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Abstract 

 

Project Code : MRG5980112 

  

Project Title : The Relationships among Transformational Leadership, Sustainable 

Leadership, Lean Manufacturing Practices, and Sustainability Performance in Thai 

Manufacturing Industry 

 

Investigator : Piyachat Burawat, Rajamangala University of Technology Thanyaburi 

 

Email Address : piyachat_b@rmutt.ac.th 

 

Project Period : 1 year 6 month 

 

 This study proposes to examine the structural relationship model among 

transformational leadership, sustainable leadership, lean manufacturing practices, and 

sustainability performance. In addition, this study is aimed to explore the relationship 

between transformational leadership and sustainability performance through lean 

manufacturing, and to explore the relationship between sustainable leadership and 

sustainability performance through lean manufacturing. The research design is based on 

the mixed method, gathering data from middle and senior managers working in small 

and medium enterprises of Thai manufacturing industry.  

Regarding the quantitative approach, the data were collected from 598 

respondents by means of survey. Considering the initial model, the results reported that 

lean manufacturing has a partial mediated effect on the relationship between 

transformational leadership and sustainability performance, and between sustainable 

leadership and sustainability performance.  

Regarding the structural relationship model, the results suggested that 

transformational leadership has an effect on lean manufacturing, and lean 

manufacturing has an effect on sustainability performance. Meanwhile, sustainable 

leadership has an effect on sustainability performance. Although the initial model 

revealed that there is the relationship between transformational leadership and 
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sustainability performance, there is the relationship between sustainable leadership and 

lean manufacturing. This is because sustainable leadership is an expansion theory from 

transformational leadership; thus, there is relationship between these two factors at high 

level, which brings about the suppressed regression effect. So, the structural relationship 

model was reported unrelated.  

Qualitative approach was conducted by collecting data by means of in-depth 

interview with 40 participants who informed that lean practices were appropriate for 

automotive industry, though less attention and implementation in other industries. The 

company takes the most attention on customer involvement, with some attention on 

employee and supplier involvement, which is consistent with quantitative results. 

Accordingly, small and medium enterprises need to survive in fierce competition by 

creating value with differentiated strategy as well as cost leadership strategy. Due to 

limitations in all resources including human resources, which result in maximum 

resources utilization with lowest cost, managers tend to give advices and exchange ideas 

with their followers rather than inspire and give them opportunities to make decision. 

This confirms quantitative result in which the transformational leadership has partial 

effected with lean and sustainability performance.            

 

Keywords: Transformational leadership, sustainable leadership, lean manufacturing, 

sustainability performance, manufacturing industry 
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พบว่ามคีวามสมัพนัธเ์ชิงบวกระหว่างภาวะผูน้ าที่ยัง่ยืนและประสทิธภิาพที่ยัง่ยืน ถงึแมว่้าในโมเดล
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 (8) 

พบความสัมพันธ ์ระหว่างภาวะผู ้น าที่ ยั ง่ยื นและระบบการผลิตแบบลีน แต่เมื่ อพิจ ารณา
ความสมัพนัธร์ะดบัโครงสรา้งของตวัแปรทัง้หมด พบว่าไม่มีความสัมพันธ ์กัน เ น่ืองจากแนวคิด
ภาวะผูน้ าที่ยัง่ยืนเกิดจากการพฒันาแนวคดิภาวะผูน้ าแบบการแลกเปลี่ยน ท าให้มีความสัมพันธ ์
กันเองในระดบัที่สูง ซึ่งเป็นตัวแปรกด ท าให้ไม่พบความสัมพันธ ์ระหว่างภาวะผู ้น าแบบการ
เปลีย่นแปลงและประสทิธภิาพที่ยัง่ยืน และความสมัพนัธร์ะหว่างภาวะผูน้ าที่ยั ง่ยืนและระบบการ
ผลติแบบลนี ซึง่ขัดแย้งกับผลการทดสอบในโมเดลขัน้แรก  

ในดา้นการศึกษาเชิงคุณภาพ ท าการเก็บข้อมูลดว้ยวิธกีารสมัภาษณเ์ชิงลึกกับผู ้จ ัดการ
ในระดบักลางและระดบัสูง จ านวน 40 คน ผลการศึกษาพบว่า ผูม้ส่ีวนร่วมให้ข้อมูลว่าระบบการ
ผลติแบบลนีเหมาะส าหรบัอุตสาหกรรมรถยนตแ์ละชิ้นส่วนรถยนต ์ท าให้ไดร้บัความสนใจและการ
ประยุกตใ์ช้ในระดบัต ่าส าหรบัอุตสาหกรรมการผลติอื่น เมื่อพจิารณามติขิองระบบการผลิตแบบลีน 
พบว่า ระบบการผลติแบบลนีมติดิา้นการมส่ีวนร่วมจากลูกคา้ เป็นมติ ิที่ได ้ร ับความสนใจและการ
ประยุกตใ์ช้ระดบัมากที่สุด รองลงมาคอืมติดิา้นการมีส่วนร่วมจากพนักงานและผู ้จ ัดหาวัตถุด ิบ 
เป็นมติทิี่ไดร้บัความสนใจและการประยุกต์ใช้ในระดับปานกลาง ซึ่งผลที่ได ้จากการสัมภาษณ์
สนับสนุนผลการศึกษาที่ไดจ้ากการศึกษาเชิงปรมิาณ เน่ืองจากกลุ่มตวัอย่างเป็นบรษิทัขนาดกลาง
และเลก็ ท าให้ตอ้งสรา้งความแตกต่างในขณะที่ตอ้งมตีน้ทุนในระดบัต ่าดว้ย จ ึงจะสามารถอยู่รอด
ไดใ้นการแข่งขันในปัจจุบันที่มคีวามรุนแรง แต่เน่ืองจากข้อจ ากัดทางทรพัยากรทุกประเภท รวมถึง
ทรพัยากรมนุษย์ ท าให้ตอ้งใช้ทร ัพยากรให้คุ ้มค่ามากที่ สุด ด ังนั้น ผู ้จ ัดการมีแนวโน้มที่จะให้
ค าปรกึษาและแลกเปลีย่นความคิดกับพนักงานมากกว่าการกระตุ ้นให้พนักงานเกิดความคิด
สรา้งสรรคแ์ละการให้โอกาสในการตดัสนิใจ ซึง่ผลที่ไดน้ี้สนับสนุนผลการศึกษาที่ได ้จากการศึกษา
เชิงปรมิาณที่พบว่าภาวะผูน้ าการเปลีย่นแปลงส่งผลกระทบบางส่วนต่อระบบการผลิตแบบลีนและ
ประสทิธภิาพที่ยัง่ยืน 
 
ค าส าคัญ: ภาวะผู ้น าแบบการเปลี่ย นแปลง ภาว ะผู ้น าที่ยั ่งยืน ระบบการผลิตแบบลีน 
ประสทิธภิาพที่ยัง่ยืน อุตสาหกรรมการผลติ 
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Executive Summary 

 

The aim of this study is to investigate the connections among transformational 

leadership, sustainable leadership, lean manufacturing, and sustainability in small and 

medium enterprises operating in Thai manufacturing industry. With the total of 598 

samples, who worked for top executives and middle management managers (216 

respondents from automotive industry, 382 respondents from nonautomotive industry), 

the data were gathered for quantitative approach. On the one hand, qualitative method 

was carried out by in-depth interview with 40 top executives and middle management 

managers (20 participants from automotive industry and 20 participants from 

nonautomotive industry). 

The results fulfill the vague knowledge by confirming the relationships among 

transformational leadership, sustainable leadership, lean manufacturing, and 

sustainability performance. In addition, this study augments the comprehension that lean 

manufacturing can be applied in any industry. Accomplished lean implementation 

requires serious and much attention from all members across company, suppliers, 

distributors, and customers. Successful lean managers need insight comprehension 

about lean concept and implementation before persuading their employees to do with 

higher willingness and cooperation. Referring to the scarcity of lean manufacturing 

success at recent time, it is possible to be a challenge for the coming research to 

discover antecedent, consequent, and intervention factors, which will result in superior 

understanding of the lean production notions and utilizations. Successful lean 

implementation will generate better financial outcomes and lower cost, thanks to the 

willingness of all employees and efficient processes, which lead to all of sustainable 

competitiveness, including operational, financial, social, and environmental 

performance.   

According to the fact, the relationship between a variety of independent factors 

and lean manufacturing practice incline to be more robust for leadership style, 

followership style, size of company, competition level, and degree of technology and 

innovation. As a consequence, the research in the future would be to investigate the 

moderate and/or mediate influences of these factors on the relationship between 

independent variables and lean production. In addition, the future investigation might 
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examine the magnitude to which interventions could create a lean manufacturing 

practice for leading higher organizational performance. Finally, the successful lean 

production required cooperation across all members of supply chain, which takes time 

and requires longitudinal study. 
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CHAPTER 1 

INTRODUCTION 

 

The title of this research is “The Relationships among Transformational 

Leadership, Sustainable Leadership, Lean Manufacturing Practices, and Sustainability 

Performance in Thai Manufacturing Industry”. This chapter provides an overview of the 

research problem and the area of focus in investigating the research problem in the 

manufacturing and service industry in Thailand. This chapter also encompasses the 

situation and declaration of the problems, the significance, and the objectives of this 

study. The next part is about research questions, followed by research hypotheses. 

Afterwards, the conceptual framework/model is addressed. The next part is about 

explanations of jargons, and then the delimitation and limitation of the study. Finally, 

the benefits of the study segments are addressed. 

 

1.1 Background and Importance of the Problem 

 At the present time, globalization makes communication free and borderless. 

Moreover, there has been a ferocious competition in both internal and worldwide 

markets because of a setting up of ASEAN Economic Community (AEC) in 2015. 

Therefore, organizations operating in manufacturing industry have to look for strategies 

that can enlarge productivity, minimize costs, raise quality, and diminish delivery lead 

time to customers, all of which involve the collaboration of all parties from management 

teams, employees, subcontractors, and suppliers. The greater number of producers have 

chosen continuous improvement programs as their primary strategic initiatives to 

increase quality, level of customer service, and overall total value to their customers. 
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Recently, continuous improvement strategies have originally evolved from the Toyota 

production system (TPS), the combination of the United States quality principles by 

Deming, Juran, and others (Womack & Jones, 1996; Lathin & Mitchell, 2001; 

Marynell, 2013). The resulting strategies incorporate top-down and bottom-up 

relationships for organizational changes that include such programs as six-sigma, lean 

manufacturing, total quality management, and theory of constraints (Marynell, 2013).  

 Currently, the most noted continuous improvement program that 

manufacturers select to achieve these strategic initiatives is lean manufacturing. 

However, it seems significant that only about 30% of companies with lean programs are 

successful (Pay, 2006). The Industry Week/MPI Census of Manufacturers reported a 

doubt that only 2% of companies with lean programs fully achieved their objectives 

whereas less than 24% of all companies presented that the firms significantly 

succeeded. The remains 74% of the companies accepted that they are not receiving 

satisfactory outcomes with lean programs implementation because they did not take 

good attention and overlooked to supply and encourage their implementation of lean 

practices (Pay 2006). In addition, firms that won great prizes from the Shingo Prize 

Association did not carry on and did not keep operating with lean program; thus they 

could not maintain sustainable results (Pay, 2006).   

Considering studies on victorious lean executions, the important attributes for 

effectiveness depend upon the obligation of top management, the enabling of 

employees, evaluating activities for accomplishment, having an obviously explained 

improvement process plan, establishing obvious focus, direction, and targets (Forrester, 

1995; Leitner, 2005; Smalley, 2005; Brown, Lamming, Bessant & Jones 2006; Liker& 

Meier, 2006; Longenecker, Moore, Petty, Palich & McKinney, 2006; Shukla, 2006; 
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Spector & West, 2006). These successful attributes associate with leadership‟s capacity 

and accountabilities for organizational change that are considered important within the 

fundamental concept of lean practices. The success of lean initiatives and development 

of a continuous improvement culture relies upon the leadership actions and executes 

within the firm (Heymans, 2002; Achanga, Shehab, Roy & Nelder, 2006; Found & 

Harvey, 2007).  

 The existing researches place an emphasis on the relation of leadership 

behaviors and practices that leads to achievement in lean implementations. Some studies 

even reflect on the propriety of extraordinary leadership characteristics and leadership 

styles for an accomplished lean implementation. Papers of leadership and leadership 

styles over the past years have bring about the enlargement of diverse models of 

leadership. Some of these models encompass situational leadership, contingency 

leadership, path-goal theory, transactional leadership, and transformational leadership. 

Each model embraces primary principals that associate with a leadership style(s) as it 

employs to explaining the underlying theory of each leadership model. If achievement 

in applying a lean practice is affected by the leadership style(s) as existing researches 

suggest, then possibly one leadership model offers the best representation appropriate 

for these program implementations. The research literature falls short of regarding that 

one leadership model might be more suitable for achievement within lean 

implementations. Consistent with Herkness (2005), it reveals that transformational 

leadership enhances transactional leadership by creating on the reciprocity between 

employers and employees. In summary, the findings of the study add to the existing 

empirical data, suggesting that the transformational leadership model is useful when 

trying to lead change. Although several studies focus on the effect of leadership on lean 
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practice, they pay attention only to one industry; the simultaneous study on overall 

industry is lacking. Therefore, this study extends current knowledge by examining the 

influence of transformational leadership on lean manufacturing practices in 

manufacturing industry. 

