.scientific.net/AMM.813-814.1150
http://dx.doi.org/10.4028/www.scientific.net/AMM.813-814.1150

TJLSS
142

302

Kramar, R. (2014), “Beyond strategic human resource management: is sustainable human resource
management the next approach?”, The International Journal of Human Resource Management,
Vol. 25 No. 8, pp. 1069-1089.

Kull, TJ.,, Yan, T., Liu, Z. and Wacker, J.G. (2014), “The moderation of lean manufacturing effectiveness
by dimensions of national culture: testing practice-culture congruence hypotheses”,
International Journal of Production Economics, Vol. 153, pp. 1-12, doi: 10.1016/].ijpe.2014.03.015.

Kumar, M. and Antony, ]J. (2008), “Comparing the quality management practices in UK SMEs”,
Industrial Management and Data Systems, Vol. 108 No. 9, pp. 1153-1166, doi: 10.1108/
02635570810914865.

Kumar, M, Khurshid, KK. and Waddell, D. (2014), “Status of quality management practices in
manufacturing SMEs: a comparative study between Australia and the UK”, International Journal
of Production Research, Vol. 52 No. 21, pp. 6482-6495, doi: 10.1080/00207543.2014.948574.

Kumar, M., Antony, J., Singh, RK., Tiwari, M.K. and Perry, D. (2006), “Implementing the lean sigma
framework in an Indian SME: a case study”, Production Planning and Control, Vol. 17 No. 4,
pp. 407-423, doi: 10.1080/09537280500483350.

Lande, M., Shrivastava, R.L. and Seth, D. (2016), “Critical success factors for lean six sigma in SMEs
(small and medium enterprises)”, The TQM Journal, Vol. 28 No. 4, pp. 613-635, doi: 10.1108/
TQM-12-2014-0107.

Lauver, KJ., Nahm, A.Y., Opall, B.S. and Keyes, J.P. (2018), “Becoming lean: the employee perspective”,
Journal of Business Strategy, Vol. 39 No. 6, pp. 43-49, doi: 10.1108/]BS-04-2017-0041.

Lee, C.Y. (2004), “TQM in small manufacturers: an exploratory study in China”, International Journal of
Quality and Reliability Management, Vol. 21 No. 2, pp. 175-197, doi: 10.1108/02656710410516970.

Lewchuk, W. and Robertson, D. (1996), “Working conditions under lean production: a worker-based
benchmarking study”, Asia Pacific Business Review, Vol. 2 No. 4, pp. 60-81, doi: 10.1080/
13602389600000020.

Li, B,,Nahm, A.Y.,, Wyland, R., Ke, ].-Y. and Yan, W. (2015), “Reassessing the role of Chinese workers in
problem solving: a study of transformational leadership, trust and security in ‘lean’
manufacturing”, Asia Pacific Business Review, Vol. 21 No. 4, pp. 464-481, doi: 10.1080/
13602381.2014.950056.

Liker, J. and Meier, D. (2007), Developing Your People the Toyota Way, McGraw Hill, New York.

Liker, J. and Wu, Y. (2000), “US suppliers and supply chain superiority”, Sloan Management Review,
Vol. 42, pp. 81-93.

Lodgaard, E., Ingvaldsen, J.A., Gamme, 1. and Aschehoug, S. (2016), “Barriers to lean implementation:
Perceptions of top managers, Middle managers and workers”, Procedia CIRP, Vol. 57,
pp. 595-600, doi: 10.1016/1.procir.2016.11.103.

Longoni, A., Pagell, M., Johnston, D. and Veltri, A. (2013), “When does lean hurt? — an exploration of
lean practices and worker health and safety outcomes”, International Journal of Production
Research, Vol. 51 No. 11, pp. 3300-3320, doi: 10.1080/00207543.2013.765072.

Losonci, D., Demeter, K. and Jenei, I. (2011), “Factors influencing employee perceptions in lean
transformations”, International Journal of Production Economics, Vol. 131 No. 1, pp. 30-43,
doi: 10.1016/1.jpe.2010.12.022.

Losonci, D., Kasa, R., Demeter, K., Heidrich, B. and Jenei, I. (2017), “The impact of shop floor culture and
subculture on lean production practices”, International Journal of Operations and Production
Management, Vol. 37 No. 2, pp. 205-225, doi: 10.1108/[JOPM-11-2014-0524.

McLain, D.L. and Jarrell, K.A. (2007), “The perceived compatibility of safety and production
expectations in hazardous occupations”, Journal of Safety Research, Vol. 38 No. 3, pp. 299-309.

