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Abstract - Many challenges have emerged in the public sector due to the recent global economic recession. Public 

organizations must revise their managerial practices in order to assure increased levels of efficiency and productivity, as well 
as waste reduction. In order to achieve this, the introduction of lean management tools and models is required. The main 
purpose of this study is to unveil the most Critical Success Factors (CSFs) in effective Lean Transformation of public service 
organizations. There is a research gap in the management literature regarding the successful implementation of lean practices 
in the public sector. This paper fills the gap by examining the direct effects of many CSFs on the effective implementation of 
a lean thinking approach using Structural Equation Modeling (SEM). A quantitative research method was employed and a 
sample of 343 employees and top managers from operational departments was collected. The main findings proved that 
Training and Education, Top Management Commitment and Support, Effective Communication, Organizational Culture and 

Change Management are important in order to achieve a successful implementation of Lean Management principles in the 
public sector. As a result, several strategies are proposed to top managers in order to assure the most effective Lean 
Transformation possible.  
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I. INTRODUCTION 

 
The recent global economic crisis has put pressure on 

almost every government in European Union to 

reduce public spending. The latter can be achieved 

through the adaptation of lean management 

techniques (Carter et al., 2011). These in turn could 

lead to delivering more efficient public services that 

increase public value and citizen satisfaction (Juliani 

and Oliveira, 2017). However, the evidence of public 

management literature suggests that many public 

organizations are unable to successfully implement 

and sustain lean practices (Asnan et al., 2015).  
Resistance to change and problematic top 

management support are considered as the two most 

important challenges a business is facing during the 

lean implementation process (Asnan et al., 2015). 

Although, numerous frameworks exist that present 

the lean methodology, still most of them are focusing 

on the manufacturing and private sectors (AlManei et 

al., 2017). Through the years, little attention has been 

given to the adoption of lean management techniques 

in public sector (Radnor and Osborne, 2013; Juliani 

and Oliveira, 2017). Even fewer are the studies that 

investigate the critical success factors for effective 
lean transformation of public organizations (Juliani 

and Oliveira, 2017).  

 

The latter gap in the public management literature is 

filled by this research study. The basic aim of the 

proposed research is to unveil which factors are the 

most effective in terms of public organizations’ Lean 

Transformation. As a result, the best practices for 

lean implementation is proposed to academicians, 

public policy makers and managers, in order to 

improve business performance, maintain service  
 

productivity, improve utilization and maintain 

quality. 

 

II. LITERATURE REVIEW AND 

HYPOTHESES 

 

2.1. Lean Management in Public Sector 

Nowadays, the concepts of efficiency and 

effectiveness play a central role in public 

organizations (Rodgers and Antony, 2019). Modern 

issues for every government are the effective service 

delivery, the improvement of quality and 

productivity, as well as the minimization of 
managerial costs (Asnan et al., 2015). In order to 

cope with these challenges the utilization of lean 

management practices is essential (Bateman et al., 

2018b).  

In private sector, the principles of lean management 

have been broadly investigated and applied (Gebre et 

al., 2012). However, that is not the case when it 

comes to public sector. Although lean have been 

implemented in public businesses, there is a lack of 

sustainability in lean management projects (Radnor 

and Osborne, 2013). According to Bateman et al. 

(2018b) the failure rates are approximately 90%. In 
the same vein, the McKinsey survey undertaken on 

974 public managers proved that only 39% of the 

lean management projects were successful (Gebre et 

al., 2012).  

The main reasons behind the high failure indices are 

the small implemented projects and lack of top 

management commitment (Asnan et al., 2015). To 

ensure the sustainable implementation of lean 

management projects, the whole organization needs 

to change including managers and employees 

(Arlbjørn et al., 2011). In addition, several factors 
that lead to excellence have to be recognized.  
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Research about the effective lean transformation of 

public service organizations shows that several 
problems do exist across many countries (Bateman et 

al., 2018b). For instance, the global financial 

recession led Greece to take extreme measures in 

order to cut public funding. This created the need for 

reduced waste and efficient public service provision. 

However, Bateman et al. (2018a) argue that public 

businesses fail to adopt lean principles due to highly 

pressured external environments and increased 

bureaucracy. Moreover, Radnor et al. (2012) explain 

that failure occurs either because of lack of fit 

between lean management and public sector or 

inadequate leadership.  
Consequently, the potential of lean management in 

the public sector remains a wishful thinking 

(Bateman et al., 2018b). Yet it is crucial to analyze 

the critical success factor that can change the 

aforementioned situation.  