 The novel leadership paradigm could be entitled sustainable leadership, 

separated into three core processes including learning through doing, having an obvious 

perception of individual intention and recognition of individual expectations and 

inspirations, and successful stress management and adequate self-care (Casserley & 

Crichley, 2010). Peterlin, Pearse & Dimovski (2015) stated that transformational 

leadership and sustainable leadership are similar to each other in main four ideas, i.e. 

their dedication to understanding all demands of stakeholders, intellectual stimulation of 

stakeholders, motivation by inspiration action, and individualized treatment of 

stakeholders (Bass, Avolio, Jung & Berson, 2003). Looking at the difference, 

transformational leadership focuses more on individual charisma or idealized influence 

in persuading existing employees (House, Spangler & Woycke, 1991) whereas 

sustainable leadership focuses on striving the sustainable value at the personal, 

organizational, social and ecological levels for both existing and upcoming cohorts 

(Peterlin et al, 2015). Gurr (2007) stated that sustainability is at the first phase of being 

recommended on the magnitude of introduction-evaluation-consolidation of the notion 

into a big theory, and further explained that it is still not at the extent of a mature 

theoretical notion. Since sustainable leadership is insufficient in academic field, the 

theoretical premise has not been completely developed. In addition, according to my 

knowledge, it is the first time that the relationship between sustainable leadership and 

lean manufacturing as well as the effect of lean manufacturing on the relationship 
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between sustainable leadership and sustainability performance has been explained, 

which are the incremental contributions to academic research.   

 The critical factor of the competition is labor productivity. Furthermore, it can 

also enlarge sustainability revenue. Company with higher costs will result in lower 

competitiveness which bring about loss and withdrawal from the business. Labor 

productivity in Thailand increases by 2% per year, which is extremely poor compared to 

other nations, for instance, China increases by 10% and Vietnam increases by 4% 

(Tansakul & Sutthiwatanaruputh, 2014). Regarding the unit labor costs of Thailand, 

these enlarged by 3% while Indonesia‟s dropped by 12% (Tansakul & 

Sutthiwatanaruputh, 2014). Both lower productivity level and higher unit labor costs 

level resulted in diminishing the competitiveness of Thailand. 

 Meanwhile, inventory is one of the most costly assets of various firms, 

indicating as much as half of total invested capital. Employers have long conceded that 

good inventory management is essential. Moreover, an organization can decrease costs 

by diminishing inventory. As another option, manufacturing may break and customers 

become disappointed when a product is unavailable.  (Heizer & Render, 2014). 

 As Thai manufacturing companies are confronting with low level of 

productivity (Tansakul & Sutthiwatanaruputh, 2014), higher labor cost (Tansakul & 

Sutthiwatanaruputh, 2014), high level of inventory (Burawat & Kuntonbutr, 2015; 

Burawat, 2016) as well as advances in technology, science, and innovation (UNCTAD, 

2015), business leaders and managers need to explore strategies that can increase value 

to their goods, and decrease losses as much as possible (Barney & Hesterly, 2010). 

Since Toyota applied lean manufacturing successfully, it has gained much attention 

within two decades. Overall, the reviews of related publications present that lean 
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production implementation is repeatedly related to operational performance 

improvement. The most normally mentioned advantages associated with lean 

implementation are advancement in employee productivity and quality of products, 

along with decreasing in manufacturing costs, cycle time, and customer lead time 

(Sakakibara, Flynn, Schroeder, & Morris, 1997; White, Pearson, & Wilson, 1999; 

Puvanasvaran, Megat, Tang, Muhamad & Hamouda, 2008; Marynell, 2013, Chanegrih 

& Creusier, 2016). However, some studies found that some dimensions of lean 

manufacturing are related to firm performance (Taj & Morosan; 2011; Hong, Yang & 

Dobrzykowski, 2014; Sharma, Dixit &Qadri, 2015). Moreover, some studies found that 

there is no relationship between lean manufacturing and performance (Kaplan & 

Norton; 1992; Swink, Narasimhan, & Kim, 2005; Hibadullah, Fuzi, Chiek Desa, & 

Zamri, 2013). Although, some studies assert the relationship between lean practice and 

financial performance (Fullerton & Wempe, 2009; Yang, Hong, & Modi, 2011, 

Chanegrih & Creusier, 2016), some studies reject this relationship (Kaplan & Norton, 

1992; Fullerton, McWatters, & Fawson, 2003; Cannon, 2008; Jayaram, Vickery, & 

Droge, 2008). Meanwhile, only some studies such as Fullerton and Wempe (2009) 

found that there is an effect of lean production on financial performance through 

operational performance. 

 Regarding the above concepts, the associations among leadership style, lean 

manufacturing, and performance are ambiguous. Thus, this paper proposes to examine 

the simultaneous connections among transformational leadership, sustainable 

leadership, lean manufacturing practices, and sustainability performance in Thai 

manufacturing industry. In addition, this study proposes to explore the relationship 

between transformational leadership and sustainability performance through lean 
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manufacturing, and to explore the relationship between sustainable leadership and 

sustainability performance through lean manufacturing. The findings of this study 

provide enlightenment information in an efficient form for a company‟s operational 

system, which bring about sustainable development despite immediate or harsh changes 

environment in the worldwide competition. 

 

1.2 Purpose of the Study 

The purposes of the study are to examine (1) the relationship between 

transformational leadership and lean manufacturing, (2) the relationship between 

transformational leadership and sustainability performance, (3) the relationship between 

sustainable leadership and lean manufacturing, (4) the relationship between sustainable 

leadership and sustainability performance, (5) the relationship between lean 

manufacturing and sustainability performance, (6) the relationship between 

transformational leadership and sustainability performance through lean manufacturing, 

(7) the relationship between sustainable leadership and sustainability performance 

through lean manufacturing, (8) the moderate effect of type of industry on the 

relationships among transformational leadership, lean manufacturing, and sustainability 

performance, (9) the moderate effect of length of lean adoption on the relationships 

among transformational leadership, lean manufacturing, and sustainability performance, 

(10) the moderate effect of type of industry on the relationships among sustainable 

leadership, lean manufacturing, and sustainability performance, and (11) the moderate 

effect of length of lean adoption on the relationships among sustainable leadership, lean 

manufacturing, and sustainability performance. 
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1.3 Research Question and Hypothesis 

 This study contains eleven research questions: (1) Is there a relationship 

between transformational leadership and lean manufacturing?, (2) Is there a relationship 

between transformational leadership and sustainability performance?, (3) Is there a 

relationship between sustainable leadership and lean manufacturing?, (4) Is there a 

relationship between sustainable leadership and sustainability performance?, (5) Is there 

a relationship between lean manufacturing and sustainability performance?, (6) Is there 

a relationship between transformational leadership and sustainability performance 

through lean manufacturing?, (7) Is there the relationship between sustainable 

leadership and sustainability performance through lean manufacturing?, (8) Is there the 

moderate effect of type of industry on the relationships among transformational 

leadership, lean manufacturing, and sustainability performance?, (9) Is there the 

moderate effect of length of lean adoption on the relationships among transformational 

leadership, lean manufacturing, and sustainability performance?, (10) Is there the 

moderate effect of type of industry on the relationships among sustainable leadership, 

lean manufacturing, and sustainability performance?, and (11) Is there the moderate 

effect of length of lean adoption on the relationships among sustainable leadership, lean 

manufacturing, and sustainability performance?. 

 This study contains eleven research hypotheses: 

 H1: There is a positive relationship between transformational leadership and 

lean manufacturing. 

 H2: There is a positive relationship between transformational leadership and 

sustainability performance. 
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 H3: There is a positive relationship between sustainable leadership and lean 

manufacturing. 

 H4: There is a positive relationship between sustainable leadership and 

sustainability performance. 

 H5: There is a positive relationship between lean manufacturing and 

sustainability performance. 

 H6: There is a relationship between transformational leadership and 

sustainability performance through lean manufacturing. 

 H7: There is a relationship between sustainable leadership and sustainability 

performance through lean manufacturing. 

 H8: There is a moderate effect of type of industry on the relationships among 

transformational leadership, lean manufacturing, and sustainability performance. 

 H9: There is a moderate effect of length of lean adoption on the relationships 

among transformational leadership, lean manufacturing, and sustainability performance. 

 H10: There is a moderate effect of type of industry on the relationships among 

sustainable leadership, lean manufacturing, and sustainability performance. 

 H11: There is a moderate effect of length of lean adoption on the relationships 

among sustainable leadership, lean manufacturing, and sustainability performance. 

 

1.4 Conceptual Framework 

 The conceptual framework of this study is illustrated in figure 1.1-1.3. 
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Figure 1.1 The proposed theoretical model 

 

Figure 1.2 The proposed theoretical model to test moderate effect on the relationships 

among transformational leadership, lean manufacturing, and sustainability performance 

 

Figure 1.3 The proposed theoretical model to test moderate effect on the relationships 

among sustainable leadership, lean manufacturing, and sustainability performance 



28 
 

1.5 Scope of the Study 

 The GDP structure of the country in 2015 as categorized by major economic 

activity shows that the service sector made the most significant contribution to the 

economic system at 40.0% of the total GDP. As concerns the GDP structure of SMEs in 

2015, the service sector was still the most important economic activity, followed by 

trade and maintenance, and the manufacturing sector, accounting for 41.4%, 29.4% and 

22.1% respectively. GDP of manufacturing sector for 2015 categorized by size of 

enterprise this number, the GDP value of SMEs accounted for 1,225,919 million baht or 

33.7% (Office of SMEs Promotion, 2016). 

 The manufacturing industry is essential to Thailand‟s economic. The main part 

of manufacturing industry consisted of automotive and automotive part, electric and 

electronics, chemical, petroleum and petrochemical, iron, plastic, textile and garment 

shoes and leather, tire and rubber, food and beverage, paper and publication, wood and 

furniture, and cement industry (Office of the national economic and social development 

board, 2015). Regarding above notion, thus, the sample population consisted of top and 

middle managers of small and medium enterprises operating in Thai manufacturing 

industry, which have been engaged in lean implementation. 

 The study was designed by mixed methqodology. Regarding quantitative 

study, a survey was done with 598 respondents. Regarding the qualitative aspect, the in-

depth interview was conducted with 40 participations. The term of this study was 18 

months from May 2016 to October 2017. 
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1.6 Definition of Terms 

 Northouse (2001) defined transformational leadership as the leaders who 

engage with followers in a cooperative attempt to increase their motivation and morality 

level. Intention of transformational leadership is to increase the sense of employers‟ 

comprehending of what is essential, and inclines to move employees to go beyond their 

own self-interest in admiration of what is crucial to their company (Bass & Avolio, 

1994). Transformational leadership notions proposed the significance of visionary 

goals, ideological values, intellectual stimulation, symbolic behaviors, and intellectual 

stimulation (Bennis & Nanus, 1985; Bass & Avolio, 1990; Bennis & Townsend, 1995; 

Yukl, 2002). 

 Avary and Bergsteiner (2010) have proposed the sustainable leadership (SL), 

which is the balancing of human, returns and the earth to advocate organizational 

longevity through evidence-based management practices in the process embracing a 

holistic approach toward organizational sustainability. Suriyan kietkaew and Avery 

(2014) suggest that sustainable leadership is systematic, holistic and incorporates much 

of what the other individual perspectives cover. The sustainable leadership practices 

encompass multi-dimension management systems, concepts, foundations, processes, 

and values that research shows can create long-term organizational performance and 

resilience or endurance. 

 Lean manufacturing intends at waste elimination in every production area, 

including product design, customer relations, factory management, and supplier 

relations (Karlsson & Ahlstorm, 1996). The aim of lean manufacturing is to spend low 

level of employee effort, time, space and inventory, to become high-quality products 



30 
 

with maximum responsiveness of customer demand, while producing quality products 

in the most efficient and economical manner (Motwani, 2003). 

 Schaltegger and Wagner (2006) define sustainability performance as the 

performance of a company in all dimensions and for all driver of corporate 

sustainability. It extends beyond the boundaries of a single company and typically 

addresses the performance of both upstream suppliers and downstream customers in the 

value chain (Fiksel, Mcdaniel & Mendenhall, 1999).  

 Schaltegger and Wagner (2006) define sustainability performance as the 

performance of a company in all dimensions and for all driver of corporate 

sustainability. It extends beyond the boundaries of a single company and typically 

addresses the performance of both upstream suppliers and downstream customers in the 

value chain (Fiksel et al., 1999). Global Reporting Initiative (GRI) index (Adams,Muir 

& Hoque, 2014) suggested that sustainability performance is the mixture of 

annual/financial reports with sustainability reporting.  

 Manufacturing is the value added production of merchandise for use or sale 

using labor and machines, tools, chemical and biological processing, or formulation.  

The term may refer to a range of human activity, from handicraft to high tech, but is 

most commonly applied to industrial production, in which raw materials are 

transformed into finished goods on a large scale.  Such finished goods may be used for 

manufacturing other more complex products, such as aircraft, household appliances or 

automobiles, or sold to wholesalers, who in turn sell them to retailers, who then sell 

them to end users and consumers (Wikipedia, 2016). 
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1.7 Delimitation and Limitation of the Study 

 Several potential limitations were expected in this study. Firstly, the effect of 

external factors may involve transformational leadership, sustainable leadership, lean 

manufacturing, and sustainability performance, such as political issues, 

macroeconomics, microeconomics, and economic crisis. Secondly, as the study applied 

self-report and cross-sectional data, the summarizations could not only make causal 

extrapolations but also increase some concerns about common bias. Thus, a study in 

long term is preferred to offer greater conclusive summarization.  Thirdly, the results 

would explain the small and medium manufacturing firms‟ situations and activities 

which may not be compatible with the service companies as well as large companies. 