MacDuffie, J.P. (1995), “Human resource bundles and manufacturing performance: organizational logic

and flexible production systems in the world auto industry”, Industrial and Labor Relations
Review, Vol. 48 No. 2, pp. 197-221.


http://dx.doi.org/10.1016/j.ijpe.2014.03.015
http://dx.doi.org/10.1108/02635570810914865
http://dx.doi.org/10.1108/02635570810914865
http://dx.doi.org/10.1080/00207543.2014.948574
http://dx.doi.org/10.1080/09537280500483350
http://dx.doi.org/10.1108/TQM-12-2014-0107
http://dx.doi.org/10.1108/TQM-12-2014-0107
http://dx.doi.org/10.1108/JBS-04-2017-0041
http://dx.doi.org/10.1108/02656710410516970
http://dx.doi.org/10.1080/13602389600000020
http://dx.doi.org/10.1080/13602389600000020
http://dx.doi.org/10.1080/13602381.2014.950056
http://dx.doi.org/10.1080/13602381.2014.950056
http://dx.doi.org/10.1016/j.procir.2016.11.103
http://dx.doi.org/10.1080/00207543.2013.765072
http://dx.doi.org/10.1016/j.ijpe.2010.12.022
http://dx.doi.org/10.1108/IJOPM-11-2014-0524

Magnani, F., Carbone, V. and Moatti, V. (2019), “The human dimension of lean: a literature review”,
Supply Chain Forum: An International Journal, Vol. 20 No. 2, pp. 132-144, doi: 10.1080/
16258312.2019.1570653.

Majava, J. and Ojanperd, T. (2017), “Lean production development in SMEs: a case study”,
Management and Production Engineering Review, Vol. 8 No. 2, pp. 41-48, doi: 10.1515/mper-
2017-0016.

Mamat, R.C., Md Deros, B., Ab Rahman, M.N., Omar, M.K. and Abdullah, S. (2015), “Soft lean practices
for successful lean production system implementation in Malaysia automotive SMES: a
proposed framework”, Jurnal Teknologi, Vol. 77 No. 27, pp. 141-150, doi: 10.11113/jt.v77.6910.

Marin-Garcia, J.A. and Bonavia, T. (2015), “Relationship between employee involvement and lean
manufacturing and its effect on performance in a rigid continuous process industry”,
International Jowrnal of Production Research, Vol. 53 No. 11, pp. 3260-3275, doi: 10.1080/
00207543.2014.975852.

Marvel, JH. and Standridge, C.R. (2009), “Simulation-enhanced lean design process”, Journal of
Industrial Engineering and Management, Vol. 2 No. 1, pp. 90-113.

Mathur, A, Mittal, M. and Dangayach, G.S. (2012), “Improving productivity in Indian SMES”,
Production Planning and Control, Vol. 23 Nos 10/11, pp. 754-768.

Mazanai, M. (2012), “Impact of just-in-time (JIT) inventory system on efficiency, quality and flexibility
among manufacturing sector, small and medium enterprise (SMEs) in South Africa”, African
Journal of Business Management, Vol. 6, pp. 5786-5791.

Mehta, V. and Shah, H. (2005), “Characteristics of a work organization from a lean perspective”,
Engineering Management Journal, Vol. 17 No. 2, pp. 14-20, doi: 10.1080/10429247.2005.11415282.

Miles, M.B. and Huberman, A.M. (1994), Qualitative Data Analysis: An Expanded Sourcebook, Sage
Publications, London.

Moeuf, A., Tamayo, S. Lamouri, S, Pellerin, R. and Lelievre, A. (2016), “Strengths and
weaknesses of small and medium sized enterprises regarding the implementation of lean
manufacturing”, [FAC-PapersOnLine, Vol. 49 No. 12, pp. 71-76, doi: 10.1016/].
ifacol.2016.07.552.

Mohammad, I.S. and Oduoza, C.F. (2019), “Interactions of lean enablers in manufacturing SMEs using
interpretive structural modelling approach - a case study of KRI”, Procedia Manufacturing,
Vol. 38, pp. 900-907, doi: 10.1016/;.promfg.2020.01.172.

Mohd Zahari, F., Nordin, N., Mohd Asaad, M.N. and Mohamed, R. (2019), “Knowledge transfer in lean
management: experience from Malaysian SME”, Jowrnal of Technology and Operations
Management, Vol. 14 No. 2, pp. 53-61, doi: 10.32890/jtom2019.14.2.6.

