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An empirical investigation of workplace factors affecting lean 
performance 

 

Introduction   

The lean concept originates from the Toyota Production System (TPS), a 

manufacturing philosophy, which initially was implemented by the Japanese engineers 

Taiichi Ohno and Shigeo Shingo (Inman, 1999; ┖no, 1988). Traditionally, it focuses 

on the removal of obstacles (‘wastes’) that hinder unremitting flow of work processes 

(El-Khalil and Zeaiter, 2015; Liker, 2004). The successful implementation of lean 

requires, among others, full consideration of its processes rather than commitment to 

pure economical advancements or cost reductions (El-Khalil, 2015). By itself, “lean is 

not centered on reducing employees and assets but by directing people’s energy on 

creative tasks by improving the operation through the continuous purging of waste, 

idle time, paper work and bureaucracy” (Bonaccorsi et al., 2011: 429). Therefore, 

organizations, interested in achieving desirable lean performance drive their 

employees towards a more sufficient way of performing their task,  

As lean goes beyond the mere production process also focusing on people 

management issues, workplace practices of managing and deploying human capital 

have been recognized by many scholars as a critical success factor for lean (e.g., 

Agrawal and Graves 1999; Bamber and Dale 2000; Yauch and Steudel 2002). 

Indicatively, Womack et al. (1991), identified the importance of people and their 

involvement in product quality, continuous improvement and problem solving 

distinguishing in this way lean from massive production (Niepce and Molleman, 1998; 

Parker, 2003; Taira, 1996). Additionally, Bidanda et al. (2005) studied cellular 

manufacturing and acknowledged that human capital is critical for the implementation 
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of advanced manufacturing technologies (e.g., effective training programs, 

employees’ participation, pilot projects, empowerment at lower level employees).   

Accordingly, the practices implemented by an organization to manage and 

deploy its human capital have an impact on the effectiveness of lean (e.g., map and 

improve value streams, remove non-value added activities, and re-define value offered 

to end users). Pil and McDuffie (1996), identified certain high-involvement work 

practices with an impact on lean, such as job rotation, suggestion programs and 

decentralization of quality efforts. Olivella et al. (2008), supported that continuous 

training and learning, standardization, compensation and rewards affect the success 

of lean. And, Worley and Doolen (2006), recognized that many work factors, such as 

management support and organizational communication could also drive lean, either 

to success, or failure.  

On the other hand, lack of attention on people management issues often lead 

to poor lean performance or lean failures (e.g., Bhasin and Burcher, 2004; Chung, 

1996; Lathin and Mitchel, 2001; Vlachos, 2015). Agrawal and Graves (1999) found 

that organizations often adopt practices which are not always supportive for improving 

lean performance. Examples include but are not limited to employees’ isolation, rigid 

organizational structures and lack of an appropriate organizational culture (Bamber 

and Dale, 2000). Instead, McDuffie (1995) indicated that human resources practices 

might enable organizations to achieve ‘organization logic’ which will lead them to 

successful lean performance.    

As the success of lean is also subject to human capital (Agrawal and Graves, 

1999; Bamber and Dale, 2000; Carter et al., 2011; Nicholas 1998; Yauch and Steudel, 

2002), attention needs to be paid to the workplace practices for managing people and 

to certain factors which affect them. However, the majority of the research work has 
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been conducted in discrete manufacturing industries in developed countries, 

overlooking other sectors like oil and energy and other parts of the world (Batt, 1995; 

Krafcik, 1988; Womack et al., 1991). As Forza (1996) also observed, extant literature 

fails to come to a consensus on which workplace practices affect lean performance. A 

plausible explanation could be the tendency by many scholars to perceive lean 

differently that explains why it is difficult to be imitated (Al-Najem et al., 2012).           

Yet, recently, scholars in the field have identified with more uniformity, the 

impact of workplace practices on lean performance analyzing linkages between 

training and successful lean outcomes as well as the role of culture in lean 

implementation. For instance, Ichimura et al. (2008) in a study conducted in UK-based 

manufacturing companies consider training as the “backbone of the implementation 

process” of lean production. Wong (2007: 415) stressed the importance of culture as 

an adaptive mechanism which also promotes the collaboration between employees 

“during the process of being lean”. Angelis et al. (2011), reported the vital role that 

supportive cultures play in building employees’ commitment in lean systems. Even 

more, Dombrowski et al. (2012) recognized the significance of managing knowledge 

in lean performance.  

This study contributes to the literature on the effects of workplace practices on 

lean performance by empirically examining a lean implementation. Based on the 

extant literature, three constructs were selected: training, knowledge acquisition and 

organizational culture. Such constructs “reflect the managerial vision of each individual 

company, the industrial context, the labor market, the cultural context, and the sector 

and country involved” (Forza, 1996: 59). Furthermore, following prior research, lean 

performance operationalized using non-financial performance measures (Anand and 

Kodali, 2008) the appropriateness of which has been recognized by many scholars 
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(e.g.., Abdel-Maksoud et al., 2005; Fullerton and Wempe, 2009; Ittner and Larcker 

1998 in Said et al. (2003). These measures are: (i) continuous improvement, (ii) waste 

management, (iii) ergonomy and (iv) product quality. The study context was a big oil 

and energy company. An employees’ survey collected empirical data and regression 

analysis shed light on the linkages between workplace practices and lean 

performance.  

The rest of the paper is organized as follows: the subsequent section presents 

a literature review on training, knowledge acquisition and organizational culture and 

their relationship with lean performance, thus developing the rationale behind the 

research hypotheses. The third section outlines the study methodology. The fourth 

presents the empirical results which are discussing in the fifth section. The conclusions 

of the study are remarked in the sixth and the last section along with the implications 

for theory and practice.  

 

Literature review and hypotheses development  

Training  

Training and development at work is one of the HRM practices (along with selection, 

recruitment, performance evaluation, etc.) that values among the high-performance 

workplace practices (e.g., strict selection, team performance, pay-for-performance, 

etc.) (Hartog and Verburg, 2004). It is often operationalized in terms of similar and 

aligned practices (e.g., employee development, skills training and/or career planning) 

and has been widely investigated in relation to employees’ personal and professional 

development (e.g., Bartel, 1994) as well as organizations’ profitability, growth and 

increased performance outcomes (Aguinis and Kraiger, 2009; Delaney and Huselid, 

1996; Knoke and Kalleberg, 1994; Russell et al., 1985). The contribution of training to 
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organizational performance is also supported by the human capital theory which 

advocates that: “firms train workers (and pay for the training) if doing so enhances the 

firms’ profits” (Baron and Kreps, 1999: 372). Many studies have supported the linkages 

between training and organizational effectiveness (e.g., Aragon-Sanchez et al., 2003; 

Arthur et al., 2003) and financial performance (e.g., Guerrero and Barraud-Didier, 

2004).  