Finally, the results would describe situations and activities of firms operating in 

Thailand, which may not be compatible with international and multinational 

corporations.   

 

1.8 Benefits of the Study 

 Some benefits of the study were addressed as followed.   

1.8.1 To increase more knowledge in transformational leadership, sustainable 

leadership, lean manufacturing, and sustainability performance. 

 1.8.2 The companies who strongly understand and implement transformational 

leadership, sustainable leadership, and lean manufacturing can improve their 

productivity, customer satisfaction, good image,   cost savings, and profitability, which 

will lead to sustainable competitiveness advantage. 
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 1.8.3 Currently, Thai companies are facing major challenge, i.e. limited and 

expensive resources. So, these Thai companies can apply lean production concept in 

order to reduce material costs, set up time, and delivery lead time. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

Chapter two starts with an introduction to the definition and the notion of 

leadership model.  The second part is the concept of the transformational leadership.  

The next section is about the concept of sustainable leadership, followed by the review 

of lean manufacturing.  The fifth section is the reviews of sustainability performance.  

The last section will mention the review of the manufacturing industry which is the 

interesting areas of this study.  

 

2.1 Leadership Model 

Enormous leadership models have been emerged, studied, reviewed, 

commented, and criticized over the past 5 decades with the effort to explain the 

conceptual models of leadership (Northouse, 2004). The existing researches can be 

classified into the following four manners, i.e. trait theory, behavioral theory, 

contingency theory, and transformational leadership (Herkness, 2005). The studies of 

leadership notions in the early 20th century emphasized the personal characteristics of 

the leaders in order to describe their successfulness (Stogdill & Coons, 1957; Mann, 

Gibbard, & Hartman, 1967; Stogdill, 1974). Following researchers realized the 

imperative for an extensive perspective to leadership successfulness and originated 

studying behaviors of leaders. The leadership behavioral model attempts to comprehend 

the connection between leader behaviors and followers reactions. Other academicians 

attempted to elaborate further leadership theory in order to clarify the role that diverse 

environments have on the leadership situation. This research vein is recognized as 
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contingency approach or contingency theory. More present papers have interest in the 

successfulness of leaders who behave in an inspirational and visionary capacity. This 

viewpoint of leadership concepts is called as transformational leadership (Burns, 1978; 

Bryman, 1992; Bass, 1998). Present study reveals that transformational leaders can 

enhance the overall successfulness and organizational innovations competing in 

present‟s worldwide context and, therefore, are ideally appropriated to lead 

organizational change (Northouse, 2001). Below are the brief overviews of the four 

theoretical perspectives to leadership. 

Considering trait theory, in the early  20th century, notable academicians 

emphasized on trying to explore the characteristics that distinguished leaders from non-

leaders. At that moment, leadership principles generally emphasized on what 

characteristics or traits made a proficient leader more than how to bring about 

efficiently. Trait theories are based on the belief that there are obvious extraordinary 

characteristics or traits usual to proficient leaders. Preceding researchers (Stogdill & 

Coons, 1957; Mann et al., 1967; Stogdill, 1974) endeavor to clarify individual 

characteristics that separate leaders and non-leaders. The foundation is that leaders who 

have absolute individual traits will be capable to bring about other manifold 

circumstances. Gardner (1990) suggested the 13 characteristics of proficient leaders 

consisting of enthusiasm to obtain task, responsibility aptitude, perceiving of employees 

and their requirements, able to connect with all of stakeholders, physical energy and 

healthiness, require for accomplishment, able to persuade people, faithfulness, 

decisiveness, courage, assertiveness, self-confidence, and flexibility. Nevertheless, 

Sadler (1988) critiqued that a weakness of this viewpoint is that it does not take into 

attentiveness the specific circumstance encountered by the leader. Various industries 
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may have specific leadership demands; for instance, resulting in a research institution 

compared to resulting in a business organization may desire quite a diverse set of 

expertise for proficient leadership to take place.  

The second manner of leadership model is behavior theory. In the middle of 

the 20th century, leadership theory changed from personality characteristics to how 

leaders act toward servants. Fundamental in this concept is that leadership can cultivate 

through training. This theory takes different formats of actions and amalgamates them 

into grouped manners. 

Blake and Mouton‟s (1964) Managerial Grid and McGregor‟s (1960) 

delineation of leaders as theory X or theory Y, are two of the most popular behavior 

theory models. According to McGregor (1960), theory X leaders have an idea that 

followers require ordering and supervising due to employees short of direction, 

obligation, and responsibility. In contrast, theory Y leaders perceive followers as 

chargeable, assume followers thrive in a situation that permits for self-expression, and 

have an idea that followers can straighten their individual goals with those of the 

company in the veracious environment. 

The research in this area studied by the University of Michigan, categorized 

behaviors of leader as either employee centered or production centered. Employee-

centered  leaders are interested in the followers‟ welfare, while production-centered 

leaders are interested in goal accomplishment. Their study has presented that employee-

centered leaders are often related to job satisfaction and productivity. Blake and Mouton 

(1964) applied the leadership aspects analyzed in the University of Michigan learns to 

expand the managerial grid model. This model applies five styles of leadership behavior 

based on people concerns and result concerns included impoverished, country club, 
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produce or perish, middle of the road, and team. Research revealed that managers who 

received high on both production and people facets concurrently had high level of 

performance score. This is known as team style. An important purpose of team style is 

to create a sensing of obligation, commitment and interrelatedness among the team 

followers. 

The third manner of leadership model is contingency theory. Contingency 

theory is the root of foundation for proficient leadership to emerge; the leadership style 

of leaders must suit the situation or context they are in. Northouse (2001) suggested that 

“Proficient leadership is dependent on proper a style of leadership to the correct setting” 

(p. 75). Fiedler‟s contingency theory is an essential model in this area (Fiedler, 1967; 

Fiedler & Garcia, 1987). Fiedler postulated that predicaments created the requirement 

for managers to adjust their leadership style ground on the three situational factors, i.e. 

leader-follower relations, task structure, and position power. Thereby, the task 

motivation, and relationship motivation leadership styles are inherent in the contingency 

model. Fiedler‟s least preferred coworker (LPC) survey is applied to evaluate leaders‟ 

style grounded on relationship motivation and task motivation variables. Contingency 

theory consumes these styles and situational factors as a framework for creating a model 

that can be applied to align leaders to their specific organizational leadership situation. 

By applying this model, the leader may be able to adapt either his leadership style or 

situation to enlarge leadership successfulness. 

Hersey-Blanchard situational leadership model is another well-known 

leadership model in this area (Hersey & Blanchard, 1969, 1982; Blanchard, Zigarmi, & 

Zigarmi, 1985). The Hersey and Blanchard theoretical model is grounded on two 

factors, which are the number of direction, and number of support a leader must supply 
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depended on the circumstance and the employee maturity level being led. Referring to 

Hersey and Blanchard, like Fiedler‟s contingency model, the model investigates 

leadership within the context of the situation. 

In conclusion, contingency theory indicates a spacious perspective to the 

leadership issues by evaluating leaders within the work situation of the leader. This 

viewpoint has created a numerous number of researches and has indicated its value as 

an antecedent of proficient leadership (Northouse, 2001). 

The third manner of leadership model is transformational leadership style. 

Transformational leadership‟s theoretical foundation emerges throughout the last 

several decades from various studies. The research emphasized on charismatic 

leadership (Weber, Henderson, & Parsons, 1947; Conger & Kanungo, 1988; Conger, 

1989), which laid the foundation for Burns‟s (1978), Bass‟s (1985), and Bass and 

Avolio‟s (1990) researches on transformational leadership. 

The sources of charismatic leadership theory can be discovered to the well-

known sociologist, Max Weber. Initially traced from Christian theology, Weber et al. 

(1974) described that the charisma concept views that certain personals are provided 

with divine, supernatural, super-human, or least exceptional powers and qualities that 

other people do not possess. Spontaneous in this theory is the notion that charismatic 

authority comes from the faith of employees in the gifted charismatic leader. Employees 

perceived the charismatic leader as being specific and greater than life. Northouse 

(2001) stated that “The „charisma concept‟ was first applied to explain an extraordinary 

gift that selected personals occupy, and that offered them the efficacy to perform 

exclusive things” (p. 133). 
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Weber‟s prior work supplied a conceptual framework for comprehending 

social authority. Weber et al. (1947) have an idea that charismatic leaders can be built 

by diverse situations or conditions including specific efficacies, offering a revolutionary 

perspective, a fatal crisis, indicated effectiveness, and employees‟ connection to the 

charismatic leader. Based on these situations, Weber et al. (1947) endeavored to 

describe from a sociological approach how leaders reach ability and impact in society 

and, therefore, offered a theoretical framework for following leadership academicians. 

Dissimilarity to charismatic leadership theory of Weber, which emphasized on 

the leader‟s characteristics, House‟s (1977) theoretical model is grounded mainly on 

behaviors of leaders. While proceeding the study on the psychological ground for 

transformational leadership, he assumed that charisma is at the principal of 

transformational leadership. House‟s model proposes the key behaviors of charismatic 

leaders including dominance, a vigorous requirement to have an effect on others, self-

confidence, and a robust perceive of one‟s own moral values. House also indicated that 

charismatic leaders have the traits and deportments including behaving as a role model, 

authorizing others within the company, having high anticipation, an obvious vision 

communication, and taking risks (House, 1977; House, Delbecq & Taris, 1997). 

In accordance with House (1997), charisma can be viewed as the leader‟s 

efficacy to have an effect on others‟ opinions, morals, values, and efficiencies based on 

their own opinions, morals, values, and efficiencies. The following studies have 

presented that having a vigorous moral opinion system is viewed as inspiring to 

employees as is a leader who presents confidence. Bass augmented on House‟s theory 

by conducting research on the situations in which a charismatic leader would prosperity 

(Yukl, 2002). Due to Bass, charismatic leaders often emerge when an enterprise is in a 
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critical period or is receiving a significant change and may or may not be liked. Bass 

theorized that understanding of followers of what a charismatic leader is describes who 

they trust are charismatic leaders (Yukl, 2002). 

Conger and Kanungo enlarged charismatic leadership theory of Bass‟s 

follower perception (Yukl, 2002). They speculated that charisma is an attribution 

occurrence as realized by the employees (Conger & Kanungo, 1988). Accordingly, it is 

the employees who ascribe to their leader‟s role as a charismatic leader. Conger and 

Kanungo‟s theory also takes into account the situation in which the charismatic leader 

looks for himself; therefore, charismatic leaders may have ranging levels of charisma 

relying on the circumstance (Conger & Kanungo, 1998; Yukl, 2002). In accordance 

with Yukl (2002), Conger and Kanungo‟s theory of charismatic leadership, described by 

the reaction between behaviors of leader and perceptions of followers, offered a 

conceptual framework for study into transformational leadership. 

 

2.2 Transformational Leadership 

Over the last 30 years, transformational leadership has developed as an 

exceedingly essential model for researcher who focused on organizational leadership 

(Northouse, 2001). Recently, the transformational leadership model can be considered 

as a system that can change companies and followers by comprehending their motives, 

requirements, and nurturing them as personals.  

Transformational leadership as a theoretical model came into reputation with 

James McGregor Burns‟s (1978) book, Leadership. Burns portrayed that 

transformational leadership arises when one or more individuals engage with others in 

such an approach that managers and employees bring up one another to greater morality 
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and motivation level. Absolutely, the linkage can be moralistic. However, transforming 

leadership eventually turns into moral in that it increases the extent of human behavior 

and ethical intention of both leader and the led, and therefore it has a transforming 

influence on both. (p. 20).  

Bass (1985) described four characterized transformational factors including 

idealized influence and charisma (robust role models with high ethics), inspirational 

motivation (shared vision and high team spirit), intellectual stimulation (stresses 

problem solving and inventiveness), and individualized consideration (encouraging 

environmental and use of deputation). This leadership style differs from the main part of 

the leadership styles that are transactional in nature. Transactional leadership depends 

on the exchange of rewards with followers in order to push organizational objectives. 

Meanwhile, Northouse (2001) described that transformational leaders have an 

explicit vision of the upcoming situation of their company. Transformational leaders are 

also observed to be social architects who are competent to communicate and transform 

organizations‟ values. In addition, Northouse (2001) defined transformational leadership 

as the managers who engage with employees in a collaborative attempt to increase their 

morality and motivation level. The purpose of transformational leadership is to increase 

the awareness of employees‟ comprehending of what is crucial, and inclines to motivate 

followers to outstrip their own self-interest in favor of what is essential to their company 

(Bass & Avolio, 1994). Transformational leadership theories suggested the significance 

of visionary goals, ideological values, intellectual stimulation, symbolic behaviors, and 

intellectual stimulation (Bennis & Nanus, 1985; Bass & Avolio, 1990; Bennis & 

Townsend, 1995; Yukl, 2002). 
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In line with charismatic leadership theories, Burns‟s research focused on the 

interactions between leaders and followers and their influence on each other. Burns 

(1978) made a distinction between transformational leadership and transactional 

leadership behaviors. Transactional leadership involves an exchange between the leader 

and follower based on the self-interest primarily of the follower. Contingent 

reinforcements (such as rewards) and negative feedback (such as disciplinary actions) 

are used to meet commitments to organizational goals. Transactional leadership as a 

traditional hierarchical model of leadership has been similarly identified by numerous 

leadership theorists (Bass & Avolio, 1994; Bennis & Nanus, 1985; Bennis & Townsend, 

1995). In contrast, transformational leaders are competent to boost performance of 

follower relied on the leader‟s advanced values and ideals. Burns‟s transformational 

leadership theory is distinguished from charismatic leadership theory in two domains. 