Molina, L.M., Lloréns Montes, F.J. and Del Mar Fuentes Fuentes, M. (2004), “TQM and ISO 9000 effects
on knowledge transferability and knowledge transfers”, Total Quality Management and
Business Excellence, Vol. 15 No. 7, pp. 1001-1015.

Mourtzis, D., Papathanasiou, P. and Fotia, S. (2016), “Lean rules identification and classification
for manufacturing industry”, Procedia CIRP, Vol. 50, pp. 198-203, doi: 10.1016/].
procir.2016.04.097.

Neirotti, P. (2020), “Work intensification and employee involvement in lean production: new light on a
classic dilemma”, The International Journal of Human Resource Management, Vol. 31 No. 15,
pp. 1958-1983, doi: 10.1080/09585192.2018.1424016.

Netland, T.H. (2016), “Critical success factors for implementing lean production: the effect of
contingencies”, International Journal of Production Research, Vol. 54 No. 8, pp. 2433-2448,
doi: 10.1080/00207543.2015.1096976.

Netland, T.H., Schloetzer, ].D. and Ferdows, K. (2015), “Implementing corporate lean programs: the
effect of management control practices”, Journal of Operations Management, Vol. 36 No. 1,
pp. 90-102, doi: 10.1016/3.jom.2015.03.005.

Importance of
first-line
employees

303



http://dx.doi.org/10.1080/16258312.2019.1570653
http://dx.doi.org/10.1080/16258312.2019.1570653
http://dx.doi.org/10.1515/mper-2017-0016
http://dx.doi.org/10.1515/mper-2017-0016
http://dx.doi.org/10.11113/jt.v77.6910
http://dx.doi.org/10.1080/00207543.2014.975852
http://dx.doi.org/10.1080/00207543.2014.975852
http://dx.doi.org/10.1080/10429247.2005.11415282
http://dx.doi.org/10.1016/j.ifacol.2016.07.552
http://dx.doi.org/10.1016/j.ifacol.2016.07.552
http://dx.doi.org/10.1016/j.promfg.2020.01.172
http://dx.doi.org/10.32890/jtom2019.14.2.6
http://dx.doi.org/10.1016/j.procir.2016.04.097
http://dx.doi.org/10.1016/j.procir.2016.04.097
http://dx.doi.org/10.1080/09585192.2018.1424016
http://dx.doi.org/10.1080/00207543.2015.1096976
http://dx.doi.org/10.1016/j.jom.2015.03.005

TJLSS
142

304

Ng, T.W. and Sorensen, K.L. (2008), “Toward a further understanding of the relationships between
perceptions of support and work attitudes: a meta-analysis”, Group and Organization
Management, Vol. 33 No. 3, pp. 243-268.

Nguyen, D.M. (2015), “A new application model of lean management in small and medium sized
enterprises”, International Journal of Simulation Modelling, Vol. 14 No. 2, pp. 289-298, doi:
10.2507/]JSIMM14(2)9.304.

Niepce, W. and Molleman, E. (1998), “Work design issues in lean production from a sociotechnical
systems perspective: Neo-Taylorism or the next step in sociotechnical design?”, Human
Relations, Vol. 51 No. 3, pp. 259-287.

Nikolou-Walker, E. and Lavery, K. (2009), “A work-based research assessment of the impact of ‘lean
manufacturing’ on health and safety education within an SME”, Research in Post-Compulsory
Education, Vol. 14 No. 4, pp. 441-458, doi: 10.1080/13596740903360992.

O’Donnell, M. (1995), “Empowerment or enslavement?: lean production, immigrant women and service
work in public hospitals”, Labour and Industry: a Journal of the Social and Economic Relations of
Work, Vol. 6, pp. 73-94, doi: 10.1080/10301763.1995.10669145.

Ohno, T. (1988), Toyota Production System: Beyond Large-Scale Production, Productivity Press,
Cambridge, MA.

Orji-Oko, C.L., Olua, C.K. and Ozor, P.A. (2015), “Productivity improvement of small and medium scale
enterprises using lean concept: case study of a bread factory”, European Journal of Business and
Management, Vol. 7, pp. 73-84.

Panizzolo, R., Garengo, P., Sharma, M.K. and Gore, A. (2012), “Lean manufacturing in developing
countries: evidence from indian SMES”, Production Planning and Control, Vol. 23 Nos 10/11,
Pp. 769-788, doi: 10.1080/09537287.2011.642155.