In lean philosophy, training is perceived as one of the crucial working practices 

enabling organizations to improve the product quality, cost and delivery performance 

(Herron and Hicks, 2008). “By upgrading employees’ skills and knowledge, they are in 

a better position to produce high-quality products and services in the most cost-

effective way, adapt to change, and contribute to company competitiveness through 

product or process innovation” (Birdi et al., 2008: 471). Along the same line, McLachlin 

(1997), recognized the applicability of training in just-in-time lean practices with an 

impact on the organizational performance. And, recently, Yang et al. (2011), noted 

that lean manufacturing requires from employees to be involved in actions which might 

increase the dissemination of knowledge such as training, autonomous teams and 

empowerment.  

Traditionally, employees who are involved in complex tasks and activities 

should be provided with ‘extensive training’, which is a term coined by Pfeffer (1998: 

96) to reflect the importance of training in assisting employees to develop a wide 

spectrum of skills and abilities rather to perform restricted tasks (Karlsson and 

Åhlström, 1996). As lean implementation requires from employees to be involved in 

multi functions thus being multi-tasked and multi-skilled, training should be an ongoing 

process rendering employees capable of performing lean outcomes (Niepcel and 

Molleman, 1998).  
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Training is required when a company upgrades from another management 

system to lean (Ichimura et al., 2008). The importance of training in lean extends 

beyond the mere production as it might also identify what type of knowledge, skills and 

ability (KAS) should employees have (Bidanda et al., 2006). As also the importance of 

multifunctional teams of which their members are capable of undertaking 

decentralized responsibilities has been discussed by many scholars in the field (e.g., 

Åhlström and Karlsson, 1996; Karlsson and Åhlström, 1995), cross-training could be 

also viewed as an appropriate type of training yielding beneficial performance 

outcomes (Landsbergis et al., 1999).    

Training offered to employees when their organization is upgrading to lean 

enables them to develop the appropriate lean mindset, as, for example, “that waste is 

bad and should be removed” (Hines, et al., 2004: 1001). Equally, it might facilitate 

them to understand how to reduce costs, improve the quality and increase their 

productivity while interacting in a lean context. In other words, training could render 

employees knowledgeable and capable of lean processes, thus assisting 

organizations to achieve desirable performance outcomes. Therefore, it is 

hypothesized that  

H1: Training positively affects lean performance. 

Knowledge acquisition  

In general terms, knowledge, in an organizational context, could be seen as a 

combination/synthesis of experiences, contextual information, values and expert 

approaches, which frame the background for assessing and incorporating new 

experiences and data (Davenport 1982 as cited Dombrowski et al., 2012). 

Organizational knowledge can be either tacit or explicit and is considered as a crucial 

factor of production, which often leads to increased firm performance (Barney, 1991; 
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Grant, 1991; Penrose, 1959; Wernerfelt, 1984). In the era of knowledge economy, 

organizations should enrich and integrate the knowledge already possess by acquiring 

new knowledge that is often sourced outside their boundaries. Knowledge acquisition 

is often linked to organizational learning and has been seen as, either a driving force 

for growth and development (Penrose 1959), or a prerequisite for an organization’s 

ability to exploit new opportunities (Spender and Grant, 1996), or, in terms of our 

interest, as an essential work practice of lean management (Dombrowski et al., 2012).   

As discussed above, the successful lean performance outcomes require, 

among others, knowledgeable employees in more than one work domains with a 

broaden skillset in order to concurrently perform different tasks and solve problems. 

El-Khalil and Zeaiter (2015), who viewed work standardization as the most critical 

antecedent to lean, identified specific knowledge which needs to be possessed by 

those involved in the implementation of lean. Such knowledge could be related to the 

course of actions undertaken by the operator, the required production rare as well as 

the appropriate inventory. Both tacit and explicit knowledge are required to be 

transferred for the successful implementation of lean processes. Herron and Hicks 

(2008) identified that certain lean tools, such as statistical process control, tool 

proofing and process mapping, require explicit knowledge sharing that is easily 

codified. While, the maintenance of total production, work standardization and policy 

deployment require tacit knowledge to be shared/transferred. Although valuable for 

lean effectiveness, tacit knowledge sharing, is, by its nature, a time-consuming 

process which often needs extensive support from top executive administration, 

training and cultural changes to be easily absorbed and applied in the day-to-day tasks 

and activities.   
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To facilitate those who are involved in lean implementation processes to better 

absorb the required knowledge, Helper and McDuffie (1997) identified the necessity 

of structured knowledge management systems (KMS). During the implementation of 

lean, knowledge invisibly flows between the involved parties who accumulate it, either 

through well-defined and well-structured procedures or randomly over unplanned 

processes. However, research suggests that, although, the majority of lean 

organizations implement similar systems, there is no uniformity regarding the 

processes of knowledge acquisition and its accumulation (Dombrowski et al., 2012). 

One plausible explanation could be the fact that lean makes existing knowledge easily 

obsolete.    

Irrespective of how the new knowledge flows between all interested parties, 

employees at all levels have to acquire new knowledge related to the ongoing day-to-

day lean operations. Employees should learn, for instance, how to effectively acquire 

new knowledge while they concurrently perform “traditional skills such production 

scheduling, workforce planning and data management” (Helper and McDuffie, 

1997:23). Moreover, in Toyota paradigm, the acquisition of ‘deep technical knowledge’ 

is considered a ‘base line skill’ and part of the lean process. As Liker and Morgan 

(2006: 11) accurately stated “a lean product development system is a knowledge work 

job shop, and as such you can continuously improve it using adapted forms of tools 

used in repetitive manufacturing processes, such as value stream mapping and 

queuing theory, to eliminate waste and synchronize cross-functional activities”. 

Thus, far, a well-performed knowledge acquisition process facilitates 

organizations to improve lean performance. Therefore, we hypothesize,  

H2: The acquisition of new knowledge positively affects lean performance. 
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Organizational culture  

Organizational culture dominates the literature since the early 1980s and is, often, 

linked to HRM (Hartog and Verburg, 2004). It is usually seen as one of the 

determinative organizational factors, which distinguishes successful organizations 

from less successful ones, as the first articulate and share a spectrum of well-defined 

and -established norms and values within their boundaries (Deal and Kennedy, 1982; 

Kilmann et al., 1985; Ouchi and Price, 1978; Peters and Waterman, 1982; Schall, 

1983; Schein, 1985; Weick, 1985). According to Deal and Kennedy (1982), strong 

organizational cultures often promise improvements in organizational performance, 

while, at the same time, affect positively employees’ behavior.  