First, Burns‟s theory affirms the efficacy of leaders to change followers‟ motives and 

values through mentoring and teaching. Second, the author hypothesized that change to 

social systems happens in the environment of a equilibrium between a leader‟s 

inspiration for change and resultant follower have an effect on leader actions (Bass, 

1985). 

Developing from the study of House (1977) and Burns (1978), Bass (1985) 

elaborated the theoretical notion of transformational leadership. Bass‟s prior research 

emphasized on exclusive leaders‟ deportments, and how these leaders are proficient to 

increase performance of follower to new highest point. Bass‟s perspective distinguished 

from Burns‟s theory in that it stands more focus on followers‟ requirements. 

Bass‟s theoretical viewpoint is grounded on interviews and information 

collected from industry top managements and important leaders (Bass, 1985). The 
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interviews emphasized on demonstrating the deportments of excellent leaders whom 

they have worked with and learned from. Bass assumes that transformational leaders 

indicate and apply high extents of charisma, intellectual stimulation, and individualized 

consideration. In accordance with Bass (1985), the combination of these three factors 

can raise followers‟ endeavors to accomplish desired purposes and efficiency as well as 

buliding an environment that permits for proactive thinking (Yukl, 2002). 

According to the Bass and Avolio‟s (1990, 1994), transformational leadership 

can be viewed as a multidimensional leadership continuum consisting of transactional 

and transformational leadership styles. These theorists believe that transformational 

leaders can act both in a transformational and in a transactional manner depending on 

their respective style and context. 

According to Bass (1998), transactional leadership occurs when leaders use 

discipline or rewards based on the follower‟s performance to goals. This can take two 

forms including positive contingent reward, or a somewhat negative approach using 

management by exception (active or passive). Overall, transactional leaders focus 

mainly on follower compliance. In transactional leadership they identified three distinct 

leadership styles including contingent reward, management by exception—passive and 

management by exception—active. 

The contingent reward dimension is an example of the classic transactional 

leadership style, which is characterized by leaders setting clear goals and rewarding 

followers for their accomplishment through a variety of ways. In effect, a contract 

between leaders and followers occurs when rewards are given for successful completion 

of the goals. According to this model, leaders can drive desired behaviors through this 

process of contingent rewards (Northouse, 2001). Considering a management by 
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exception-passive (MBE-P), leader typically reacts only when exceptional 

circumstances arise, such as missed deadlines or goals. These leaders avoid unnecessary 

change, and tend to criticize employees based on the fact rather than proactively 

communicating expectations. Meanwhile, a management by exception-active (MBE-A) 

leader uses a variety of control systems to monitor actively employee performance to 

goals. MBE-A leaders react quickly to the mistakes of followers and use corrective 

action to bring followers behavior back in line with goals. The research indicates that 

this style results in only moderate success, unless followers perceive that MBE-A 

leaders are striving to communicate goals and expectations more clearly. 

Transformational leaders, by going beyond transactional exchanges or 

agreements with followers, achieve superior results. By using the four dimensions of 

transformational leadership, the research has shown that these leaders are able to 

increase proactively situational awareness of what is good for the organization, work 

group, and individual. Transformational leadership in the Bass and Avolio (1990) model 

consists of four leadership styles, i.e. idealized influence, inspirational motivation, 

intellectual stimulation, and individualized consideration. 

Considering idealized influence dimension, this leadership dimension is 

characterized by leaders who are perceived as a positive role model and who 

demonstrate extraordinary capabilities. These leaders are often considered charismatic, 

have high morality and integrity, and are trustworthy. Because of these characteristics, 

followers tend to want to emulate the leader. Leaders demonstrating idealized influence 

tend not to use organizational positional power to achieve desired performance results. 

The second leadership style is inspirational motivation dimension. Leaders who exhibit 

inspirational motivation have characteristics that are perceived by followers as being 
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extremely moral in nature. Inspirational leaders use emotional appeal, meaning, and 

challenge to create and encourage organizational change. The inspirational leader uses 

these characteristics to motivate people to achieve superior results. The latter style is 

intellectual stimulation dimension. Avolio and Bass (2004) characterized this dimension 

as, “These leaders stimulate their followers‟ effort to be innovative and creative by 

questioning assumptions, reframing problems, and approaching old situations in new 

ways. There is no ridicule or public criticism of individual members‟ mistakes” (p. 98). 

Finally, regarding individualized consideration dimension, these leaders pay attention to 

each individual‟s need for achievement and growth by acting as a coach or mentor. 

Followers are developed to successively higher levels of potential. New learning 

opportunities are created along with a supportive climate in which to grow (Avolio and 

Bass, 2004). 

Bass‟s theoretical perspective is frequently mentioned to as the comprehensive 

scope of leadership model (Bass, 1998). Central to this model is the notion of 

expansion. Expansion is the hypothesis that transformational leadership expands 

transactional leadership by creating the exchanges between leaders and followers. Bass 

applied this augmentation concept to vary from Burns‟s idea that transformational and 

transactional leadership are on opposite facets of the leadership continuum. Bass (1998) 

suggested that “the best leaders are both transactional and transformational” (p. 16). 

Correspondingly, Avolio (1999) proposed that “transformational leadership expands or 

enlarges transactional in its influences on follower satisfaction, motivation, and 

performance” (p. 55). Bass, mentioning to the full-range model, stated that most leaders 

use each style to some degree. The comprehensive scope leadership theory, applying the 

model of augmentation (to expand to the transactional leadership facet), is believed to 
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supply a greater extent of job satisfaction and organizational performance. Research 

findings have revealed that this augmentation model has some empirical validity level 

(Bycio, Hackett, & Allen, 1995; Hater & Bass, 1988; Waldman, Bass, & Yammarino, 

1990). 

In conclusion, transformational leadership theory creates on characteristics or 

traits, deportment, and contingency theories to offer what various believe to be the 

novel or new leadership model. The theory is emphasized on indicating why exact 

leaders are proficient to motivate followers to perform exclusive duties. Northouse 

(2001) proposed that leaders need to comprehend and adjust to the followers‟ 

requirements and motivations. Transformational leaders are acknowledged as change 

representatives who are well role models, who can build and express an explicit vision 

for a company, who authorize followers to accomplish at greater standards, who behave 

in approaches that make others want to believe them, and who offer meaning to 

organizational existence (p. 158). 

Transformational leadership fundamentally emphasizes on changing and 

transforming followers and companies (Northouse, 2001). Being part of what Bryman 

(1992) called the modern leadership model, the author has an idea that transformational 

leadership is highly interrelated and ideally proper to assist transform companies and 

personals during lean-system deployments. 

 

2.3 Sustainable Leadership 

The recently developed theory in leadership could be entitled sustainable 

leadership. Gurr (2007) proposes that sustainable leadership is at the beginning stage of 

being established on the scale of introduction-evaluation-consolidation of the notion 
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into a big theory and further explains that it is not still at the extent of fully developed 

theoretical notion. As a beginning stage, it is therefore valuable to selectively contrast 

sustainable leadership to other leadership principles and perspectives. Sustainable 

leadership has some characteristics that coincide with other leadership theories, but it 

also has its own peculiar components. 

McCann and Holt (2011) define that the sustainability is concerning with 

creating current and future profits for an organization while improving the lives of all 

concerned. Meanwhile, Kiewiet and Vos (2007) state that the topic of sustainable 

leadership is found in the business definitions of sustainability and becoming more 

influential in business today. The triple bottom line (TBL) perspective is the prevailing 

idea when considering the notion of sustainability and sustainable leadership. Elkington 

(1998) defines the triple bottom line (TBL) as the three P‟s: people, profits, and planet. 

This concept focuses leadership in organizations on balancing people, profits, and 

planet for a sustainable future. 

The Brundland Commission Report, who is credited with introducing the 

sustainability concept, defines sustainable leadership as meeting the needs of the present 

generation without compromising the ability of future generations to meet their needs 

(WCED, 1987). In addition, Dervitsitotis (2003) proposes that the sustainable leadership 

strategy rely heavily on developing an organization that can learn better, faster, and 

become more flexible and adaptable than its rivals. Meanwhile, Rodriguez et al. further 

describe that sustainable leadership is the ultimate goal on an organization to create 

value for shareholders and society as a whole, by satisfying leadership and engaging in 

behaviors for the right reasons while aiming to achieve a sustainable competitive 

advantage. 
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Casserley and Crichley (2010) propose that sustainable leadership made 

distinctive by three main processes including learning through doing, having an explicit 

feeling of individual goal and consciousness of individual motivations and assumptions, 

and proficient management of states and adequate self-care. The authors further 

proposed that sustainable leadership composes of four detached levels. The first of these 

is an individual level. The sustainable leader requires to nature individual physical and 

psychological health in order to be effective. A leader has a higher capacity to assess 

problems with explanation of mind and to value the participation of workmates in 

finding these solutions. The process is sustained by reflexivity, or the self-awareness 

needed for making different direction, came from reflection both in action and on 

action. The second level is the organizational level. The company must advocate and 

provide for sustainability such as determining the company‟s greater goals, shaping 

actions and values to be aware that goals, valuing workers, understanding their specific 

participation, empowering them to have a duty in determining, and shaping the 

objectives of the company, and advocating them to be aware of their own efficiency. 

The third level is the sociological level. At this level, companies know their affect upon 

the broad community and take positions to make this positive relationship. For example, 

internships for regional students, philanthropic providing to assist fund community 

projects, supply of proficiency to help projects at local schools, and yearly 

organizational trip to the seaside or beach for workers and their relatives. The final level 

is ecological sustainability. Ecological leadership engages increasing recognition of how 

an organization or industry has an impact on, not just with the community, but with the 

globe, for example, decreasing the carbon footprint, changing heating and cooling 
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methods, wind power, solar energy, and waste-wood furnaces (Casserley & Crichley, 

2010). 

Corresponding to Casserley and Crichley‟s (2010), the first level of 

sustainable leadership is a personal level; therefore, several approaches develop 

organizational sustainability at the strategic micro-level of leadership (Suriyankietkaew 

& Avery, 2014). First, the notion bases on concepts of stakeholder relationship 

management and the triple bottom line approach (Freeman, 1984; Maak & Pless, 2006; 

Porter & Kremer, 2011). Second, the concept comes from ethical leadership (Brown, 

Trevino& Harrison, 2005; Resick, Hangers, Dickson & Mitchelson, 2006), which 

associates with the significance of getting involve with business standards of ethical. 

The sufficiency economy philosophy (SEP) in Thailand with its set of underpinning 

sustainable development business philosophies has emerged. The sufficiency economy 

philosophy reflects the Buddhist idea of the middle path (Puntasen et al., 2003; 

Kantabutra & Avery, 2010). The final notion is derived from global research. Avery and 

Bergsteiner (2010) have proposed the sustainable leadership (SL), which is the 

balancing of people, profits and the planet to encourage continuance of an organization 

through practices based on evidence management in the process embracing a holistic 

approach toward organizational sustainability. 

Suriyan kietkaew and Avery (2014) suggest that sustainable leadership is 

systematic, holistic and incorporates much of what the other personal perspectives 

cover. The sustainable leadership practices cover multi-aspect management systems, 

principles, processes, and values that research shows can create long-term 

organizational performance and resilience or endurance. In addition, it advocates taking 

a long-term approach towards organizational decision making and considering 
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sustainability beyond the atomistic and more limited, concepts of triple bottom line, 

corporate social responsibility and corporate responsibility. A holistic perspective is 

valuable because much of the current study inclines to be broke up and made simple, 

rather than investigating the interconnected structure, systematic, inherent 

characteristics of leadership deportments in practices (Boal & Hooijberge, 2001).  

Moving on to the comparing of the sustainable leadership characteristics with 

other theories of leadership, there are both similar and different components. Peterlin et 

al. (2015) concluded that transformational and sustainable leadership are 

indistinguishable in main four ideas consisting of  their dedication to understanding all 

demands of stakeholders, intellectual stimulation of stakeholders, motivation by 

inspiration action, and individualized treatment of stakeholders (Bass et al., 2003). 

Looking at the difference, transformational leadership focuses more on individual 

charisma or idealized influence in having impact on existing followers (House et al., 

1991) whereas sustainable leadership focuses on motivating the sustainability value at 

the personal, organizational, social and ecological level for both existing and future 

cohort (Peterlin et al., 2015).  

Avery and Bergsteiner (2011) conclude that sustainable leadership is similar to 

servant leadership because it emphasizes more on the requirements of others than on the 

leader's requirements. However, sustainable leadership is differentiated from servant 

leadership in the feeling that it focuses on the future requirements of numerous 

stakeholders, not only the current requirements of existing followers.  