Parker, M. and Slaughter, J. (1988), “Management by stress”, Technology Review, Vol. 91, pp. 37-44.

Parker, SK. (2003), “Longitudinal effects of lean production on employee outcomes and the mediating
role of work characteristics”, Journal of Applied Psychology, Vol. 8 No. 4, pp. 620-634, doi:
10.1037/0021-9010.88.4.620.

Pearce, A., Pons, D. and Neitzert, T. (2018), “Implementing lean — outcomes from SME case studies”,
Operations Research Perspectives, Vol. 5, pp. 94-104, doi: 10.1016/j.0rp.2018.02.002.

Pech, M. and Vanécek, D. (2018), “Methods of lean production to improve quality in manufacturing”,
Quality Innovation Prosperity, Vol. 22 No. 2, pp. 1-15, doi: 10.12776/qip.v22i2.1096.

Ping-Yu, Y. (2009), “The barriers to SMEs implementation of lean production and its countermeasures
—based on SMEs in Wenzhou”, Reform Strategy, Vol. 1, pp. 148-151.

Prasanna, M. and Vinodh, S. (2013), “Lean six sigma in SMEs: an exploration through literature
review”, Journal of Engineering, Design and Technology, Vol. 11 No. 3, pp. 224-250, doi: 10.1108/
JEDT-01-2011-0001.

Procter, S. and Radnor, Z. (2014), “Team working under lean in UK public services: lean teams and team
targets in her majesty’s revenue and customs (HMRC)”, The International Journal of Human
Resource Management, Vol. 25 No. 21, pp. 2978-2995, doi: 10.1080/09585192.2014.953976.

Puvanasvaran, P., Megat, H., Sai Hong, T. and Mohd.Razali, M. (2009), “The roles of communication
process for an effective lean manufacturing implementation”, Journal of Industrial Engineering
and Management, Vol. 2 No. 1, pp. 128-152, doi: 10.3926/jiem.2009.v2n1.p128-152.

Ramadas, T. and Satish, K.P. (2018a), “Identification and modeling of employee barriers while
implementing lean manufacturing in small- and medium-scale enterprises”, International
Journal of Productiity and Performance Management, Vol. 67 No. 3, pp. 467-486, doi: 10.1108/
IJPPM-10-2016-0218.

Ramadas, T. and Satish, K.P. (2018b), “Identification and modeling of process barriers: Implementing
lean manufacturing in small-and medium-size enterprises”, IJLSS, Vol. 12, pp. 61-77,
doi: 10.1108/IJLSS-09-2016-0044.


http://dx.doi.org/10.2507/IJSIMM14(2)9.304
http://dx.doi.org/10.1080/13596740903360992
http://dx.doi.org/10.1080/10301763.1995.10669145
http://dx.doi.org/10.1080/09537287.2011.642155
http://dx.doi.org/10.1037/0021-9010.88.4.620
http://dx.doi.org/10.1016/j.orp.2018.02.002
http://dx.doi.org/10.12776/qip.v22i2.1096
http://dx.doi.org/10.1108/JEDT-01-2011-0001
http://dx.doi.org/10.1108/JEDT-01-2011-0001
http://dx.doi.org/10.1080/09585192.2014.953976
http://dx.doi.org/10.3926/jiem.2009.v2n1.p128-152
http://dx.doi.org/10.1108/IJPPM-10-2016-0218
http://dx.doi.org/10.1108/IJPPM-10-2016-0218
http://dx.doi.org/10.1108/IJLSS-09-2016-0044

Robinson, A.G. and Schroeder, D.M. (2009), “The role of Front-Line ideas in lean performance improvement”,
Quality Management Jowrnal, Vol. 16 No. 4, pp. 27-40, doi: 10.1080/10686967.2009.11918248.

Ronen, S. and Sadan, S. (1984), “Job attitudes among different occupational status groups: an economic
analysis”, Work and Occupations, Vol. 11 No. 1, pp. 77-97.

Rose, AN.M,, Deros, BM. and Rahman, M.N.A. (2013), “Lean manufacturing practices implementation
in Malaysian’s SME automotive component industry”, Applied Mechanics and Materials,
Vol. 315, pp. 686-690, doi: 10.4028/www.scientific.net/AMM.315.686.

Roslin, EN., Ahmed, S., Ahamat, M.A., Bahrom, M.Z. and Ibrahim, N. (2019), “The impact of employee
involvement and empowerment in lean manufacturing system implementation towards
organizational performances”, International Journal on Advanced Science, Engineering and
Information Technology, Vol. 9 No. 1, p. 188, doi: 10.18517/ijaseit.9.1.7116.