Since, early 1990s the literature demonstrates a significant body of empirical 

research focusing on the linkages between organizational culture and successful lean 

performance (Gordon and DiTomaso, 1992). Indeed, Al-Najem et al. (2012: 120) aptly 

stated that “one of the most prominent factors that could impact directly on lean journey 

is the organizational culture”. In other words, organizational culture reflects the way 

organizations do things (Schein, 2009). And, since “lean calls for cultural change” 

(Napoles and Quintana, 2008), organizations, in order to improve their performance 

with lean tools and practices, should develop and promote a supportive culture (Vest 

and Gamm, 2009:5).  

When an organization is moving from a management system to lean thinking, 

several cultural changes need to be addressed. Leadership adjustments to lean 

should be on a day-to-day basis (Anand et al., 2011) focusing mainly on the 

employees’ empowerment and involvement (Angelis et al., 2011). At the same time, 

employee participation in the decision-making process should be equally secured. Al-

Najem et al. (2012) characterized cultural changes as such as being open and 
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proactive to describe a shift from bureaucratic systems to customer satisfaction, from 

rigid hierarchies to employee participation and from individual tasks to collaborative 

work design. Other modifications might include the adaptation of an extrovert 

organizational mind-set as well as re-design of existing business processes and value 

identification (Piercy and Rich, 2009).       

Many scholars have extensively stressed the importance of building an 

appropriate culture to promote employees’ commitment. For example, Angelis et al. 

(2011: 569) referencing previous research accurately stated that “lean proponents 

view committed workers as necessary for such duties” (Adler, 1993; Wickens, 1987; 

Womack et al., 1991; Schonberger, 2007). In the same research work, important 

linkages between employees’ commitment and lean outcomes were also highlighted 

(e.g., Adler, 1993; Parker, 2003; Shadur et al., 1995; Vidal, 2007; Wickens, 1987). 

Besides, an appropriate organizational culture could also facilitate employees to better 

understand lean thinking and philosophy (Kaplan and Norton, 2004). Having a 

thorough understanding of the principles and fundamentals underpinning lean, 

employees promote reciprocal collaboration (Taleghani, 2010), accept changes as 

well as contribute to continuous improvements (Radnor et al., 2006).           

 Additionally, lean requires simple organizational structures which could be 

easily changed and adopted to lean philosophy (Smeds, 1994). Taleghani (2010) 

stated that despite the fact that organizations make effective and appropriate use of 

the available tools, procedures and mechanisms, lack of a well-built lean culture 

results in lean failures. Equally, Al-Najem et al. (2012), drawing on the Toyota 

paradigm, stressed the importance of a lean culture that is widely accepted and 

thoroughly understood for the successful performance outcomes. The discussion 

leads us to hypothesize that  
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H3: Organizational culture positively affects lean performance.   

As aforementioned, four distinct lean performance indicators were selected to 

operationalize the variable of LP, i.e., (i) continuous improvement, (ii) waste 

management, (iii) ergonomy and (iv) product quality (all discussed in details below). 

As such, the three study hypotheses summarizing the effects of the three 

aforementioned workplace practices on each lean performance indicator are formed 

as follows:   

H1: Training positively affects (a) continuous improvement, (b) waste 

management, (c) ergonomy, (d) product quality.  

H2: Knowledge acquisition positively affects (a) continuous improvement, (b) 

waste management, (c) ergonomy, (d) product quality. 

H3: Organizational culture positively affects (a) continuous improvement, (b) 

waste management, (c) ergonomy, (d) product quality. 

[Place Figure 1 about here]    

 

Methodology  

Instrument development and data collection   

Despite the fact that lean has attracted particular attention by an increasingly large-

number of organizations operating in various industries other than manufacturing, 

current literature lacks substantial research on oil and gas industry. Additionally, albeit 

each oil and gas project requires an individual approach and repetition is limited, 

organizations operating in this industry consistently implement lean, for instance, to 

overcome obstacles related to exploitation and extraction from difficult environments, 

maximize customer service at the lowest possible cost, and effectively manage 
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energy. Therefore, conducting research in an oil and gas industry is found to be an 

interesting case of analysis.  

A detailed questionnaire sent to employees of a multinational oil and gas 

company operated for over forty years (called with the pseudonym company Alpha), 

which have recently involved in lean practices, processes and procedures. Alpha has 

been operating exploring and extracting oil and gas in Nigeria, the key oil and gas 

producer in Africa (Taiwo, 2010).   

Following Dillman’s (2000) Total Design Method, that is implemented 

extensively in operations research (e.g., Koufteros et al., 1998; Nahm et al., 2003; 

Shah and Ward, 2007) a pilot test was conducted to assess the validity of the 

questionnaire by sending the questionnaire to 10% of employees working in a similar 

company like the case study (i.e. Alpha). Minor revisions were applied to questionnaire 

based on pilot test. As a result, sixteen variables were included in the questionnaire. 

The Cronbach’s Alpha coefficient obtained in pilot phase was 0.881, which indicates 

high reliability. At the time of our study the company Alpha employed 220 employees. 

Out of the 220 questionnaires distributed, 196 returned completed, corresponding to 

89.1% response rate. Table 1 shows the characteristics of employees surveyed.  

 

[Place Table 1 about here] 

Measures 

Principal component analysis with varimax rotation conducted to assess the 

underlying structure for the workplace variables in the questionnaire. After rotation, 

three main factors were emerged: organizational culture accounted for 27.83% of the 

variance, knowledge acquisition for 22.62% and training for 17.85% (Table 2). We 

used the Anderson-Rubin method, which ensures orthogonality of the estimated 
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factors, to produce factor scores. Table 3 contains the items, the scale composite 

reliability (Cronbach g), and factor loadings for the rotated factors, with loading less 

than 0.40 omitted to improve clarity.  

 

[Place Table 2 about here] 

[Place Table 3 about here] 

 

 

Independent variables: The first factor, measuring the organizational culture 

was labeled as ‘culture’ (five items, g= 0.917). The second factor, measuring the 

acquisition of new knowledge labeled as ‘knowledge’ and included items measuring 

the employees’ knowledge about lean practices (four items, g= 0.911) without 

distinguishing between tacit and explicit knowledge. The third factor, measuring 

employees training labeled as ‘training’ and included four items (g=0.821) measuring 

the organization’s emphasis on training its personnel on lean practices. All three 

factors had significantly high scale composite reliability (Cronbach g) and were 

included in the hierarchical analysis model.  