Sustainable leadership is dependent upon the concept of ethical leadership 

(Brown et al., 2005), but augments its scope of utilization by confirming that it is ethical 

that we take into consideration the requirements of a broad scope of stakeholders‟, 
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including coming cohorts and the natural environment. Olivier (2012) exposes a number 

of critical leadership challenges, and describes sustainability as one of the main 

contemporary social, economic and ecological challenges of the kind of ethical leader 

that Aristotle called the “good man”, who looks for the welfare of his subjects as he is 

charged with the chasing of justice, in order to preserve the generally well-being of the 

community. In essence, in contrast to other leadership concepts that derived from the 

transformational leadership paradigm, sustainable leadership is differentiated by seeking 

the sustainability value at the personal, organizational, social and ecological level for 

both existing and next cohorts. 

Having compared sustainable leadership to other leadership perspectives, it 

can now be described more precisely and its explaining characteristics are focused on. 

The Institute for Sustainable Leadership (2015) describe sustainable leadership in a 

business environment as those behaviors, practices and systems that build long-lasting 

value for all stakeholders of companies, including employees, investors, the 

environment, the community, other species, and next cohorts (Edge equilibrium, 2015). 

Hargreaves (2007) suggested an explanation of sustainable leadership in an educational 

setting as leadership that expands in-depth learning in a method that does not risk but 

creates positive influences for all stakeholders, both in current and future. In 

combination, these explanations focus that sustainable leadership (1) is exercised in 

linkage to a broad scope of stakeholders; (2) dominates a preoccupation with the present 

state of concerns by developing a long term perspective; (3) exercises leadership not 

only through behavior but also through other organizational systemic components; and 

(4) explains value in words of a higher normal good. 
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Sustainable leadership takes into deliberation a broad scope of complex 

interrelations among personals, the business community, international markets and the 

ecosystem, with the main purpose that a company attains welfare by regarding social 

values, obtaining success in longevity by making decision based on strategic value and 

preserving the natural environment, by which integrate from all members. 

 

2.4 Lean Manufacturing 

Lean manufacturing or production is an operation improvement strategy used 

to improve the manufacture and delivery of a product (to a customer‟s expectation) by 

means of a purpose-designed facility and process, utilizing an interconnected array of 

supply chains. It is a program that can be adopted by both mature and new 

manufacturing entities (Womack & Jones, 1996). Mature manufacturing entities 

represent facilities producing a particular product that have a low rate of product and 

process innovation. To stay competitive, mature manufacturers have to focus on cost 

reduction, improved productivity through better capacity utilization, incremental 

improvement and the adoption of more efficient technologies. In contrast, new 

manufacturing entities, on the other hand, lack market share and product demand; 

therefore, fewer workers are needed (Jeserich, Mason, & Toft, 2005). Focusing on 

process development, solving complex technical problems, rapid time to market, fast 

ramp-up and design for manufacturability are the main factors that curtail the number of 

employees‟ new manufacturing entities (Hayes, Pisano, Upton & Wheelwright, 2005). 

Lean production or lean manufacturing, frequently conceived as Toyota 

production system (TPS) in scholarly publications, began in Toyota Motor 

Manufacturing Company after the 2nd World War when almost all Japanese companies 
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which include Toyota Manufacturing Company were encountered with the challenge of 

tackling production resources with restricted assets and facilities (Liker, 1998; 

Pavnaskar, Gersheenson & Jambekar, 2003). This challenge inspired managers worked 

for Toyota to initiate a variety of TPS‟s elements purposed at eliminating waste. 

Therefore, lean manufacturing is about manufacturing the same product quantity with 

lower resources (working hours, working area, machine hours, material, instruments, 

and equipment). Recently, lean practice has advocated Toyota accomplish the difference 

of being the best manufacturer in the world who produce car (Stewart & Raman, 2007). 

Still, the interest taken in lean by the western manufacturing community was limited 

until the performance gaps between Toyota and other carmakers were highlighted by the 

book The Machine that Changed the World, which also coined the term lean production 

(or lean manufacturing) (Womack, Jones, & Roos, 1990). The exploration of the 

enterprise model, the infrastructure and practices that support lean production, promoted 

explicitly a thesis of transference and the ability of non-automotive and non-Japanese 

emulation based upon the premise that manufacturing problems and technologies were 

universal problems facing management (Womack et al., 1990). Lean utilization is not 

narrow to only the automotive industry, but it has also obtained acceptance in a 

comprehensive scope of manufacturing industries conducting under non-unionized or a 

an unionized situation in the United State (Shah & Ward, 2003) or somewhere else 

(Cua, McKone & Schroeder, 2001; Anand & Kodali, 2008), and is being implemented 

in large as well as little companies (White et al., 1999). 

Lean production is considered by the academic community fundamentally at 

three levels. At the first level, which is the theoretical one, lean manufacturing is 

referring to getting rid of waste from the manufacturing system (Ohno, 1988; Shingo, 
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1989; Womack et al., 1990; Womack & Jones, 1996) and but be able to make the 

excellent quality products that fulfills the end consumers. As Shingo (1989) aptly 

noticed, 80 percent of lean practice is involved waste reducing and the system 

balancing. Waste, frequently entitled muda, in Japanese, encompassed seven general 

waste types, i.e. over production that is more than needed or before it is needed, 

unneeded movements or motions by employees, surplus finished goods and material 

being processed, unneeded movements of products and materials, rejections/rework, 

wasted time waiting, and extra processing more work or higher quality than require 

(Cachon & Terwiesch, 2009). Evidently, decreasing of these wastes seems easy and 

uncomplicated, but their identification is frequently problematic in nearly all companies.  

 

Figure 2.1 Eight wastes in production  

Source: Organizational Excellence. (2015). 

At the second level, some academics interpret lean manufacturing as a rule 

driven system (Spear & Bowen, 1999). Spear and Bowen (1999) conducted research 

from 40 factories over a four-year period in Europe, United State, and Japan, and found 

that some factories were manufacturing according to lean program but the others were 
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not. The authors summarized that Toyota applies three rules for designing 

manufacturing system and another rule for systematic problem solving. Rule 1 proposes 

that all activities required to be identified in terms of content, succession, timing, and 

results. Rule 2 states that every purchaser and supplier relationship desires to be direct 

and unsuspicious. Rule 3 encourages direct and easy procedures for every product and 

service. Rule 4 encourages little development done scientifically under the suggestion of 

an instructor at the minimum feasible level.  

 

Figure 2.2 Four rules which characterized lean manufacturing 

Source: Hernandez (2017). 

At the third level, lean manufacturing is considered as tools and techniques 

congregation (Hines,Rich & Esain, 1999; Pavnaskar et al., 2003; Shah & Ward, 2003; 

Li, Subba Rao, Ragu-Nathan & Ragu-Nathan, 2005; Seth & Gupta, 2005; Lasa, Laburu 

& Vila, 2008; Basu, 2009) purposed at reducing waste. Shah and Ward (2003) 

examined the implementation of 22 lean practices and classified them into four bunches 

consisting of just-in-time (JIT), total productive management (TPM), total quality 
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management (TQM), and human resource management (HRM), in various industries in 

America, and noticed that 23 percent differentiation in operational performance resulted 

from to the applies of lean package. They also remarked that a vigorous effect of size of 

company on lean utilization and a lower effect of age of company and unionization. 

Shah and Ward (2007) in a following study contended that lean manufacturing is a 

multi-manner construct and the authors create ten different manners/aspects to classified 

lean manufacturing system, i.e. (1) supplier feedback, meaning the company has close 

communicate with suppliers and provides quality and delivery feedback to supplier, (2) 

just in time delivery by suppliers, or major suppliers delivering on a time basis, (3) 

supplier development, associating with the company keeping corporate-level contact on 

essential problems with suppliers. Suppliers become committed to annual cost 

reduction, product quality enhancement and delivery improvement, (4) customer 

involvement, meaning that the company has close communicate with customers, (5) pull 

system, associating with manufacturing in which the producer makes products only 

according to the quantity desired by the ultimate customer, (6) continuous flow, or 

machine being categorized to proceed a continuous flow of products‟ families. The 

manufacturing speed is directly related to the customer requirement rate, (7) set up time 

reduction, meaning that the company has a short time to go from producing one product 

to another, (8) total productive/preventive maintenance, or regular schedules for 

equipment maintenance, (9) statistical process control, or most equipment/processes on 

the working area being control by statistical process, and (10) employee involvement, 

meaning that operational workers are essential teams to solve production problems and 

they force programs of suggestions. 
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Research has been investigated to discover the fatal achievement factors of 

lean production so as to attempt to complete the gap between lean effectiveness and 

underachiever. Within the research examinations discovering the fatal factors related to 

lean manufacturing success, one general factor continued to present as the most critical 

success factors are leadership and commitment of top management (Forrester, 1995; 

Soriano-Meier & Forrester, 2002; Leitner, 2005; Liker& Meier, 2006; Longenecker et 

al., 2006; Shukla, 2006; Spector & West, 2006). Present working paper has started to 

emphasize on the influence of leadership upon success of lean implementation. The 

research literature falls short of viewing that one leadership model might be greater 

suitable for lean implementations effectiveness. Consistent with Herkness (2005), the 

research revealed that transformational leadership expands transactional leadership by 

creating on the interactions between managers and employees and it further suggested 

that the transformational leadership model is useful when trying to lead change. 

Therefore, this study intends to study the influence of transformational leadership on 

lean manufacturing practices. 

 

2.5 Sustainability Performance 

 According to the increasing inattentiveness of variety of stakeholders‟ group in 

corporate activities in recent competitive circumstance, there has been a sudden increase 

of literatures in the field of corporate sustainability performance evaluation from both 

practitioners and scholar researchers. Organizations are struggling to accomplish 

longevity advantage by embracing sustainability activities as key of organizational 

strategy (Chabowski, Mena & Gonzalez-Padron, 2011; Cruz, Pedrozo & Estivalete, 

2006). In actuality, commitment to sustainability matters has turn into an affair of 
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strategic significance in present competitive situation. It is anticipated from business 

firms to be a superior population (Orsato, 2006). Growing wave of incorporation of 

sustainability in organizational strategy formulation bring about the requirement of its 

performance evaluation. The expansion of successful, longevity organizational 

sustainability strategy and its performance assessment has tempted the interest of 

researchers for the last 20 years. Within this investigation vein, the organizational 

sustainability performance have an influence on evaluation on organizational 

performance is very essential. In accordance with Neely, Mills, Platts, Gregory and 

Richards (1994), successfulness measurement of any strategy and its influence on 

overall company is an essential matter that all companies require to evaluate after 

application of any modern strategy. In the period of positive increasing of 

organizational sustainability performance, organizational performance follows the same 

path or, vice versa, requires a good quantity of study. Organizational sustainability 

performance mostly emphasizes on the economic, social, and environmental 

performance of sustainable development (Takala & Pallab, 2000).  

 Schaltegger and Wagner (2006) define sustainability performance as the 

performance of a company in all dimensions and for all driver of corporate 

sustainability. It enlarges further on the scopes of a single firm and usually explains the 

value chain performance of both downstream customers and upstream suppliers (Fiksel 

et al., 1999). 

The comprehensive utilized sustainability assesses only have an environmental 

parameter, for instance amount of substances spread and facilities spent, which are not 

sustainability evaluates; as they only have a cover to one side of the equation 

(DeSimone & Popoff, 2003). Fiksel et al., (1999) argue that sustainability performance 
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measurement must be viewed as a systematic business procedure in order to be 

integrated efficaciously into organizational strategic planning and day-to-day 

operations. It tackles with the economic, social, environmental facets (Elkington, 1998) 

of the organizations in common, and of organizational sustainability performance in 

specific (Epstein & Roy, 2003; Schaltegger, Burritt & Petersen, 2003;Schaltegger & 

Wagner, 2006; Johnson 2007; Epstein, 2008).  

Sustainability performance reflects one goal end of the move of organizations 

in the organizational responsibilities continuum (Bhimani & Soonawalla, 2005; 

Schaltegger & Wagner, 2006; Johnson, 2007) from organizational conformance, 

guaranteeing, agreement and delineating with provided standards to organizational 

performance in association to stakeholder anticipations (Epstein, 2008). Even though 

performance assessment has a long history (Neely, 1998), prior empirical study into 

social and environmental (performance) management and accounting was partially cited 

in the 1970s business ethics disputation (Schaltegger & Wagner, 2006). Business 

strategists, in the last 30 years, have expanded broad internal management systems and 

evaluations. A scope of methods and initiatives were emerged in the last 20 years to 

assess diverse performance of companies, including concepts of sustainability 

evaluation, sustainability reporting, sustainability accounting initiative and other 

economic assessments. 

Where sustainability performance assesses are revealed by private sector 

companies, there is a tendency to arrange these with the Global Reporting Initiative 

(GRI) index (Adams et al., 2014) with a combination of stand-alone sustainability 

records and mixed yearly financial accounts with sustainability accounting. In 2006, 83 

percent of Australian top 500 organizations reported stand-alone sustainability records 
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(KPMG, 2007, p. 9) but more presently an increasing amount of organizations is 

providing their sustainability performance with the Measurement of sustainability 

performance financial to demonstrate, or at least provides the impression that 

sustainability is integrated in decision-making, a notion turning into familiar as 

integrated accounting (Economist Intelligence Unit, 2010, p. 16). For organizations 

whose objective is considered (at least by them) as being outstandingly one of economic 

result might be higher easily excused for individually reporting voluntary sustainability 

evaluates. Bellringer,Ball & Craig (2011) found that an important reason for the 

deficient reporting was that the organizational sustainability information was reported 

mostly for internal stakeholders. 