Rymaszewska, A.D. (2014), “The challenges of lean manufacturing implementation in SMES”,
Benchmarking: An International Journal, Vol. 21, pp. 987-1002, doi: 10.1108/BIJ-10-2012-0065.

Sahoo, S. and Yadav, S. (2018), “Lean implementation in small- and medium-sized enterprises: an
empirical study of Indian manufacturing firms”, Benchmarking: An International Journal,
Vol. 25 No. 4, pp. 1121-1147, doi: 10.1108/BIJ-02-2017-0033.

Salma, A., Anas, C. and Mohammed, E.H. (2018), “How can top management succeed in a lean
manufacturing implementation in the small and medium sized enterprises?”, 2018 International
Colloquium on Logistics and Supply Chain Management (LOGISTIQUA). Presented at the 2018
International Colloquium on Logistics and Supply Chain Management (LOGISTIQUA), IEEE,
Tangier, pp. 176-181, doi: 10.1109/LOGISTIQUA 2018 8428287.

Santos, Z.G.D., Vieira, L. and Balbinotti, G. (2015), “Lean manufacturing and ergonomic working
conditions in the automotive industry”, Procedia Manufacturing, Vol. 3, pp. 5947-5954, doi:
10.1016/j.promfg.2015.07.687.

Saunders, MLN., Gray, D.E. and Goregaokar, H. (2014), “SME innovation and learning: the role of
networks and crisis events”, European Journal of Training and Development, Vol. 38 Nos 1/2,
pp. 136-149, doi: 10.1108/EJTD-07-2013-0073.

Schaufeli, W.B., Bakker, A.B. and Van Rhenen, W. (2009), “How changes in job demands and resources
predict burnout, work engagement, and sickness absenteeism”, Journal of Organizational
Behavior, Vol. 30 No. 7, pp. 893-917.

Scherrer-Rathje, M., Boyle, T.A. and Deflorin, P. (2009), “Lean, take two! Reflections from the second
attempt at lean implementation”, Business Horizons, Vol. 52 No. 1, pp. 79-88, doi: 10.1016/.
bushor.2008.08.004.

Schmidt, S. (2011), “From hype to ignorance-a review of 30 years of lean production”, International
Journal of Economics and Management Engineering, Vol. 5, pp. 82-85.

Secchi, R. and Camuffo, A. (2019), “Lean implementation failures: the role of organizational
ambidexterity”, International Jowrnal of Production Economics, Vol. 210, pp. 145-154,
doi: 10.1016/5.ijpe.2019.01.007.

Seppald, P. and Klemola, S. (2004), “How do employees perceive their organization and job when
companies adopt principles of lean production?: organizations, jobs, and lean production”,
Human Factors and Ergonomics in Manufacturing and Service Industries, Vol. 14 No. 2,
pp. 157-180, doi: 10.1002/hfm.10059.

Shadur, M.A., Rodwell, J.J. and Bamber, G.J. (1995), “Factors predicting employees” approval of lean
production”, Human Relations, Vol. 48 No. 12, pp. 1403-1425.

Shah, R. and Ward, P.T. (2003), “Lean manufacturing: context, practice bundles, and performance”, Journal
of Operations Management, Vol. 21 No. 2, pp. 129-149, doi: 10.1016/S0272-6963(02)00108-0.

Shah, R., Chandrasekaran, A. and Linderman, K. (2008), “In pursuit of implementation patterns: the
context of lean and six sigma”, International Journal of Production Research, Vol. 46 No. 23,
pp. 6679-6699, doi: 10.1080/00207540802230504.

Importance of
first-line
employees

305



http://dx.doi.org/10.1080/10686967.2009.11918248
http://dx.doi.org/10.4028/www.scientific.net/AMM.315.686
http://dx.doi.org/10.18517/ijaseit.9.1.7116
http://dx.doi.org/10.1108/BIJ-10-2012-0065
http://dx.doi.org/10.1108/BIJ-02-2017-0033
http://dx.doi.org/10.1109/LOGISTIQUA.2018.8428287
http://dx.doi.org/10.1016/j.promfg.2015.07.687
http://dx.doi.org/10.1108/EJTD-07-2013-0073
http://dx.doi.org/10.1016/j.bushor.2008.08.004
http://dx.doi.org/10.1016/j.bushor.2008.08.004
http://dx.doi.org/10.1016/j.ijpe.2019.01.007
http://dx.doi.org/10.1002/hfm.10059
http://dx.doi.org/10.1016/S0272-6963(02)00108-0
http://dx.doi.org/10.1080/00207540802230504

TJLSS
142

306

Shokri, A., Waring, T.S. and Nabhani, F. (2016), “Investigating the readiness of people in
manufacturing SMEs to embark on lean six sigma projects: an empirical study in the German
manufacturing sector”, International Journal of Operations and Production Management, Vol. 36
No. 8, pp. 850-878, doi: 10.1108/]JOPM-11-2014-0530.