 

2.2. Critical Success Factors 

Several Critical Success Factors (CSFs) have been 

described in the existing literature of Lean 

Manufacturing, Quality Management and Six Sigma 

(Netland, 2016). However, researchers agree with the 
fact that the three central CSFs are ‘management 

commitment and leadership’, ‘top management 

support’, ‘training and education’ and ‘organizational 

culture’ (Marodin and Saurin, 2013). A lean project is 

successful when managers actively lead and support 

its implementation. Additionally, they should provide 

useful training and education in order to make sure 

that every employee understands the importance of 

the lean project (Netland, 2016). Managers should 

also foster an organizational culture that supports and 

accepts internal changes (Camuffo and Gerli, 2018). 

Findings in the academic literature emphasize 
‘project management’, ‘change management’ and 

‘effective communication’ as crucial CSFs (Brady 

and Allen, 2006; Manville et al., 2012).  Many other 

CSFs exist in the bibliography that vary based on the 

industry and the organizational environment.  

 

Project Management 

Effectively managing a lean project is important to 

achieve successful lean transformation (Sreedharan 

and Sunder, 2018). More analytically, project 

selection and prioritisation are essential because they 
help businesses to be more organized (Antony et al., 

2012). Project selection procedure enables managers 

to control large projects, make comparisons between 

different tasks and predict the most realistic outcomes 

(Harry et al., 2010). If long-run acceptance of a lean 

project is desired, then the right tasks have to be 

selected and performed. Accordingly, selecting 

appropriate projects enhances the confidence of top 

managers, as well as employees regarding lean 

management efforts. This will lead to an effective 

lean transformation of the organizational operations 

(Kumar et al., 2009). 

In order to achieve a successful implementation of 

lean management, regular project reviews should also 
be undertaken (Antony et al., 2017). According to 

Alhuraish et al. (2017) leaders should possess project 

management skills in order to successfully implement 

lean projects. On the other hand, Manville et al. 

(2012) concluded that project management skills 

ranked last on the CSFs list which was based on 

managers’ responses. Generally, the following 

hypothesis can be build: 

 

H1: Project Management has a direct and positive 

effect on Lean Transformation. 

 

Training and Education 

Training and education of employees in lean 

management principles and thinking is essential for 

the successful implementation of lean projects (Brun, 

2011). In the systematic literature review of Lande et 

al. (2016) it was found that training and employee 

involvement were the most sited and important CSFs 

when it comes to the implementation of LSS. 

Accordingly, Iverson and Zatzick (2011) argued that 

investing in employee’s welfare and training leads to 

higher rates of adopting lean thinking. However, 
Ağaoğlu et al. (2015) concluded that training and 

education had not statistically significant impact on 

successful implementation of resource-saving 

projects (i.e. ERP systems). Thus, the following 

hypothesis can be generated: 

 

H2: Training and Education has a direct and positive 

effect on Lean Transformation. 

 

Top Management Commitment and Support 

A committed leadership has a positive effect on 

successful implementation of lean management 
(Antony et al., 2017). The absence of top 

management commitment and support leads to waste 

of energy and time for initiating lean projects (Yadav 

et al., 2017). As reported by Antony et al. (2012, p. 

943) ‘senior management team should attend a half-

day or one day board overview of LSS strategy and 

methodology, ensuring buy-in and commitment for 

the implementation’. With aim to ensure top 

management support it is important to choose 

projects that are realistic in achieving the strategic 

goals of the organization (Antony et al., 2012). 
The importance of leadership commitment and 

support was also highlighted by Manville et al. 

(2012). More specifically, they found that ‘senior 

management commitment’ ranked as the most 

important CSF for successful implementation of lean 

management. As a result, the following hypotheses 

can be developed: 

 

H3: Top Management Commitment has a direct and 

positive effect on Lean Transformation. 

H4: Top Management Support has a direct and 

positive effect on Lean Transformation. 
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Communication and Selection of Staff 

Communication plays a central role for the 
acceptance of lean management initiatives (Lande et 

al., 2016). With aim to establish a sustainable lean 

thinking in the whole organization, employees should 

be informed about the lean project and its benefits 

(Antony et al., 2017). Problematic or lack of 

communication is one of the most sited barriers in the 

lean management literature and in public sector 

specifically (Antony et al., 2012). Providing effective 

communication, employees will be more engaged and 

efficient in their tasks (Alhuraish et al., 2017). 