Dependent variable: Lean performance assessed using four different 

measures, i.e. (i) continuous improvement, (ii) waste management (iii) ergonomy and 

(iv) product quality. Respondents were asked to indicate their firm’s performance as 

compared to the industry’s average in the above items. Lean is a business philosophy; 

thus it is hard to measure and its performance measurement cannot be discounted 

into operational improvements only such as reduction of inventory.   

Control variables: We made use of five control variables to test for confounding 

effects derived from the individual characteristics of the respondents. We used 
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categorical scales for all control variables to facilitate regression analysis. Specifically, 

the following scales were used: sex (male, female), age (below 30, between 31-40, 

between 41-50 and over 50), job level (functional, supervisory, managerial), job type 

(technical, non-technical), and years of experience (0-5, 6-10, 11-20, and over 21).  

Common Method Variance (CMV) 

As in all self-reported studies, the possibility of common method variance (CMV) 

should be addressed. When both the outcome measure (i.e., lean performance) and 

the workplace factors were self-reported on the same survey instrument, all measures 

share CMV. We used the Harmon’s factor test to examine whether or not CMV in the 

predictor and outcome variables inflates the empirical relationships among the 

variables (Podsakoff et al., 2003) and found that the largest factor (which, in cases of 

CMV, would account for a majority of the variance) only accounting for 22.134% of the 

variance. Thus, CMV is unlikely to bias this sample.  

 

Analysis and results  

Univariate analysis 

Table 3 presents the Pearson’s correlation analysis and the study findings can be 

summarized as follows: (i) the control variables (sex, age, job level, job type and years 

of experience) showed high correlation with the lean performance variables as well as 

with training and knowledge acquisition (ii) organizational culture showed significant 

association with continuous improvement (r=.-.698, p<.01), waste management (r=.-

.342, p<.01), ergonomy (r=.-.631, p<.01), and product quality (r=.-.596, p<.01), (ii) 

knowledge acquisition showed significant association with waste management 

(r=.177, p<.01) and ergonomy (r=.-.147, p<.1), (iii) training showed significant 

association with ergonomy (r=.244, p<.01), and product quality (r=.-.221, p<.1). 
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Hierarchical model 

To explore the relationships between training, knowledge acquisition, organizational 

culture and lean performance, a hierarchical regression analysis utilized. hierarchical 

regression models outperform simple regression models in making more accurate 

predictions. We run four multiple regressions, one for each individual lean 

performance variable (i.e., continuous improvement, ergonomy, product quality and 

waste management). We entered variables in three steps creating thee models. In 

Step 1, we entered only the five control variables (sex, age, job level, job type and 

years of experience) in the regression equation creating the Control. In Step 2, labeled 

as the Independent model, we added the three independent variables into the 

regression equations. Finally, in Step 3, we entered the six interactions of the three 

variables into the regression equations creating the Interaction model. Interactions of 

independent variables can reveal moderation effects and whether the combination of 

variables produce better results than without interaction. Tolerance tests showed no 

significant collinearity among variables.  

Hierarchical regression results Table 4 reports the continuous improvement 

and waste management; Table 5 presents the ergonony and product quality 

performance variables. The beta weights, presented in Table 5 suggest that 

organizational culture (く=0.9, p<.001) and training (く=0.32, p<.001) contribute most 

to predicting continuous improvement. Knowledge acquisition had a significant yet 

negative effect on continuous improvement (く=-0. 34, p<.001). This indicates that 

continuous improvement is a lean issue that is directly related to creating a lean culture 

and the tacit knowledge of existing working practices may inhibit its application. 

Continuous improvement depends on tacit knowledge on how to improve processes, 
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identify non-value added activities and remove waste. In this way, explicit knowledge 

may not affect this performance measure to the extent that tacit knowledge does. 

Particularly, for continuous improvement, the change in adjusted R square 

value (〉R) was 0.835, p<.001 (F=202.2, p<.001). This means that work practices 

increase for 83.5% the continuous improvement in performance with culture and 

training having the largest effects. Waste management is also improved but at a very 

slight percentage. Particularly, the Independent model produced a change in adjusted 

R square value (〉R) equal to 0.08, p<.001 (F=29.564, p<.001) with the adjusted R 

square value to be .564 Although the impact on waste management is less that the 

impact on continuous improvement, still an improvement of 8% in waste reduction 

should be considered significant. Organizational culture (く=0.28, p<.001), and 

knowledge acquisition (く=0.26, p<.01) contributes most to the Independent model. 

Training (く=-0.24, p<.01) had a negative impact on waste management which can be 

attributed to the demographics of the sample, since waste reduction depends mostly 

on the experience (く=-0.48, p<.001) and Age (く=-0.40, p<.001). The Interaction 

models for both continuous improvement and waste management did not produce 

statistically significant results. 

Regarding ergonomy performance variable, the Independent model produced 

statistically significant change in adjusted R square value (〉R) equal to 0. 605, p<.001 

(F=72.77, p<.001) culture (く=0.73, p<.001) and training (く=0.13, p<.1) were the two 

factors with a significant positive beta value. Like continuous improvement, knowledge 

acquisition had a negative impact on ergonomy (く=-0.18, p<.01), which can be 

interpreted in a similar manner with the continuous improvement variable. The 

Interaction model for ergonomy performance variable did produce a significant change 

in adjusted R square value (〉R) equal to 0. 016, p<.1 (F=46.71, p<.001). Similar 
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results found for the product quality as dependent variable in the regression model. In 

this case, the change in adjusted R square value (〉R) was equal to 0. 486, p<.001 

(F=40.98, p<.001) and the factors with high beta values were organizational culture 

く=-0.71, p<.01), training く=-0.13, p<.1) indicating that employees used to follow 

specific procedures referring to product quality and lean techniques are hard to change 

the employees’ perceptions of product quality. 

[Place Table 4 about here]    

[Place Table 5 about here] 

 

Discussion 

The study results in interesting affirmations regarding the impact of training, 

knowledge acquisition and organizational culture on lean performance. Specifically, it 

was found that all the selected variables (i.e., training, knowledge acquisition, culture) 

have positive but varying effects on the lean performance. These empirical findings 

contribute in building a theory that incorporates certain workplace factors with an 

impact on lean performance. Additionally, it provides managerial recommendations for 

organizations which aim to achieve successful lean performance and discussed in 

details below.   

Organizational culture and lean performance 

Findings indicate that organizational culture shows significant association with 

continuous improvement, waste management, ergonomy, and product quality. This 

variable was the only one that significantly influences all lean performance indicators. 

This finding, in line with the extant literature, confirms that the philosophy of lean 

thinking is much more than implementing lean tools. Meaning that an organization 
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should encompass a set of principles and a business philosophy to improve its lean 

performance (Tsasis and Bruce-Barrett, 2008). 