Singh, M. and Rathi, R. (2021), “Investigation and modeling of lean six sigma barriers in small and
medium-sized industries using hybrid ISM-SEM approach”, International Journal of Lean Six
Sigma, Vol. 12 No. 6, pp. 1115-1145, doi: 10.1108/IJLSS-09-2020-0146.

Singh, R., Gohil, A.M., Shah, D.B. and Desai, S. (2013), “Total productive maintenance (TPM)
implementation in a machine shop: a case study”, Procedia Engineering, Vol. 51,
pp. 592-599.

Snell, S.A. and Dean, J.W. Jr, (1994), “Strategic compensation for integrated manufacturing: the
moderating effects of jobs and organizational inertia”, Academy of Management Journal, Vol. 37
No. 5, pp. 1109-1140.

Sony, M. and Mekoth, N. (2019), “Broadening the lean six sigma concept through employee
adaptability: a literature review”, International Journal of Productivity and Quality Management,
Vol. 28 No. 3, pp. 279-298.

Stanica, S. and Peydro, J. (2016), “How does the employee cross-training lean tool affect the knowledge
transfer in product development processes?”, VINE Journal of Information and Knowledge
Management Systems, Vol. 46 No. 3, pp. 371-385, doi: 10.1108/V]JIKMS-11-2015-0061.

Sterling, A. and Boxall, P. (2013), “Lean production, employee learning and workplace outcomes: a case
analysis through the ability-motivation-opportunity framework: employee learning under lean
production”, Human Resource Management Journal, Vol. 23 No. 3, pp. 227-240, doi: 10.1111/
1748-8583.12010.

Tan, K.H., Denton, P., Rae, R. and Chung, L. (2013), “Managing lean capabilities through flexible
workforce development: a process and framework”, Production Planming and Control, Vol. 24
No. 12, pp. 1066-1076, doi: 10.1080/09537287.2011.646013.

Thanki, SJ. and Thakkar, J. (2014), “Status of lean manufacturing practices in Indian industries and
government initiatives”, Journal of Manufacturing Technology Management, Vol. 25 No. 5,
pp. 655-675, doi: 10.1108/JMTM-05-2012-0057.

Thirkell, E. and Ashman, I. (2014), “Lean towards learning: connecting lean thinking and human
resource management in UK higher education”, The International Journal of Human Resource
Management, Vol. 25 No. 21, pp. 2957-2977, doi: 10.1080/09585192.2014.948901.

Thomas, A. and Barton, R. (2006), “Developing an SME based six sigma strategy”, Journal of
Manufacturing Technology Management, Vol. 17 No. 4, pp. 417-434, doi: 10.1108/
17410380610662852.

Thomé, AM.T., Scavarda, L.F. and Scavarda, A.]. (2016), “Conducting systematic literature review in
operations management”, Production Planning and Control, Vol. 27 No. 5, pp. 408-420, doi:
10.1080/09537287.2015.1129464.

Timans, W., Antony, J., Ahaus, K. and van Solingen, R. (2012), “Implementation of lean six sigma in
small- and medium-sized manufacturing enterprises in The Netherlands”, Journal of the
Operational Research Society, Vol. 63 No. 3, pp. 339-353, doi: 10.1057/jors.2011.47.

Timans, W., Ahaus, K., van Solingen, R., Kumar, M. and Antony, J. (2016), “Implementation of
continuous improvement based on lean six sigma in small- and medium-sized enterprises”, Total
Quality Management and Business Excellence, Vol. 27 Nos 3/4, pp. 309-324, doi: 10.1080/
14783363.2014.980140.