Additionally, effective communication at all levels 

can foster changes and acceptance (Antony et al., 
2012).  

Selecting the top talented people can assist in lean 

management initiatives and enhance the commitment 

of the whole staff (Antony et al., 2017; Juliani and 

Oliveira, 2017). Thus, the following can be 

hypothesized: 

H5: Effective Communication has a direct and 

positive effect on Lean Transformation. 

H6: Selection of Staff has a direct and positive effect 

on Lean Transformation. 

 

Organizational Culture and Change Management 

A lean project is believed to be successful when it is 

combined with changes in organizational culture, 

infrastructure and processes (Antony et al., 2017). 

Accordingly, if the need for cultural change is not 

stressed and explained properly, then the lean 

initiative will not have the expected outcomes 

(Antony et al., 2012). With aim to properly manage 

organizational changes, top managers have to possess 

excellent skills and relevant knowledge (Asnan et al., 

2015). Transforming an organization towards a lean 

perspective usually is accompanied by modifications 
in strategy, structure and technologies (Bhasin, 2012). 

Thus, knowledge on how to manage these changes is 

essential for an effective lean project (Ahmad, 2013). 

One of the biggest drawings in lean management 

literature is the resistance to change that employees 

tend to exhibit (Bortolotti et al., 2015). People usually 

resist because they feel insecure performing new 

tasks. In other words, they fear the unknown and have 

the belief that change is not beneficial for them and 

the organization in general (Robbin et al., 2010). In 

order to combat the aforementioned problem a proper 
change management is required. More analytically, a 

change programme should be generated in order to 

enhance employees’ trust and remove anxiety and 

uncertainty (Brisson-Banks, 2010).  

Changing an organization towards lean management 

means that alterations will be made not only in 

technical processes, but also in managing emotions, 

behaviors and policies (Atkinson, 2010). Inability to 

provide an effective change management results in 

failure in lean transformation (Bortolotti et al., 2015). 

As a result, the following hypotheses can be referred: 

 

H7: Organizational Culture has a direct and positive 

effect on Lean Transformation. 
H8: Change Management has a direct and positive 

effect on Lean Transformation. 

 

The conceptual framework of this research is 

presented in Fig. 1. 

 

 
Fig. 1. Conceptual Framework 

 

III. METHODOLOGY 

 

3.1. Sample and Data Collection  

The research population was front-line employees 
and top managers from departments like IT, 

operations, energy management, strategic planning 

and human resource management. The research data 

were collected in Athens and Thessaloniki, the two 

biggest cities of Greece. These were appropriate for 

this study, because they are rich of public 

organizations that specialize in renewable energy 

sources (i.e. energy, water etc). Survey questionnaires 

were distributed and collected electronically. 

Convenience sampling was employed in order to 

obtain the required data. This is a non-probability 

sampling method where the subjects are chosen due 
to their easy accessibility and proximity to the 

researcher (Etikan et al., 2016). This technique is the 

most preferable when it comes to employees because 
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it is impossible to include the biggest part of the 

population. In addition, it is a fast, inexpensive and 
easy when it comes to collecting research data 

(Etikan et al., 2016). 

 

Snowball sampling was also employed, in which the 

researcher asked the participants to forward the 

questionnaire to their colleagues that work in the 

same department. In total, 343 valid questionnaires 

were collected using the aforementioned techniques.  

 

3.2. Questionnaire, Measurement and Pilot 

Testing 

CSFs were analyzed using and adjusting the scales 
developed by Annamalai and Ramayah (2013), Ram 

et al. (2013), Sun et al. (2015), Nah and Lau (2003), 

Dubey et al. (2016), Leong and Teh (2012). Project 

Management was measured adopting a 6 item scale 

developed by Ram et al. (2013). They investigated 

the effect of project management on the successful 

implementation of ERP systems in Australian 

organizations.  

 

Training and Education was assessed using a 6 item 

scale created by Leong and Teh (2012). These 
researchers investigated the relationship between 

training, education and Six Sigma implementation in 

a renowned OEM company in Malaysia.  