The Society for Knowledge Economics (2013) proposed the Australian 

guiding principles on extended performance management. The guiding principles agree 

with the concept of Elkington (1998) that new accounts of performance such as social 

responsibility reports, triple bottom line (TBL) reports and intellectual capital reports 

(referred to in the guidelines as extended performance accounts) make visible 

knowledge intensive organizational resources giving a broader and more balanced 

perspective of organizational wealth and shed light on an organization‟s ability to create 

wealth in the future.  

Hangstefer (2000) proposes that the starting point for a momentum factor 

measurement is revenue margin, which focuses upon a quantitative look at market 

position strength. Revenue margin is defined as the profit from a company‟s revenue 

generation system as the only source for a company‟s operating profit. Within a single 

indicator, it integrates a composite of the company‟s operating profit from changes in 

revenue level, pricing, cost and productivity. It is the trends in revenue margin that are 
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the most telling financial measure for indicating a company‟s overall market position 

strength. In summary, the concept of sustainability of performance in the literature is 

primarily addressed from two primary perspectives: financial measures of ongoing 

performance and social/environmental measures of organizational impact on the future 

viability other organizations or operations. However, the literature conceptually 

supports an extension of the concept of sustainability of performance to include 

social/environmental sustainability when the return on effort can be realized. This 

extension is what is being promoted in this research project. Realizing this value in a 

relatively short period of time is particularly useful to technology innovator firms 

because of the turbulent business environments in which they operate. 

This is corresponding with Bansal (2005), who stated that economic viability 

is evaluated by indices such as increasing in earnings per share and profits, forward-

looking market assesses of longevity futures such as market-to book ratio, and other 

assesses such as cash-flow, which is essential to sustain a company, and capital 

investment, which is important for creation value in long term. Environmental honesty 

and social responsiveness evaluates include indices such as energy reduction 

qualifications and water spend, carbon releasing, dangerous by-waste and products, and 

a company‟s adherence to reasonable trade principles, regard for personal rights, 

increasing in product safety, reach of gender equality in payment and promotion 

opportunities, decreasing in health and safety violations, and other social factors. 

Assesses such as these guage the measurement to which companies are indicating 

sustainability, and the measurement to which prospect development and creation value 

in the long term might be confident. However, as recognized, sustainable companies do 
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not concentrate extremely on only one dimension; rather, they struggle to present 

performance across social, environmental, and economic facets (Bansal, 2005) 

In conclusion, sustainability performance embraces performance in relation 

with: natural facilities preservation and level of emissions; other environmental 

activities and initiatives; dimension of employment; occupational health and safety; 

community associations; stakeholder participation; economic influences on the 

company other than those financial assesses applied in the financial reports. Early study 

presents an insufficient reporting for environmental and social performance. Although 

there has been a sudden increase of working papers in the field of organizational 

sustainability performance measurement from both practitioners and scholar 

researchers, there is no concurred global guideline or standard.  Generally, there are 

some measures generally applied or mentioned by organizations in choosing 

sustainability performance evaluates.   

 

Figure 2.3 The three spheres of sustainability  

Source: O'Meara(2013). 
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2.5.1 Environmental performance 

The first area of sustainability to be considered is environmental 

sustainability. Concerns about environmental sustainability have a long history. The 

evidence would appear to suggest that environmental considerations are now one of the 

leading strategies being used by organizations (Kristensen, Juhl & Ostergaard, 2001) to 

enhance their image, reduce costs and create a competitive advantage. Yet, this has been 

given insufficient consideration in the academic literature. Yudelson (2009) stated that 

sustainability has consequences for every area of human endeavor including the design, 

construction and operation of shopping centers and retail stores. There are four main 

reasons for this interest in sustainability; reduce energy costs for ongoing operations; 

mitigate risk of future regulation of carbon emissions; take advantage of opportunities 

that will arise due to commitment to green issues; and well design sustainability 

initiatives that often have a really attractive return on investment (Yudelson, 2009). 

Environmental performance indices as the consciousness of 

environmental preservation grow after a sequence of environmental accidents and 

ecological disasters in the 1970s and 1980s. Environmental reporting turned into a part 

of various sustainability records. Recently, environmental reports are mandated in 

numerous nations, including the United States. The federal legislation offers the 

Environmental Protection Agency (EPA) with the authority to eliminate waste sites and 

charge the eliminated costs to members who it expects to be chargeable for the 

pollution. In various manufacturing, the cost to restore or eliminate existing toxic sites 

can be essential. Ranganathan (1999) proposed four important components to assess 

environmental performance: resources utilization, energy expending, non-product 

output and pollutant emissions. Meanwhile, the GRI G3 guidelines indicate eight 
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evaluations for environmental performance including (1) materials; (2) energy; (3) 

water; (4) biodiversity; (5) emission, effluents, and waste; (6) products and services; (7) 

compliance; and (8) transport (GRI, 2006).  

2.5.2 Social performance 

Customers are also increasingly concerned with ethical and 

environmental issues which affect their purchasing decisions (Laroche, Bergeron & 

Barbaro-Forleo, 2001; Trudel & Cotte, 2009). Corporations, alone, cannot resolve the 

sustainability challenges facing the world and therefore there is a need for social 

partners or stakeholders to be involved too. Durieu (2003, p. 7) maintained that 

organizations can greatly influence changes in production processes and consumption 

patterns and are positioned to exert pressure on producers in favor of more sustainable 

consumer choices.  

Social performance indicators are the endeavor to addition traditional 

financial disclosures by assessing the social impact of organizational operations. 

Matthews (1997) found that influences of product and environment were the two most 

targeted areas for the providers of social accounting. Ranganathan (1999) indicates four 

essential components for social performance including (1) employment; (2) community 

connections; (3) ethical sourcing; and (4) social impact of products. GRI Guidelines of 

2006 (G3) records four indices for social performance comprised (1) labor practices, (2) 

personal rights, (3) society, and (4) product responsibility. Each social performance 

index has sub-dimensions. For labor programs, the five sub-aspects are 

labor/management relationship, employment, training and education, occupational 

health and safety, and diversity and equivalent chance. For personal rights, the six sub-

aspects are procurement and investment practice, non-discrimination, autonomy of 
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relationship, employ child/young employee, security practice, and rights of local people. 

For society, the four sub-facets are corruption, community, public policy, and anti-

competitive behavior. For product responsibility, the four sub-manners are marketing 

communications product and service labeling, customer health and safety, and customer 

privacy.  

2.5.3 Economic performance 

Economic performance in sustainability disclosures is often vague 

with the financial performance in reporting accountings. The financial performance 

evaluates an organization‟s profitability and prospect development. On the one hand, 

economic performance in sustainability records assesses an organization‟s impacts on 

its stakeholders‟ economic situations and on the economic systems at region, country, 

and/or global levels (GRI, 2006). According to such confusion, economic performance 

was often overlooked and ignored. This aspect of performance increased in reputation in 

the 1990s due to requirement by customers for sustainability disclosures. It was 

purposed to evaluate capital flows among various stakeholders and the economic effects 

of the company on the society (GRI, 2006). GRI Guidelines (G3) indicates three 

economic performance indices: (1) economic performance; (2) market existence; and 

(3) indirect economic effects. 

  Regarding the microeconomic theory, the performance of 

manufacturing or economic is separated into two classifications, which are performance 

of technical and resource allocation. Technical performance associated with a potential 

to produce greatest number of products from the expenditure of the smallest amount of 

resources. Meanwhile, the resource allocation efficiency refers to a greatest of making 

in which the organizations are contented with the meeting of goals and resources. 
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Specifically, the resource allocation efficiency can be described as the yield acquired 

from spending the minimal cost. 

Conventionally, an organizational performance has been noticed and 

evaluated in accounting terms (Conant, Mokwa and Varadarajan, 1990; Jennings & 

Seaman, 1994). Nevertheless, publications concerned with assessment of business 

performance (Kaplan & Norton, 1996; Lynch & Cross, 1991; Otley, 1999) 

recommended that managers inclined towards locating relatively slight significance on 

measurement of traditional financial performance such as net profits, return on assets, or 

return on investment. It is compatible with Barros and Santos (2006), who suggested 

that organizational performance is a result from the resources spending ability and top 

management cares for overall outcome of both financial and non-financial performance. 

Generally, the term performance brings about the outstanding position of assessments 

such as cost, profit, and market share (Laitinen, 2002). Sink and Tuttle (1989) 

confirmed that performance should not be handled hardly as a financial viewpoint. 

Furthermore, Li et al. (2009) recommended that performance can be measured by non-

financial performance such as satisfaction, efficiency, growth, and loyalty. 

The organizational performance considered as an important 

connection between the strategies, execution, application and measurement operations 

(Emmanuel, Otley & Merchant, 1990; Haktanir & Harris, 2005). This is consistent with 

Melia and Robinson (2010), who suggested that assessing the organizational 

performance is associated with the strategy of the company. Thus, companies required 

to set obvious objectives and rules to increase efficiency and move towards the 

accomplishment of the objectives. Moreover, numerous companies have an idea that 

that the performance measurement can be evaluated grounded on the application of any 
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strategies. The performance reporting will take place at all organizational levels alike to 

financial reporting (Neely, Adams & Kennerley, 2002). 

Companies, particularly in the private parts, must manage with strong rivalry 

and the necessary to grow and survive. While the extraneous business environment 

consisted of competitive forces, intraneous competency depends on finite facilities. 

Presently, business managers and academicians have interest in examining the 

connection between competitive priorities and organizational performance. Operational 

evaluates which are commonly applied as organizational performance assesses include 

quality, productivity, timeliness, cost, and accuracy (White et al., 1999; Ahmad & 

Schroeder, 2003; Hallgren, 2007; Kathuria, Rajesh, Natarajan & Kunal, 2010).  

 

2.6  Manufacturing Industry 

 Manufacturing is related to the production of merchandise for sale or use by 

employing workers, equipment, machines, tools, biological and chemical processing, or 

formulation. The term may indicate to a distance of activity of people, from handiwork 

to high technology, but it is most generally used to industrial production, in which raw 

materials are changed into completed products on a huge quantity. Completed products 

may be applied for manufacturing other more complicated goods, for example; 

household appliances, aircraft, or automobiles, or sold to wholesalers, who in turn sell 

them to retailers, who then sell products to purchasers and end users (Wikipedia, 2016). 

 Manufacturing takes turns under all kinds of economic systems. In a free 

market economy, manufacturing is normally directed toward the mass production of 

goods for sale to purchasers at a profit. In a collectivist economy, manufacturing is more 

frequently directed by the state to provide a centrally planned economy. In mixed 
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market economies, manufacturing emerges under some levels of government regulation. 

Modern manufacturing comprises all intermediate processes needed for the production 

and integration of a product's components. Several industries, such as steel 

manufacturers and semiconductor spend the term fabrication instead.   

 2.6.1 Manufacturing industry categories 

  The aspect of manufacture and trade is based on the fabrication, 

processing, or arrangement of goods from raw materials and merchandises. The 

Standard Industrial Classification classifies the industry into 20 standard industrial 

categories (Sustainable Development Indicator Group, 1996) as followed: 

  2.6.1.1 Apparel industry 

  2.6.1.2 Chemical and allied industry 

  2.6.1.3 Electronic and electrical equipment industry 

  2.6.1.4 Fabricated metal industry 

  2.6.1.5 Food and related industry 

  2.6.1.6 Furniture and fixtures industry 

  2.6.1.7 Industrial and commercial machinery industry  

  2.6.1.8 Leather industry 

  2.6.1.9 Lumber and wood industry 

  2.6.1.10 Measuring, analyzing and controlling instrument industry 

  2.6.1.11 Paper and allied industry 

  2.6.1.12 Petroleum refining and related industry 

  2.6.1.13 Primary metal industry 

  2.6.1.14 Printing, publishing, and allied industry 

  2.6.1.15 Rubber and miscellaneous plastic industry 
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  2.6.1.16 Stone, clay, glass, and concrete industry 

  2.6.1.17 Textile mill industry 

  2.6.1.18 Tobacco industry 

  2.6.1.19 Transportation equipment industry 

  2.6.1.20 Miscellaneous manufacturing industries refer to all 

organizations mainly associated with producing goods not assorted in any other 

manufacturing category. This comprises firms associated with the manufacturing of 

products such as musical instruments, jewelry, sporting products, toys, etc. 

 2.6.2 Supporting factors of Thai manufacturing industry 

  2.6.2.1 Increase in government expending and capital invested has 

been pushed by a shortage financial plan for year 2016 in the quantity of 390,000 

million baht. The undersupply quantity, increasing from 250,000 million baht in fiscal 

year 2015, will benefit the tendency and advancement of investment in infrastructure 

projects. 

  2.6.2.2 Besides pushing factor from the economy stimulus measures 

(phase 3) throughout the second half of 2015, the government has declared a main 

economic stimulus for evaluation as well, comprising 6 scales as follows: 1) evaluation 

to boost the welfare of citizens who have poor revenue, and assessment to provoke 

small business investment of government on all parts of the nation, 2) fiscal calculation 

to encourage small and medium-sized enterprises (SMEs) in an instantaneous manner, 

3) financial and fiscal computation to motivate the economy on the asset and property 

investment, 4) tax evaluation to advance domestic investment, 5) evaluation to escalate 

the BOI investment, and 6) evaluation to reinforce rubber and tire farmers. Even though 
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the drive by budget and credit was adopted throughout the year 2015, the drive by tax 

evaluation is still in use constantly as long as the year 2016. 