Tortorella, G.L., Marodin, G.A., Fogliatto, F.S. and Miorando, R. (2015), “Learning organisation and
human resources management practices: an exploratory research in medium-sized enterprises

undergoing a lean implementation”, International Journal of Production Research, Vol. 53 No. 13,
pp. 3989-4000, doi: 10.1080/00207543.2014.980462.


http://dx.doi.org/10.1108/IJOPM-11-2014-0530
http://dx.doi.org/10.1108/IJLSS-09-2020-0146
http://dx.doi.org/10.1108/VJIKMS-11-2015-0061
http://dx.doi.org/10.1111/1748-8583.12010
http://dx.doi.org/10.1111/1748-8583.12010
http://dx.doi.org/10.1080/09537287.2011.646013
http://dx.doi.org/10.1108/JMTM-05-2012-0057
http://dx.doi.org/10.1080/09585192.2014.948901
http://dx.doi.org/10.1108/17410380610662852
http://dx.doi.org/10.1108/17410380610662852
http://dx.doi.org/10.1080/09537287.2015.1129464
http://dx.doi.org/10.1057/jors.2011.47
http://dx.doi.org/10.1080/14783363.2014.980140
http://dx.doi.org/10.1080/14783363.2014.980140
http://dx.doi.org/10.1080/00207543.2014.980462

Tranfield, D., Denyer, D. and Smart, P. (2003), “Towards a methodology for developing evidence-
informed management knowledge by means of systematic review”, British Journal of
Management, Vol. 14 No. 3, pp. 207-222.

Tsironis, L.K. and Psychogios, A.G. (2016), “Road towards lean six sigma in service industry: a multi-
factor integrated framework”, Business Process Management Journal, Vol. 22 No. 4, pp. 812-834,
doi: 10.1108/BPM]J-08-2015-0118.

Vakola, M. (2014), “What’s in there for me? Individual readiness to change and the perceived impact of
organizational change”, Leadership and Organization Development Journal, Vol. 35 No. 3,
pp. 195-209, doi: 10.1108/L.OD]-05-2012-0064.

van Dun, D.H. and Uittenbogaard, P. (2017), “Lean leaders inspiring employee engagement in a
healthcare setting”, Presented at the 24th International Annual EurOMA Conference 2017
Inspiring Operations Management.

Van Goubergen, D., Dora, M., Molnar, A., Gellynck, X. and Kumar, M. (2011), “Lean application among
European food SMEs: findings from empirical research”, Presented at the IIE Annual
Conference, Proceedings, Institute of Industrial and Systems Engineers (IISE), p. 1.

Vidal, M. (2007), “Lean production, worker empowerment, and job satisfaction: a qualitative analysis
and critique”, Critical Sociology, Vol. 33 Nos 1/2, pp. 247-278, doi: 10.1163/156916307X168656.

Vilda, F.G., Yagiie Fabra, J.A. and Torrents, A.S. (2019), “Person-Based design: a Human-Centered
approach for lean factory design”, Procedia Manufacturing, Vol. 41, pp. 445-452, doi: 10.1016/j.
promfg.2019.09.031.

Wangwacharakul, P., Berglund, M., Harlin, U. and Gullander, P. (2014), “Cultural aspects when
implementing lean production and lean product development -experiences from a Swedish
perspective”, Quality Innovation Prosperity, Vol. 18 No. 1, pp. 125-140, doi: 10.12776/QIP.
V1811.321.

Wickramasinghe, V. and Wickramasinghe, G.L.D. (2016), “Variable pay and job performance of shop-
floor workers in lean production”, Journal of Manufacturing Technology Management, Vol. 27
No. 2, pp. 287-311, doi: 10.1108/JMTM-12-2014-0130.

Williams, K., Haslam, C., Williams, ], Cultler, T., Adcroft, A. and Johal, S. (1992), “Against lean
production”, Economy and Society, Vol. 21 No. 3, pp. 321-354.

Womack, J.P. (2007), “Moving beyond the tool age [lean management]’, Manufacturing Engineer,
Vol. 86 No. 1, pp. 4-5.

Womack, J.P. and Jones, D.T. (1996), “Beyond Toyota: how to root out waste and pursue perfection”,
Harvard Business Review, Vol. 74, pp. 140-172.

Womack, J.P. and Jones, D.T. (2003), Lean Thinking: banish Waste and Create Wealth in Your
Corporation, Free Press, New York, NY, 1st Free Press ed., rev.updated. ed.

Womack, J.P., Jones, D.T. and Roos, D. (1990), The Machine That Changed the World: The Story of Lean
Production, Vol. 85, Rawson Associates, New York, NY.

Wong, Y.C, Wong, K.Y. and Ali, A. (2009), “A study on lean manufacturing implementation in the
Malaysian electrical and electronics industry”, European Journal of Scientific Research, Vol. 38,
pp. 521-535.