Current research suggests that despite the positive impact of business culture 

on lean performance, a number of failed attempts highlight that many organizations, 

in their effort to increase lean performance, ignore the importance of lean culture. As 

we already mentioned, organizations are not able to cultivate lean outcomes without 

developing and securing appropriate and strong business cultures (Bamber and Dale, 

2000). Since organizational culture needs time to cultivate, we may confirm that 

successful lean outcomes should be seen as a long-term perspective. Such longevity 

is also required for the acquisition of new knowledge and its effective implementation 

in existing practices, which are found to be prerequisite to lean performance. Relying 

also on a set of repetitive appropriate training events organizations may achieve the 

expected lean outcomes. However, it is the combining effect of training, knowledge 

acquisition and organizational culture that showed the highest impact on a successful 

lean performance.   

Training and lean performance  

The study findings support that training significantly affects ergonomy and product 

quality but it contributes mostly to continuous improvement. As suggested by the 

literature, appropriate training on an ongoing basis render employees eligible to 

achieve sustainable lean outcomes for their organizations. This, in turn, it could 

minimize plausible employee turnover, increase organization’s reputation, profitability 

and productivity (Paluch, 2008). As such, one of the immediate actions that 

organizations should undertake in their attempts to successfully implement lean is to 

constantly train those who are involved in lean projects. Ongoing training allows 
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employees to develop the appropriate mind- and skill-set, thus becoming lean thinkers 

(Niepcel and Molleman (1998).  

However, study results support that training negatively affects ‘waste 

management’, thus contradicting the narrative of lean theory (Womack and Jones, 

2005). Although such contradiction seems to be meaningful, the context of the study 

itself, i.e., the case company is an established company in oil and energy sector, adds 

useful insights. Meaning further that, in the particular context, the transmission to a 

new system does not guarantee success. Training may be not sufficient to produce 

expected results, especially when employees perceive that the previous system did 

not produce ‘wastes’. In addition to this, results indicate that demographic variables 

such as experience and age, influence waste reduction to a greater extent than 

training itself. Therefore, experienced employees may not require training, or training 

may have adverse effects to experienced personnel. Training alone is not enough to 

change the mindset of employees which are either deeply rooted in their prior 

experiences, or beliefs or personal characteristics.  

Another interpretation regarding the negative effects of training on ‘wastes’ 

could be the frequently observed failure of organizations to provide employees with 

inappropriate training. Inappropriately trained or ill-prepared employees are not in the 

position to understand the lean principles and fundamentals. Instead, superficial know-

how of lean operations and fundamentals is what they often acquire (Chen and Meng, 

2010). This, in practice, prevents them from achieving desirable performance 

outcomes.  

Knowledge acquisition and lean performance 

The findings reveal that the acquisition of new knowledge has a significant yet negative 

effect on continuous improvement. Like training, at first sight, this finding appears 
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controversial. Yet, it indicates that continuous improvement is subject, not only to the 

mere acquisition of new knowledge, but also to the appropriate implementation of the 

newly acquired knowledge to existing organizational practices, routines and activities 

before it becomes obsolete. It is the practice of learning not the mere acquisition of 

knowledge that improves operations. Lean practices also require appropriate, effective 

and on-time dissemination of knowledge within the involved parties. As lean is directly 

linked to organizational culture, it could be also suggested that appropriate business 

settings could enable the acquisition of tacit knowledge to promote lean; a process 

which, by its nature, is complicated and time consuming and might inhibit the lean 

application.  

  As theory claims, the successful implementation of lean also requires 

knowledgeable and multi-skilled employees (Dombrowski et al., 2012). In Toyota 

Production System, the acquisition of ‘deep technical knowledge’ has been considered 

as a ‘base line skill’ and part of the lean process, which has been seen as a ‘knowledge 

work job shop’ (Liker and Morgan, 2006). This also indicates a possible path 

dependence of training before actual knowledge acquisition takes place.  

Furthermore, study findings support that knowledge acquisition is significantly 

associated to waste management yet it negatively affects ergonomy. According to 

Helper and McDuffie (1997), lean implementation requires structured KMS facilitating 

those who are involved in lean processes to better acquire technical knowledge. As 

the newly acquired knowledge easily becomes obsolete, employees might be 

requested to change the way and place they operate, which directly affects their 

ergonomy. Such change might stress employees who are attached to the existing 

ergonomy and render them less productive.  
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Limitations  

The present study has some theoretical, methodological and sample limitations that 

need to be considered and addressed in future research. First, the sample is limited 

(only from one company of a specific origin) whereas it could be broader, where 

comparison of research findings could equally take place. Second, as no other factors 

were taken into consideration during the study analysis, a bidirectional relationship 

between training, knowledge acquisition, organizational culture and LP cannot be 

confirmed. The theoretical justification of the proposed model requires to test for 

mediating and moderating effects in the relationship between the three workplace 

factors and the non-financial performance measures. The moderating effect of 

variables such as leadership, operational efficiency, and information management 

may be also examined. Third, four different non-financial measures of LP were 

chosen. A wider variety of measures of the performance of lean and workplace 

practices and business settings need to be considered so that more interconnections 

to be analyzed. Fourth, the workplace practices should be enriched by also including 

factors such as: the role employees play in the implementation of lean, the ways 

employees are managed to adjust to changes; the role of people management issues 

(e.g., communication, rewards and job design) and intrinsic factors such as 

commitment values and beliefs). Fifth, this study was based on one case company; 

expanding the survey to an industry and/or country would help generalize the results 

to a wider population. Last, a thorough and contextualized approach towards the terms 

leanness and LP is needed, specifying the stages of such performance where 

workplace practices are involved.  

 

Concluding remarks   
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This study identifies tentative relationships between training, knowledge acquisition 

and organizational culture and lean performance. Analyzing concurrently more than 

one workplace practices in the same facility/organization it seems that their 

combination could lead to successful lean outcomes. Each of the variables under 

study offers significant correlations with the four dimensions of lean performance, thus 

providing useful insights for the successful implementation of lean.   

 Practitioners in charge of lean management should be mindful of the influence 

of workplace practices and business settings with an impact on the successful 

implementation of lean, attributing primarily importance to culture. Organizational 

culture affects employees’ values, beliefs and attitudes, which could be related to their 

motives and expectations vis-a-vis the successful implementation of lean. 

Organizational culture could facilitate employees to share their perceptions towards 

their organization’s decision to improve their production operations to lean. 