  2.6.2.3 Moderate rehabilitation of the economy around the world and 

trade internally products prices are contributing factor to enlarge the export values in 

2016 to increase gradually, and encourage the economic growth more. 

  2.6.2.4 A diminishing of Thai baht will encourage incomes and 

liquidity in Thai baht of enterprises consistently. 

  2.6.2.5 Prices of agricultural products improve gradually. 

  2.6.2.6 Inclination of oil prices has consistently risen gradually and 

remained at a low price. This advocates the actual population purchasing power and 

advocates the monetary policy conduct to encourage the economic retrieval 

consistently. 

  2.6.2.7 An increasing of tourism industry in 2016 is anticipated that 

the number of travelers which journey to Thailand will reach to approximately 32.5 

million, up by 7.5% from 2015, and leads to incomes from the tourism about 1.65 

trillion baht, an expansion of 9.3% when compared with the year 2015. 

 2.6.3 Risk factors of Thai manufacturing industry 

  2.6.3.1 A sluggish of the China‟s economy and its weakened 

economic fundamental. China still has a risk of slowdown quicker than supposition. The 

nation with drop off economic fundamental, exclusively the nations with high overseas 

debt and confidence in exports of initial products and the depreciating money, has risks 

of the economic crisis consistently. Such situations could result in the retrieval of the 

worldwide economy and commodity values in the global markets fall behind as 

anticipation. 
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  2.6.3.2 The reducing of main currencies of partners and competitive 

nations. Specifically, Chinese Yuan Renminbi is likely to enfeeble because of the 

economic and financial free trade policy. A reduce in global funds and a requirement of 

liquidity cause the nations to require an intervention in order to make the currency more 

steady with more limitations. 

  2.6.3.3 The influences of shortage of water are also higher possible to 

be harsh persistently relying on the quantity of water obtainable in main huge 4 dams 

(Bhumibol Dam, Sirikit Dam, KwaeNoiBamrung Dan Dam, PasakJolasid Dam). 

 2.6.4 Industrial manufacturing trends in 2017 

  The sting of 2001 and 2008 is still too distressing for some industrial 

manufacturing organizations to forget. Back then, worldwide economic enlargement 

tempted manufacturing producers to outlay in modern technologies and machine 

designed to get better manufactory effectiveness for both themselves and their 

purchasers. When markets immediately collapsed, the company paid an extreme price 

for having expended at the top of the cycle. The payoff took years to realize, if it 

presented at all. This recollection colors the provisional steps that several industrial 

producing organizations are taking today. Certainly, economic expansion, although 

emerging, is not especially vigorous. It is anybody‟s guess whether China is heading for 

a soft landing or a renewed takeoff. The prospects for Euro zone and the futures for 

Brazil, India, and Russia are not possible to read. It is attractive to believe that a 

boardroom version of the defense avoiding possible big losses by taking small 

opportunities may be the best strategy. Yet, that summarization is a fictitious option. 

Production industry may be confronting some headwinds, but it is undeniable in the 

midst of a technological renaissance that is changing the look, systems, and processes of 



71 
 

the new plant. Notwithstanding the risks and present history, industrial production 

organizations cannot carry to neglect these progresses. By involving them now, they can 

get better efficiency and effectiveness in their own factories, contend versus 

competitors, and keeping an edge with ultimate consumers who are searching for their 

own obtains from innovation. Rather than fearing the past, industrial manufacturing 

managers should be asking these crucial questions. At a time of quick change and 

limited upside, technology investments will have the largest positive influence on 

business, return on investment, value potential, and risk of investing in these 

technologies (Pillsbury & Bono, 2016). 

  2.6.4.1 Technology driving the change. Given today‟s leading-edge 

efficacy, it is appropriate to envision and prepare for a data-driven factory of the future 

where all internal and external activities are linked through the same information 

platform. Customers, designers, and workers will share information on everything from 

initial notions, to installation, to performance feedback throughout the life cycle. 

Workers will access materials on demand, collaborate with robots to use them safely 

and ergonomically, and believe in virtual work instructions demonstrated at the point of 

use. Assembly lines will output highly personalized products, sometimes in a lot size of 

one, which contains zero defects. But what breakthrough equipment, ideas, and 

processes will have the largest impact on factory surroundings? The following four 

technology sorts are already driving much of the change (Pillsbury & Bono, 2016). 

   2.6.4.1.1 Internet of Things (IoT).  

    The connected factory is a concept that has been 

created for the recent few years. Progressively, it refers to increasing the power of the 

Web to connect equipment, computers, sensors, and employees in order to capacitate 
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modern degrees of information observing, collection, producing, examination, and 

analysis. These gadgets give higher infallibility and can translate gathered data into 

enlightenment that, for instance, assists to define the volume of voltage consumption to 

make a product or to greater comprehend how pressure, temperature, and humidity 

affect performance. Stanley, Black and Decker has modified the Internet of things in a 

factory operate in Mexico to observe the real time of manufacturing lines status through 

smart phones and Wi-Fi RFID tags. Consequently, overall equipment effectiveness 

(OEE) has enhanced by 24 percent, working hours by 10 percent, and rate of selling by 

10 percent. 

    However for industrial production organizations, 

the upcoming generation of the Internet of things (IoT) technology should shift fine 

apart from actual-time observing to link information platforms that grasp data and 

proceed analytics to carry superior-quality, better permanent and dependable goods. An 

imply of this can be viewed in wind turbines produced by General Electric. This 

equipment comprises some 20,000 sensors that generate 400 data points per second. 

Immediately, continuous analysis of this data authorizes GE and its consumers to 

maximize turbine performance and proactively make decisions about maintenance and 

parts replacement. Before investing in the Internet of things (IoT), however, industrial 

producing organizations must define accurately what data is most precious to gather, as 

well as gauge the efficacy of the analytical structures that will be applied to evaluate the 

data. Moreover, equipment in the future will need a future combine of employees, 

which should comprise workers who can design and create the Internet of things (IoT) 

goods together with data scientists who can analyze quantity produced.      
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   2.6.4.1.2  Robotics 

    Over the recent decade, China appears as an 

automated producing powerhouse, as expanded labor costs and booming industry drove 

enormous enlargement in industrial robotics. Since 2013, the quantity of shipments of 

multipurpose industrial robots in China approximately doubled to a forecasted 75,000 in 

2015, with that volume forecasted to twice the usual size yet again to 150,000 by 2018, 

due to the International Federation of Robotics. But although a Chinese organization 

presently broke ground on the globe‟s first completely automated plant, in Dongguan, 

the prevailing application of robotics and unmanned control technologies may not 

address all productivity concerns. As expected, some producers believe that larger 

automation is destructive, leading to few innovations because only human can create 

concepts to enrich processes and goods. As a result, robotic execution is exploring on a 

dissimilar path in the United State and other fully developed economies. In various 

cases, robots are applied to equipment more than substitute employees. This notion, 

perceived as “cobotics,” teams up workers and equipment in order to produce 

complicated items of the assembly process quicker, easier, and safer. Cobotics is 

quickly getting momentum, and successful executions to date have concentrated mostly 

on particular ergonomically challenging duties within the automotive and aerospace 

industries. However these implications will increase as automation creator introduce 

more complex sensors and more adjustable, extremely functional robotic equipment that 

will let human and equipment interact skillfully on the plant floor. 

   2.6.4.1.3 Augmented reality 

    The latest progresses in computer vision, 

computer science, information technology, and engineering have capacitated producers 
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to transfer real-time information and guidance at the consumption point. Practitioners 

easily follow the graphics, text, audio, and other virtual improvements superimposed 

onto goggles or true assemblies as they perform complicated duties on the plant floor. 

This equipment can concurrently evaluate the precision and timing of these jobs, and 

inform the workers of quality risks. Some industrial operating organizations are 

applying this technology to offer hand-free training, capacitate quicker replies gather 

requests, track inventory, improve safety, and give an actual view of producing 

operations. In more than a few examples, these increased services could be sold as add-

ons to the tools itself, making a new income stream for industrial producing companies. 

Among the likely utilizations is an assembly-line instructional manner in which video 

clips or text instructions walk operators through sophisticated processes step-by-step. 

Mistakes occurring from exhaust or on-the-job pressure are removed. Other feasibility 

relates to applying data and physical evidence retrieved by enlarged reality on the plant 

floor to design novel tools that presents the deficiencies of current day gadgets on the 

assembly line. 

   2.6.4.1.4  3D printing 

    Also known as additive manufacturing, 3D 

printing technology makes solid objects from digital designs by creating up multiple 

layers of resin, plastic, or other materials in an accurately determined shape. Prior 

adopters among industrial producing organizations are applying 3D printing to produce 

items in small lots for product prototypes, to decrease design-to-production cycle time, 

and to substantially change the economics of manufacturing. For instance, BAE 

Systems turned to 3D printing when it could no longer secure an important injection-

molded plastic part for a regional jetliner. The organization conserved greater than 60 



75 
 

percent on the cost of the part, avoided retooling costs, and diminished manufacturing 

lead time by two months. 3D printing is still in its infancy, and the technology is 

recently restricted in the performance specifications of the products it can make. 

However organizations must start planning for the integration of this current 

technology. As a first step, industrial operating firms should use 3D printing technology 

to develop the product and prototyping process, where its rapidity and flexibility can 

stimulate innovation and decrease time-to-market. The second step could be to apply 3D 

printing to create extremely specialized, low-volume parts that are parts or 

subassemblies of completed goods, or to build equipment for the molding, casting, or 

forming of goods. 

  2.6.4.2 New risk and reward equation. Industrial producing managers 

should discuss investments in appearing technologies through three paths of analysis 

(Pillsbury & Bono, 2016). 

   2.6.4.2.1 Define the exclusive spaces to develop the 

company, or what performance goal a technology investment is trying to obtain. How 

will the investment effect cost, quality, labor, or other strategic concerns? How will the 

modern technology assist distinguish the value offer to purchasers? Will it generate 

capacity or create productivity in the limited components of the operations? Will the 

technology give improved adaptability to assist manipulate with inexactitude?. 

   2.6.4.2.2 Comprehend how the novel technologies will 

capacitate that degree of effectiveness and weigh the value of reaching that 

effectiveness against the technology cost. What degree of output should the facility be 

efficient to generate today, and how much development can be anticipated over time as 

the technology continues to create? Who are the present industry precursors in each 
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technology category, and what tangible impact is their technology having? What is the 

clock speed of the technology, and how practicable is it that it will create to reliably 

transfer on the performance purposes? 

   2.6.4.2.3 Understand the technology executions in 

operational and organizational level and understand how it places with the company of 

the future vision. How does it assist or provoke employees or the culture? How should 

teaming and incentives models evolve to maximize modern technology? How scalable 

is the technology? How well does it combine into a firm‟s technology backbone and 

whole footprint? Even though the appearing technologies are possibility transformative, 

they are unfolding against a backdrop of dubiousness among industrial producing 

organizations. In the fourth-quarter 2015, PwC Manufacturing Barometer™, which 

surveyed United State-based industrial producing managers, revealed that only 27 

percent of CEOs working in industrial production indicated good side about the 

worldwide economy. Industrial producers‟ forecasted mean income development, in 

addition, decreased to 1.8 percent in 2015, from 5.2 percent in the previous year, due to 

this account.  Worse yet, just 31 percent of organizations are producing close absolute 

capacity in the fourth quarter, a decrease of 26 percentage points in the past year. Still, 

this data should be seen as the springboard for calculated action. Speedy manufactory 

innovation is differentiating the risk/reward equation. A sheepish repercussions to 

appearing inactive economic status can rapidly place companies in risk behind rivals 

and incapable to address purchaser requirements even with markets enhancement in the 

next years. Making strategic investments is crucial for improvement, specifically in fast-

evolving industries. Given that technology in manufacturing industry is creating quicker 

than ever before, several of the technologies being introduced nowadays will be normal 
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within 5 or 10 years. Industrial products managers must convey with an eye toward that 

substantiality, and not solely the present bottom line. 

 

2.7 Chapter Summary 

 Chapter two reviews the publications from both perspective of scholar 

researchers and practitioners respecting the concept of leadership model, 

transformational leadership, sustainable leadership, lean manufacturing, and 

sustainability performance. The last section will mention the review of the 

manufacturing industry which is the interesting areas of this study. The next chapter will 

discuss on the research methodology consisting of hypotheses development, theoretical 

framework, assessment tools, populations, samples, data gathering, and data analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 



78 
 

CHAPTER 3 

RESEARCH METHODOLOGY 

 

This study applied a mixed method procedure to investigate the qualitative and 

quantitative study by applying the simple random sampling and snowball sampling 

technique which have investigated the relationships among transformational leadership, 

sustainable leadership, lean manufacturing, and sustainability performance. The 

research methodology consists of the purpose of the study, model/theoretical framework 

and hypothesis, population and sample, instruments, data gathering, data analysis, and 

time table. The chapter will conclude with a conclusion of interrelated points and an 

overview of the following chapter. 

 

3.1 Purpose of the Study 

The purposes of the study are to examine (1) the relationship between 

transformational leadership and lean manufacturing, (2) the relationship between 

transformational leadership and sustainability performance, (3) the relationship between 

sustainable leadership and lean manufacturing, (4) the relationship between sustainable 

leadership and sustainability performance, (5) the relationship between lean 

manufacturing and sustainability performance, (6) the relationship between 

transformational leadership and sustainability performance through lean manufacturing, 

(7) the relationship between sustainable leadership and sustainability performance 

through lean manufacturing, (8) the moderate effect of type of industry on the 

relationships among transformational leadership, lean manufacturing, and sustainability 

performance, (9) the moderate effect of length of lean adoption on the relationships 
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among transformational leadership, lean manufacturing, and sustainability performance, 

(10) the moderate effect of type of industry on the relationships among sustainable 

leadership, lean manufacturing, and sustainability performance, and (11) the moderate 

effect of length of lean adoption on the relationships among sustainable leadership, lean 

manufacturing, and sustainability performance. 