Worley, ].M. and Doolen, T.L. (2015), “Organizational structure, employee problem solving, and lean
implementation”, International Journal of Lean Six Sigma, Vol. 6 No. 1, pp. 39-58, doi: 10.1108/
IJLSS-12-2013-0058.

Yadav, V., Jain, R., Mittal, M.L., Panwar, A. and Lyons, A.C. (2019a), “The propagation of lean thinking
in SMES”, Production Planning and Control, Vol. 30 Nos 10/12, pp. 854-865, doi: 10.1080/
09537287.2019.1582094.

Yadav, V., Jain, R., Mittal, MLL., Panwar, A. and Sharma, M.K. (2019b), “An appraisal on barriers to
implement lean in SMES”, Journal of Manufacturing Technology Management, Vol. 30 No. 1,
pp. 195-212, doi: 10.1108/JMTM-12-2017-0262.

Importance of
first-line
employees

307



http://dx.doi.org/10.1108/BPMJ-08-2015-0118
http://dx.doi.org/10.1108/LODJ-05-2012-0064
http://dx.doi.org/10.1163/156916307X168656
http://dx.doi.org/10.1016/j.promfg.2019.09.031
http://dx.doi.org/10.1016/j.promfg.2019.09.031
http://dx.doi.org/10.12776/QIP.V18I1.321
http://dx.doi.org/10.12776/QIP.V18I1.321
http://dx.doi.org/10.1108/JMTM-12-2014-0130
http://dx.doi.org/10.1108/IJLSS-12-2013-0058
http://dx.doi.org/10.1108/IJLSS-12-2013-0058
http://dx.doi.org/10.1080/09537287.2019.1582094
http://dx.doi.org/10.1080/09537287.2019.1582094
http://dx.doi.org/10.1108/JMTM-12-2017-0262

TJLSS
142

308

Yuik, CJ. and Puvanasvaran, P. (2020), “Development of lean manufacturing implementation
framework in machinery and equipment SMES”, International Journal of Industrial Engineering
and Management, Vol. 11 No. 3, pp. 157-169.

Zhang, Q., Irfan, M., Khattak, M.A.O., Zhu, X. and Hassan, M. (2012), “Lean six sigma: a literature
review”, Interdisciplinary Journal of Contemporary Research in Business, Vol. 3, pp. 599-605.

Zhou, B. (2016), “Lean principles, practices, and impacts: a study on small and medium-sized
enterprises (SMEs)”, Annals of Operations Research, Vol. 241 Nos 1/2, pp. 457-474, doi: 10.1007/
$10479-012-1177-3.

Further reading

Grigg, N.P., Goodyer, ].E. and Frater, T.G. (2020), “Sustaining lean in SMEs: key findings from a 10-
year study involving New Zealand manufacturers”, Total Quality Management and Business
Excellence, Vol. 31 Nos 5/6, pp. 609-622, doi: 10.1080/14783363.2018.1436964.

Minh, N.D., Dat, L.Q., Son, N.H., Tuan, P.M. and Toan, N.D. (2017), “Application of visual management
in small medium enterprises in Vietnam”, International Journal of Entrepreneurship and
Innovation Management, Vol. 21 No. 6, pp. 509-529, doi: 10.1504/IJEIM.2017.086950.

Shrimali, A.K. and Soni, V. (2017), “Barriers to lean implementation in small and medium-sized Indian
enterprises”, International Journal of Mechanical Engineering and Technology, Vol. 8, pp. 1-9.

Corresponding author
Katerina BoZi¢ can be contacted at: katerina.jovanovska@ef.uni-lj.si

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com


http://dx.doi.org/10.1007/s10479-012-1177-3
http://dx.doi.org/10.1007/s10479-012-1177-3
http://dx.doi.org/10.1080/14783363.2018.1436964
http://dx.doi.org/10.1504/IJEIM.2017.086950
mailto:katerina.jovanovska@ef.uni-lj.si

	Importance of first-line employees in lean implementation in SMEs: a systematic literature review
	1. Introduction
	2. Literature review
	2.1 Lean in small- and medium-sized enterprises
	2.2 Lean and first-line employees

	3. Methodology
	4. Descriptive analysis
	5. Review findings
	5.1 Theme 1: cultural change factors
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed


	5.2 Theme 2: employees’ characteristics
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed


	5.3 Theme 3: management involvement
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed


	5.4 Theme 4: lean job design
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed

	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed



	6. Discussion and future research avenues
	6.1 Practical implications
	6.2 Limitations and conclusion

	References