Employees’ development needs to be critical to the degree that influence their lean 

mind-set. The mere acquisition of new knowledge could not be always considered as 

the appropriate path for organizations in the need of being lean. By itself knowledge 

acquisition is a time-consuming process. As such those who are involved in the 

implementation of lean should recognize its value in use rather than considering 

knowledge acquisition as a mere part of the process of lean implementation. The 

aforementioned consideration would confirm the need for aggregated workplace 

practices for deploying human capital when an organization is transforming to lean.   

The importance of paying attention to effective management of workplace 

practices as well as the development of appropriate business settings also raises key 

questions, which form the basis for future research. For instance, how can 

organizations interested in achieving successful lean outcomes equally achieve an 
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effective combination of the aforementioned or other workplace variables? Is there any 

framework which could lead those who are involved in lean projects to achieve 

superior lean performance? Which types of training promote leanness? How can 

organizations increase their lean performance? Last, we should also acknowledge that 

the study results, are not definitive, but novel and highlight a need to increase 

awareness regarding the antecedents and prerequisites of the successful implantation 

of lean. This relates directly to the existing discussions on successful or failed lean 

outcomes and would open up new understandings and insights into lean management.  

References 

Abdel-Maksoud, A., Dugdale, D. and Luther, R. (2005), “Non-financial performance 
measurement in manufacturing companies”, The British Accounting Review, Vol. 37 
No. 3, pp. 261-297. 
 
Adler, P. (1993), “Time and motion study regained”, Harvard Business Review, Vol. 
71 No. 1, pp. 97-198. 
 
Agrawal, A. and Graves, R.J. (1999), “A distributed systems model for estimation of 
printed circuit board fabrication costs”, Production Planning & Control, Vol. 10 No. 7, 
pp.  650-658.  
 
Aguinis, H. and Kraiger, K. (2009), “Benefits of training and development for 
individuals and teams, organizations, and society”, Annual Review of Psychology, Vol. 
60, pp. 451-474. 
 
Åhlström, P. and Karlsson, C. (1996). “Change processes towards lean production: 
The role of the management accounting system”. International Journal of Operations 
and Production Management, Vol. 16 No. 11, pp.42-56. 
 
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 No. 1, pp. 119-138. 
 
Anand, G., and Kodali, R. (2008), “Performance measurement system for lean 
manufacturing: a perspective from SMEs", International Journal of Globalisation and 
Small Business, Vol. 2 No. 4, pp. 371-410. 
 
Anand, G., Ward, P.T. and Tatikonda, M. (2011), “Role of explicit and tacit knowledge 
in Six Sigma projects: An empirical examination of differential project success”, 
Journal of Operations Management, Vol. 28 No.4, pp. 303-315.  
 



 24 

Angelis, J., 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. 
 
Aragon-Sanchez, A., Barba-Aragón, I. and Sanz-Valle, R. (2003), “Effects of training 
on business results”, The International Journal of Human Resource Management, Vol. 
14 No. 6, pp.  956-980. 
 
Arthur Jr.W., Bennett Jr. W., Edens P.S. and Bell, S.T. (2003), “Effectiveness of 
training in organizations: a meta-analysis of design and evaluation features”, Journal 
of Applied Psychology, Vol. 88 No. 2, pp. 234-245. 
 
Bamber, L. and Dale, B.G. (2000), "Lean production: A study of application in a 
traditional manufacturing environment”, Production Planning & Control, Vol. 11 No. 3, 
pp. 291-298. 
 
Barney, J. (1991), “Firm resources and sustained competitive advantage”, Journal of 
Management, Vol. 17 No. 1, pp. 99-120. 
 
Baron, J.N. and Kreps, D.M. (1999), “Consistent human resource practices”, California 
Management Review, Vol. 41 No. 3, pp. 29-53. 
 
Bartel, A. (1994). “Productivity gains from the implementation of employee training 
programs”, Industrial Relations, Vol. 33, pp. 411-425. 
 
Batt, R. and Appelbaum, E. (1995). “Worker participation in diverse settings: does the 
form affect the outcome, and if so, who benefits”? British Journal of Industrial 
Relations, Vol. 33 No. 3, pp. 353-378. 
 
Bhasin, S. and Burcher, P. (2004), “Lean viewed as a philosophy”, Journal of 
Manufacturing Technology Management, Vol. 17 No.1, pp. 56-72. 
 
Bidanda, B., Arisoy, O. and Shuman, L.J. (2006), “Offshoring manufacturing: 
Implications for engineering jobs and education: a survey and case study”, Robotics 
and Computer-Integrated Manufacturing, Vol. 22, No. 5, pp. 576-587. 
 
Bidanda, B., Ariyawongrat, P., Needy, K.L., Norman, B.A. and Tharmmaphornphilas, 
W. (2005), “Human related issues in manufacturing cell design, implementation, and 
operation: a review and survey”, Computers & Industrial Engineering, Vol. 48 No. 3, 
pp. 507-523. 
 
Birdi, K., Clegg, C., Patterson, M., Robinson, A., Stride, C.B., Wall, T.D. and Wood, 
S.J. (2008), “The impact of human resource and operational management practices 
on company productivity: A longitudinal study”, Personnel Psychology, Vol. 61 No. 3, 
pp. 467-501.  
 
Bonaccorsi, A., Carmignani, G. and Zammori, F. (2011). “Service value stream 
management (SVSM): developing lean thinking in the service industry”, Journal of 
Service Science and Management, Vol. 40 No. 4, p.428.  
 



 25 

Carter, B., Danford, A., Howcroft, D., Richardson, H. Smith, A. and Taylor, P. (2011), 
“Lean and mean in the civil service: The case of processing in HMRC”, Public Money 
& Management, Vol. 31 No. 2, pp. 115-122. 
 
Chen, L. and Meng, B. (2010), “Why most Chinese enterprises fail in deploying lean 
production”, Asian Social Science, Vol. 6 No. 3, pp. 52-57. 
 
Chung, C.A. (1996), “Human issues influencing the successful implementation of 
advanced manufacturing technology”, Journal of Engineering and Technology 
Management, Vol. 13 No. 3, pp. 283-299. 
 
Davenport, T.H. (1982), “Putting the enterprise into the enterprise system”, Harvard 
Business Review, Vol. 76, pp. 121-31. 
 
Deal, T.E. and Kennedy, A.A. (1982), Corporate Cultures: The Rites and Rituals of 
Organizational Life, Addison-Wesley, Reading.  
 
Delaney, J.T. and Huselid, M.A. (1996), “The impact of human resource management 
practices on perceptions of organizational performance”, Academy of Management 
Journal, Vol. 39 No. 4, pp. 949-969. 
 
Dillman, D.A. (2000). Mail and internet surveys: The tailored design method (Vol. 2), 
Wiley, New York.  
 