Top Management Commitment was explored by a 5 

item scale generated by Dubey et al. (2016). They 

examined the effect of top management commitment 

and leadership on the successful implementation of 

Six Sigma methodology in 213 manufacturers in 

India.  

 

Top Management Support was measured using a 4 

item scale developed by Sun et al. (2015) who 
examined its impact on the effective ERP 

implementation in Chinese manufacturing companies.  

Effective Communication was examined employing a 

5 item scale generated by Nah and Lau (2003). These 

scholars investigated the effect of several CSFs in 

ERP implementation projects of 1000 manufacturing 

companies worldwide. 

 

Selection of Staff was measured using a 5 item scale 

developed by Annamalai and Ramayah (2013). They 

examined the effect of several organizational and 
human resource factors on the implementation 

success of ERP projects in India. 

Organizational Culture was explored by a 4 item 

scale created by Nah and Lau (2003). Change 

Management was examined using an 8 item scale 

established by Leong and Teh (2012). Last but not 

least, Lean Transformation was measured by a 7 item 

scale developed by Ram et al. (2013), adjusted to lean 

philosophy. 

 

The aforementioned measurements were tested using 

likert scales, which ranged from 1 (Strongly 

Disagree) to 5 (Strongly Agree). In the beginning, the 

questionnaire was created in English and then was 
translated in Greek. Native speakers carried out the 

necessary translations along with university 

colleagues in order to ensure accuracy. Finally, a pilot 

testing was performed on 20 employees and top 

managers in order to enhance the reliability and 

accuracy of the instrument. The latter was based on 

the participants’ recommendations.   

 

IV. RESULTS AND DISCUSSION 

 

4.1. Scale Validity  

The validity of the constructs was examined via 
Exploratory Factor Analysis (EFA). Overall 9 

components were extracted (‘Project Management’, 

‘Training and Education’, ‘Top Management 

Commitment’, ‘Top Management Support’, 

‘Effective Communication’, ‘Selection of Staff’, 

‘Organizational Culture’, ‘Change Management’ and 

‘Lean Transformation’), which accounted for 64.51% 

of the cumulative variance. The 9-factor model 

retained 37 of the original 44 items. High factor 

loadings (above .70) and reliability coefficients 

(above .80) were noticed in all of the above 
constructs. In general, reliability is acceptable when it 

is above .70 (Nunnally and Bernstein, 1994). 

Consequently, convergent validity is supported.  

 

On the other hand, discriminant validity was not an 

issue, because no cross loadings were found for each 

factor / construct. As a result, every factor correlated 

with each other at level smaller than .70. 

 

The second step contained a Confirmatory Factor 

Analysis (CFA) which was generated on AMOS 21.0. 

The results proved that the model signaled an 
excellent fit: χ2/d.f. = 1.51 (recommended between 1 

and 5); CFI = .95 (recommended ≥ .93); TLI = .93 

(recommended ≥ .90); GFI = .91 (recommended ≥ . 

90); RMSEA = .04 (recommended ≤ .06); SRMR = 

.04 (recommended ≤ .08). Each component had 

standardized factor loadings between .65 and .93 that 

were statistically significant (p) at level smaller than 

.001. Therefore, convergent validity is ensured.  

Average Variance Extracted (AVE) and Composite 

Reliability (CR) were also measured. Each factor of 

the model scored CR above .60 (minimum .71; 
maximum .90) and AVE greater than .50 (minimum 

.52; maximum .83) (Bagozzi and Yi, 1988). In 

addition, discriminant validity was assured due to the 

fact that AVE values exceeded the squared 

correlations between the components.  

 

Last but not least, a common method bias test was 

conducted comparing the unconstrained common 

method factor (CMF) model to the zero constrained 

one. The chi square of this test was significant 

yielding that factors exhibited significant shared 
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variance. This resulted in retaining the CMF when 

factor scores were imputed.  
 

4.2. Hypotheses Testing  

With the purpose of testing the research hypotheses, 

Structural Equation Modeling (SEM) was conducted. 

The research model that was created to investigate the 

direct effects of CSFs on Lean Transformation 

yielded an excellent fit: χ2/d.f. = 2.01; CFI = .96; TLI 

= .90; GFI = .94; RMSEA = .05; SRMR = .04 

(Bagozzi and Yi, 1988). Moreover, the R2 of Lean 

Transformation was .86. In other words, 86% of the 

Lean Transformation variance is explained by Project 

Management, Training and Education, Top 
Management Commitment and Support, Effective 

Communication, Selection of Staff, Organizational 

Culture and Change Management.  