Dombrowski, U. and Mielke T. Engel, C., (2012), “Knowledge management in lean 
production systems”, Procedia CIRP, Vol. 31 No. 3, pp. 436-441. 
 

El-Khalil, R. (2015), “Simulation Analysis for managing and improving productivity: a 
case study of an automotive company”, Journal of Manufacturing Technology 
Management, Vol. 26 No. 1, pp. pp.36-56. 
 
El-Khalil, R. and Zeaiter, H. (2015), “Improving Automotive Efficiency through Lean 
Management Tools: A Case Study”, World Academy of Science, Engineering and 
Technology, International Journal of Social, Behavioral, Educational, Economic, 
Business and Industrial Engineering, Vol. 9 No. 1, pp. 314-321. 
 
Forza, C. (1996), “Work organization in lean production and traditional plants: what 
are the differences”? International Journal of Operations & Production Management, 
Vol. 16 No. 2, pp. 42-62. 
 
Fullerton, R.R. and Wempe, W.F. (2009), “Lean manufacturing, non-financial 
performance measures, and financial performance”, International Journal of 
Operations & Production Management, Vol. 29 No. 3, pp. 214-240. 
 
Gordon, G.G. and DiTomaso, N. (1992), “Predicting corporate performance from 
organizational culture”, Journal of Management Studies, Vol. 29 No. 6, pp. 783-798. 
 
Grant, R.M. (1991), “The resource-based theory of competitive advantage: 
implications for strategy formulation”, Knowledge and Strategy, Vol. 33 No. 3, pp. 3-
23. 



 26 

 
Guerrero, S. and Barraud-Didier, V. (2004), “High-involvement practices and 
performance of French firms”, The International Journal of Human Resource 
Management, Vol. 15 No. 8, pp. 1408-1423. 
 
Hartog, D.N. and Verburg, R.M. (2004), “High performance work systems, 
organizational culture and firm effectiveness”, Human Resource Management Journal, 
Vol. 14 No. 1, pp. 55-78. 
 
Helper, S. and MacDuffie, J.P. (1997), “Creating lean suppliers: Diffusing lean 
production through the supply chain”, California Management Review, Vol. 39 No. 4, 
pp.  118-151.  
 
Herron, C. and Hicks, C. (2008). The transfer of selected lean manufacturing 
techniques from Japanese automotive manufacturing into general manufacturing (UK) 
through change agents. Robotics and Computer-Integrated Manufacturing, Vol. 24 
No. 4, pp. 524-531. 
 
Hines, P., Holwe, M. and Rich, N. (2004), “Learning to evolve: a review of 
contemporary lean thinking", International Journal of Operations & Production 
Management, Vol. 24 No.10, pp.994-1011. 
 
Ichimura, M., Arunachalam, S. and Page, T. (2008), “An Emerging Training Model for 
Successful Lean Manufacturing–An Empirical Study”, I-Manager’s Journal on 
Management, Vol. 2, pp. 29-39. 
 
Inman, R.A. (1999), “Environmental management: new challenges for production and 
inventory managers”, Production and Inventory Management Journal, Vol. 40 No. 3, 
pp. 46-49. 
 
Ittner, C.D. and Larcker, D.F. (1998), “Innovations in performance measurements: 
trends and research implications”, Journal of Management Accounting Research, Vol. 
10, pp. 205-38.  
 
Kaplan, R.S. and Norton, D.P. (2004), Strategy Maps: Converting Intangible Assets 
Into Tangible Outcomes, Harvard Business Press, Boston. 
 

Karlsson, C. and Åhlström, P. (1996), “Change processes towards lean production: 
The role of the remuneration system”, International Journal of Operations and 
Production Management, Vol. 15 No. 11, pp. 80-99.  

 
Kilmann, R.H., Saxton, M.J. and Serpa, R. (1985), Gaining Control of The Corporate 
Culture, Jossey-Bass Inc Pub, San Francisco.  
 
Knoke, D. and Kalleberg, A.L. (1994), “Job training in U.S. organizations”, American 
Sociological Review, Vol. 59, No. 4, pp. 537-546. 
 



 27 

Koufteros, X.A., Vonderembse, M.A. and Doll, W.J. (1998),”Developing measures of 
time-based manufacturing”, Journal of Operations Management, Vol. 16 No. 1, pp. 21-
41. 
 
Krafcik, J.F. (1988), “Triumph of the lean production system”, MIT Sloan Management 
Review, Vol. 30 No. 1, pp. 41-51. 
 
Landsbergis, P.A., Cahill, J. and Schnall, P. (1999), “The impact of lean production 
and related new systems of work organization on worker health”, Journal of 
Occupational Health Psychology, Vol. 4 No. 2, pp. 108-130. 
 
Lathin, D. and Mitchell, R. (2001), “Learning from mistakes”, Quality Progress, Vol. 34 
No. 6, pp. 39-47. 
 
Liker, J.K. (2004), The Toyota Way: 14 Management Principles From The World’s 
Greatest Manufacturer, McGraw-Hill, New York.  
 
Liker, J.K. and Morgan, J.M. (2006), “The Toyota way in services: the case of lean 
product development”, The Academy of Management Perspectives, Vol. 20 No. 2, pp. 
5-20. 
 
McDuffie, J.P. (1995), “Organizational logic and flexible production systems in the 
world auto industry”, Industrial and Labor Relations Review, Vol. 48 No. 2, pp. 197-
221.  
 
McLachlin, R. (1997), “Management initiatives and just-in-time manufacturing”, 
Journal of Operations Management, Vol. 15 No. 4, pp. 271-292. 
 
Nahm, A.Y., Vonderembse, M.A., and Koufteros, X.A. (2003), “The impact of 
organizational structure on time-based manufacturing and plant performance桐”, 
Journal of Operations Management, Vol. 21 No. 3, pp. 281-306. 
 
Napoles, L. and Quintana, M. (2005), “Developing a lean culture in the laboratory”, 
Clinical Leadership & Management Review: the journal of CLMA, Vol. 20 No. 4, pp. 
E4-E4. 
 
Nicholas, J. (1998), Competitive Manufacturing Management: Continuous 
Improvement. Lean Production, and Customer-Focused Quality, Irwin McGraw-Hill, 
Boston.  
 
Niepcel, 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. 
 
Olivella, J., Cuatrecasas, L. and Gavilan, N. (2008), “Work organization practices for 
lean   production”, Journal of Manufacturing Technology Management, Vol. 19 No. 7, 
pp. 798-811. 
 
┖no, T. (1988), Toyota Production System, Productivity Press, Portland 
 



 28 

Ouchi, W.G. and Price, R.L. (1978), “Hierarchies, clans, and Theory Z: A new 
perspective on organization development”, Organizational Dynamics, Vol. 7 No. 2, pp. 
25-44. 
 
Parker, S.K. (2003), “Longitudinal effects of lean production on employee outcome 
and the mediating role of work characteristics”, Journal of Applied Psychology, Vol. 88 
No. 4, pp. 620-634. 
 
Paluch, J. (2008), “What does lean mean”, Landscape Management, Vol. 47 No. 8, 
pp. 4-74. 
 
Penrose, E.T. (1959), The Theory of The Growth of The Firm, Blackwell and Mott Ltd,  
Basil. 
 
Peters, T.J., Waterman, R.H. and Jones, I. (1982), “In search of excellence: Lessons 
from America's best-run companies”, The Wilson Quarterly, Vol. 7 No. 24, pp. 53-56. 
 
Pfeffer, J. (1998), The Human Equation: Building Profits by Putting People First, 
Harvard Business Press, Boston.  
 
Piercy, N. and Rich, N. (2009), “Lean transformation in the pure service environment: 
the case of the call service centre”, International Journal of Operations & Production 
Management, Vol. 29 No, 1, pp. 54-76. 
 
Pil, F. and McDuffie, J.P. (1996), “The adoption of high involvement work practices”, 
Industrial Relations, Vol. 35 No. 3, pp. 299-333. 
 
Podsakoff, PM., MacKenzie, SB., Lee, J.Y. and Podsakoff, N.P. (2003). Common 
method biases in behavioral research: A critical review of the literature and 
recommended remedies. Journal of Applied Psychology, Vol. 88, No. 5, pp. p.879-
903. 
 
Radnor, Z., Walley, P., Stephens, A. and Bucci, G. (2006), “Evaluation of the lean 
approach to business management and its use in the public sector”, Edinburgh, Office 
of Chief Researcher, Scottish Executive. 
 
Russell, J.S., James R. Terborg and M.L. Powers., (1985), “Organizational 
performance and organizational level training and support”, Personnel Psychology, 
Vol. 38 No. 4, pp. 849-863. 
 
Said, A.A., HassabElnaby, H.R. and Wier, B. (2003), “An empirical investigation of the 
performance consequences of nonfinancial measures”, Journal of Management 
Accounting Research, Vol. 15 No. 1, pp. 193-223.  
 
Shadur, M., Rodwell, J. and Bamber, G. (1995), “Factors predicting employees’ 
approval of lean production”, Human Relations, Vol. 48 No. 12, pp. 1403-1426. 
 
Schall, M.S. (1983), “A communication-rules approach to organizational culture”, 
Administrative Science Quarterly, Vol. 28 No. 4, pp. 557-581. 
 



 29 

Schein, E.H. (1985), “Defining organizational culture”, Classics of Organization 
Theory, Vol. 3, pp. 490-502. 
 
Schein, E.H. (2009), The Corporate Culture Survival Guide, John Wiley & Sons, San 
Francisco.  
 
Schonberger, R.J. (2007). “Japanese production management: an evolution—with 
mixed success”, Journal of Operations Management, Vol. 25 No. 2, pp. 403-419. 
 
Shah, R. and Ward, P.T. (2007), ”Defining and developing measures of lean 
production桐”, Journal of Operations Management, Vol. 25 No. 4, pp. 785-805. 
 
Smeds, R. (1994), “Managing change towards lean enterprises”, International Journal 
of Operations & Production Management, Vol. 14 No. 3, pp. 66-82. 
 
Spender, JǦC. and Grant, R.M. (1996), “Knowledge and the firm: overview”, Strategic 
Management Journal, Vol. 17 No. 2, pp. 5-9. 
 
Taira, K. (1996), “Compatibility of human resource management, industrial relations, 
and engineering under mass production and lean production: An exploration”, Applied 
Psychology, Vol. 45 No. 2, pp. 97-117. 
 
Taiwo, A.S. (2010), “The influence of work environment on workers productivity: A 
case of selected oil and gas industry in Lagos, Nigeria”, African Journal of Business 
Management, Vol. 4 No. 3, pp. 299-307. 
 
Taleghani, M. (2010), “Key factors for implementing the lean manufacturing system”,  
Journal of American Science, Vol. 6 No.7, pp. 287-291. 
 
Tsasis, P. and Bruce-Barrett, C., (2008), “Organizational change through lean 
thinking”, Health Services Management Research, Vol. 21, No. 3, pp. 192-198. 
 
Vest, J.R. and Gamm, L.D. (2009), “A critical review of the research literature on six 
sigma, lean and studer group's hardwiring excellence in the United States: The need 
to demonstrate and communicate the effectiveness of transformation strategies in 
healthcare”, Implement Science, Vol. 4 No. 1, pp.1-9.  
 
Vidal, M. (2007), “Manufacturing empowerment? ‘Employee involvement’ in the labour 
process after Fordism”, Socio-Economic Review, Vol. 5 No. 2, pp. 197-232. 
 
Vlachos, I. (2015), “Applying lean thinking in the food supply chains: A case study”, 
Production, Planning and Control, Vol. 26 No. 16, pp. 1351-1367. 
 
Weick, K.E. (1985), The Significance of Corporate Culture, Sage, Beverly Hills 
 
Wernerfelt, B. (1984), “A resource-based view of the firm”, Strategic Management 
Journal, Vol. 5 No. 2, pp. 171-180. 
 
Wickens, P. (1987), The Road to Nissan, Macmillan, London. 
 



 30 

Worley, J. and Doolen, T. (2006). “The role of communication and management 
support in a lean manufacturing implementation”, Management Decision, Vol. 44 No. 
2, pp.  228-245. 
 
Womack, J.P. and Jones. D.T. (2005), “Lean consumption”, Harvard Business 
Review, Vol. 83 No. 3, pp. 1-12. 
 
Womack, J.P., Jones, D.T. and Roos, D. (1991), The machine that changed the world: 
the story of lean production: How Japan’s secret weapon in the global auto wars will 
revolutionize western industry, Rawson Associates, New York.  
 
Wong, M. (2007), “The role of culture in implementing lean production system”. In 
Advances in Production Management Systems. Springer US, pp. 413-422. 
 
Yang, M.M., Hong P. and Modi, S.B. (2011), “Impact of lean manufacturing and 
environmental management on business performance: An empirical study of 
manufacturing firms”, International Journal of Production Economics, Vol. 129 No. 2, 
pp. 251-261. 
 
Yauch, C.A. and Steudel, H.J. (2002), “Cellular manufacturing for small businesses: 
key cultural factors that impact the conversion process”, Journal of Operations 
Management, Vol. 20 No. 5, pp. 593-617.  