 

H1 predicts that Project Management has a positive 

effect on Lean Transformation. This hypothesis was 

not supported as the direct effect was not statistically 

significant (p = .95 > .05). However, H2 was verified 

as it was proven that Training and Education predict 

Lean Transformation at a positive, strong and 

statistically significant level (β = .41, p < .05). In 
addition, Top Management Commitment and Top 

Management Support were found to be excellent 

CSFs of Lean Transformation. More analytically, a 

strong, positive and direct effect was supported 

between the variables (Top Management 

Commitment: β = .47, Top Management Support: β = 

.52, p = .001 < .05). As a result, H3 and H4 are valid. 

H5 hypothesizes that there is a positive relationship 

between Effective Communication and Lean 

Transformation. This was also supported, because the 

direct effect between the factors was positive, even 

though small, and statistically significant (β = .19, p = 
.03 > .05). On the other hand, H6 was not verified 

because no statistically significant relationship was 

found between Selection of Staff and Lean 

Transformation (p = .19 > .05). H7 was rejected as 

well, because Organizational Culture exhibited a 

negative effect (β = -.13, p = .001 < .05) on the 

successful implementation of lean management. 

Consequently, the null hypothesis that Organizational 

Culture has a direct and negative effect on Lean 

Transformation is accepted.  

 
Finally, H8 was supported because it was proven that 

Change Management positively and significantly (β = 

.88, p = .001 < .05) predicts successful Lean 

Transformation. The direct effects of the SEM model 

is presented in Table 1. 

 

Generally, the most important CSFs regarding lean 

management in public service organizations were 

found to be Training and Education, Top 

Management Commitment and Support, Effective 

Communication, Organizational Culture and Change 

Management. As a result, managers who make sure to 

provide the aforementioned, can guarantee an 

effective implementation of lean practices. 
 

 
Table 1: Direct Effects of the SEM Model 

 

V. CONCLUSION 

 

The main goal of this research was to shed light on 

the most important CSFs of a successful lean 

implementation in public service organizations. The 

basic findings unveiled that the most crucial factors 

are Change Management, Top Management Support 

and Commitment, Training and Education, Effective 

Communication (Antony et al., 2012; 2017; Lande et 

al., 2016). However, when it comes to public sector 
Organizational Culture hinders the effective Lean 

Transformation. This is explained by the fact that the 

majority of Greek public organizations have a 

bureaucratic culture, which is characterized by 

inefficiency, corruption, lack of meritocracy, 

routinization, overstaffing and role ambiguity 

(Bourantas and Papalexandris, 1992).  

 

The aforementioned results contribute to academia by 

providing new evidence regarding the effective 

application of lean management in public sector. 
Previous studies mainly focused on CSFs of lean 

manufacturing, ERP systems and Six Sigma 

methodology in private and industrial sector.  

In order to benefit from the effective lean 

transformation, public service organizations need to 

foster an organizational learning culture. This will 

enable top management to respond immediately to 

the challenges created by the external environment 

(Manville et al., 2012). Senior managers are also 
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quite important in the successful implementation of 

lean projects when they exhibit commitment and 
support and openly communicate with the whole staff 

(Pedersen and Huniche, 2011). 

Effectively managing organizational changes was 

also found to be crucial when a business is interested 

to change from a conventional practice towards lean. 

Implementation of lean management requires a 

preparation phase where everyone in the organization 

participates. Employees should be trained in order to 

understand the need of change and fully implement 

lean practices in their daily tasks (Asnan et al., 2015).  

An effective change management handles the human-

side of change in order to make the transition run 
more smoothly (Bhasin, 2012). Without proper 

management, failure in the implementation process is 

guaranteed (Asnan et al., 2015). The main problem 

change managers face is the resistance to change. In 

order to overcome this challenge, an efficient change 

program is required (Antony et al., 2018). This will 

give awareness and knowledge to employees 

regarding the need to change (Asnan et al., 2015). 

Moreover, a full-out assessment is proposed to be 

created with aim to give explanations regarding any 

problem and appropriate solutions to them. Generally, 
the change program should have the acceptance and 

support of everyone including top managers.  

Therefore, a competent change management and an 

effective strategy can ensure the smoothness and 

successfulness of the lean implementation process in 

the public sector. 
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