 

3.2 Model/Theoretical Framework and Hypothesis 

The theoretical framework displayed in figure 3.1-3.3 was converted into 

eleven hypotheses.   

 

Figure 3.1 The proposed theoretical model 

 

Figure 3.2 The proposed theoretical model to test moderate effect on the relationships 

among transformational leadership, lean manufacturing, and sustainability performance 
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Figure 3.3 The proposed theoretical model to test moderate effect on the relationships 

among sustainable leadership, lean manufacturing, and sustainability performance 

 

Sim et al. (2008) carried out a research based on a production factory inside a 

Fortune 500 companies operating in the Eastern U.S. The study reported that one of the 

main rationales for not accomplishing outcomes within the continuous improvement 

practice at this place was a scarce of dedicated leadership. Meanwhile, the research 

conducted by Leitner (2005) emphasized on the 20-year process at Boeing on 

application continuous improvement initiatives. Boeing had an idea that the important 

effective of their lean practice was extremely because of the leaders‟ characteristics and 

traits. Moreover, the organization mentioned that managers who will participate in lean 

program necessary to be strategically positioned within the company. Leadership must 

offer the encouragement of the lean practice by being engaged themselves as well as 

participating the labor force. This complied with Cheerawit, Napompech & 

Panjakhajornsak (2014), who collected data from manager in automotive industry in 

Thailand and asserted that leadership enhanced success of lean manufacturing practices. 

Heymans (2002) reported on his own individual experiences working with 

producers across the U.S. to concentrate on critical behaviors of leadership that are 
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frequently absent within the managers or leaders of organizations he has facilitated. He 

analyzed that leadership practices and behaviors have important effect upon lean 

programs. He suggested a content of five crucial leadership deportments that advocate 

success of lean application, i.e. having an explicit vision and application plan, applying 

visual management techniques and authorize workers, setting objectives for 

development, taking actual action to initiate change, and setting and maintaining 

reliability standards. Meanwhile, Achanga et al. (2006) carried out study with 10 

organizations in the Eastern Britain, all of which had utilized lean production. The study 

examination revealed four major factors which are regarded crucial for application of 

lean practice, i.e. management and leadership, skills and expertise, finance, and the 

organizational culture. Considering four factors, the research findings summarized that 

management commitment and leadership were the most essential factors in indicating 

effective of an implementation of lean program. Moreover, Woehl (2011) conducted 

research from semiconductor industry in America and found that leadership style 

correlated with degree of lean production success at 0.001 significant level.  

The research publication falls scarce of regarding that one leadership concept 

might be more proper for effective lean applications. This is consistent with Herkness 

(2005), who revealed that transformational leadership expansions transactional 

leadership by creating on the exchanges between managers and employees. In summary, 

the findings of the study add to the existing empirical data suggesting that the 

transformational leadership model is useful when trying to lead change.  

Meanwhile, Poksinska et al. (2013) found that the manager‟s role changed 

radically with the implementation of lean production. The focus in managerial tasks 

changed from managing processes to developing and coaching people. Supporting 
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structures were developed to empower employees and give them more responsibility for 

daily management activities. These supporting structures included visual control, goal 

deployment, short daily meetings, two-way communication flow, and a system of 

continuous improvement. Many leadership behaviors exhibited by lean managers can be 

classified as transformational leadership behaviors. However, the need for 

transformational leadership behaviors was smaller if the supporting management 

structure was strong. 

Although most studies confirmed the relationship between leadership and lean 

manufacturing practice, some studies found opposite results. For example, Marynell 

(2013) studied top executives from 200 organizations who had been participated in an 

utilization of lean production from 2 to 5 years. The results revealed that all 3 aspects of 

leadership including transactional leadership, transformational leadership, and path-goal 

theory were not correlated with better performance lead to on-time delivery, lower and 

rapid inventory turns, and lower defects of critical products/components. This 

corresponds to Langlois (2015), who used an Internet-based survey to obtain responses 

from 86 company leaders within LinkedIn lean groups who have attempted to 

implement lean practices. It was found that there was a weak significant negative 

association between transformational leadership style and lean maturity, r (86) = -0.240; 

p < 0.05. So, the company leaders should be aware that the one-size-fits-all approach to 

leadership style might not always result in positive outcomes when implementing and 

sustaining lean manufacturing practices. Meanwhile, Holm (2010) studied on different 

leadership styles affecting success in implementing lean. The author suggested that 

authentic leadership which is an enlargement of transformational leadership and shared 
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or team leadership is complementary and integral parts of leadership for effective lean 

manufacturing. 

Based on the above concept, the relationship between transformational 

leadership and lean manufacturing practices are ambiguous; so the below hypothesis 

was thus investigated. 

H1: There is a positive relationship between transformational leadership and 

lean manufacturing. 

Considering the relationship between leadership and performance, Ogbonna 

and Harris (2000) studied from 342 UK companies and it was found that participative, 

supportive, and instrumental leadership related to operational performance. Meanwhile, 

Elenkov (2002), investigating Russian companies, found that transformational 

leadership related to operational efficiency by reducing costs and enhancing quality of 

work. In addition, Dionne, Yammarino, Atwater & Spangler (2004) reported that 

transformational leadership consisted of inspiration, focus on employee, freedom to 

work, empowerment, attentiveness, and good coaching. These can motivate employees 

to work with more efficiency and quality. Moreover, Tombaugh (2005) supported that 

leader‟s manner of optimistic view, confidence, empathy, intelligence, trust, respect, 

and good knowledge in their work positively related to operational performance. 

Achanga et al. (2006) studied UK companies and found that one critical factor for lean 

implementation within SMEs is leadership. This complies with Cheerawit et al. (2014), 

who asserted that leadership enhanced firm performance.  

Chi, Yeh and Yu (2008) studied the effects of transformation leadership, 

organizational culture, job satisfaction on the organizational performance in the non-

profit organizations. The results revealed that transformation leadership, organizational 
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culture and job satisfaction had a significant effect on organizational performance. 

Another field experiment conducted with Israeli platoon leaders demonstrated that 

transformational leadership could be developed for positive impact on unit performance 

6 months after the close of training (Dvir, Eden, Avolio & Shamir, 2002). 

Lowe et al. (1996) conducted meta-analyses and confirmed the positive 

relationship between transformational leadership and performance reported in the 

literature. Similarly, Gang, Oh, Courtright and Colbert (2011) conducted meta-analyses 

from 117 independent samples over 113 primary studies, and the study showed that 

transformational leadership was positively related to individual-level follower 

performance across criterion types, with a stronger relationship for contextual 

performance than for task performance across most study settings. In addition, 

transformational leadership was positively related to performance at the team and 

organization levels. 

Zhang, Peterson and Reina (2013) studied 101 subsidiary top management 

teams (TMTs) and showed that subsidiary CEO transformational leadership, which was 

focused evenly on every TMT member, increased team effectiveness and firm 

performance. In addition, Tonvongval (2013) examined the organizational development 

intervention (ODI) impact on transformational leadership development of 42 Branch 

Managers on employee engagement elements: job satisfaction and extra effort and 

organization performance on improvement of sales revenue, staff attrition and customer 

complaints. It suggested that transformational leaders promote higher performance in 

organizational units. Subsequently, Howell and Avolio (1993) found that the level of 

support for innovation climate moderated the relationship between transformational 

leadership and consolidated business unit performance of 78 managers in a Canadian 
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financial institution. Moreover, García-Morales, Matías-Reche and Verdú‐Jover (2011) 

analyzed the influences of transformational leadership on organizational performance 

through the dynamic capabilities of organizational learning and innovation. The results 

revealed that (1) transformational leadership influences organizational performance 

positively through organizational learning and innovation; (2) organizational learning 

influences organizational performance positively, both directly and indirectly through 

organizational innovation; (3) organizational innovation influences organizational 

performance positively.  

Arham (2014) investigated the impact of leadership behaviors on the 

performance of services SMEs in Malaysia from 193 owners and top managers. The 

results showed that there were significant relationships between different leadership 

behaviors and organizational performance of services SMEs, and transformational 

leadership contributed more significantly to the performance of SMEs than transactional 

leadership behavior. Meanwhile, Kheirandish (2014) investigated the relationship 

between transformational leadership and teacher‟s performance improvement. The 

finding results showed that there was a positive relationship between transformational 

leadership and teacher‟s performance improvement. The results also presented that in 

order to improve teacher‟s performance by transformational leadership approach, 

managers should be a role model for teachers, set clear vision for them, help them for 

questioning the existent situation and consider them individually. 

Moving on to the study in Thailand, the number showed that there are many 

papers interested in the relationship between transformational leadership and 

performance. For example, Sookaneknun and Ussahawanitchakit (2012) revealed that, 

out of the four dimensions of transformational leadership, there was only one, the 
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idealized influence, which had an effect on organizational innovation capability. 

However, when all four dimensions were integrated as transformational leadership, it 

had a positive influence on organizational innovation capability. Secondly, 

organizational innovation capability had a positive effect on firm performance. In 

addition, Rattanaborworn et al. (2015) collected data from a survey of 152 instant foods 

and convenience foods businesses in Thailand, which provided the interesting points of 

leadership. The results revealed that transformational leadership in some dimensions 

have a positive influence on transformational leadership‟s consequences. Also, 

organizational innovation and organizational efficiency have a positive influence on 

firm performance. Moreover, Chokchai worarat and Jarinto (2014) relied on the data 

collected from 338 managers in Group awarded TQA/TQC (Thailand Quality 

Award/Thailand Quality Class) and Survival industries group according to the 

classification of the NESDB (Office of the National Economics and Social 

Development Board). The results light out that the transformational leadership is 

positively influenced with organization performance especially finance area. In the 

same line, transformational leadership is found to be not only positively affected by 

organization commitment but also affected by empowerment factor. The finding also 

shows the indirect effect between transformational leadership and organization 

performance via mediating factors.  

Tonvongval (2013) examines the organizational development intervention 

(ODI) impact on transformational leadership development of 42 branch managers on 

employee engagement elements: job satisfaction and extra effort and organization 

performance on improvement of sales revenue, staff attrition and customer complaints. 

The results indicate statistically significant of both employee job satisfaction and extra 
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effort as a result of the intervention. It was also found that there is statistically 

significant improvement of organization performance between pre-and post-OD 

intervention as opposed to the negative findings in the control group. 

Wongyanon, Wijaya, Mardiyono and Soeaidy (2015) conducted survey from 

820 respondents in case of Thai local organization located in Pattaya, Laemchabang, 

and Chonburi province. The authors demonstrated that transformational, transactional 

and laissez-faire leadership styles have a significant and positive influence to the 

organizational performance. The findings revealed individual consideration leadership 

style in transformational exhibited in two locations, while others displayed only one 

location. Those include charisma, inspiration motivation and intellectual stimulation in 

transformational leadership, contingent reward and management by exception-active in 

transactional leadership and laissez-faire leadership style.  

Although, most studies confirmed that there is relationship between 

transformational leadership and performance, some studies revealed the opposite 

results. For example, Chitwood (2010) conducted research from 41 executives working 

for university in America and found that there is no relationship between leadership 

style and operational performance. Regarding the above concept and some vague, this 

study intends to confirm the relationship between transformational leadership and 

sustainability performance by empirical study; so the below hypothesis was thus 

conducted. 

H2: There is a positive relationship between transformational leadership and 

sustainability performance. 

Najem, Dhakal & Bennett (2012) conducted a literature review and verified 

that companies cannot succeed in lean manufacturing unless they have a healthy culture, 
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skilled workers, the buy-in from the top management and a strong leadership. Similarly, 

Roth (2006) suggested that research literature on change management and lean case 

studies showed that without top management buy-in, organizations cannot create a 

system of continuous improvement then cannot sustain change efforts. Meanwhile, 

Dombrowski and Mielke (2014) proposed that lean production systems have become a 

state of the art in manufacturing enterprises. However, there are few companies 

succeeding, and sustaining lean implementation seems to have a different type of 

continuous improvement process. The author further indicated that continuous 

improvement process is linked to a different leadership approach. However, many 

references confirm that a different way of leadership is necessary but few studies gave 

practical advice.  

In prior publications on lean, leadership, and in specific active leadership, has 

been delineated as a capable of lean application (Radnor, 2010; Suarez-Barraza & 

Ramis-Pujol, 2010). In addition, Achanga et al. (2006) investigated essential success 

determinants for implementation of lean production in small and medium enterprises 

(SMEs) and concluded that in order to succeed in lean manufacturing, the organizations 

should harbor strong leadership characteristics proficient of demonstrating outstanding 

project management styles including obvious vision and strategic initiatives, a good 

educational level and the willing to encourage initiatives of productivity improvement. 

Mann (2009) reported that senior managers frequently have an important responsibility 

in acting as role models when implementing lean. Moreover, Spear (2004) emphasizes 

that in a lean system, the leader helps employees in constructing work as a sets of 

investigations to endorse continuous learning. A lean leader thus teaches workers very 

actively and hands-on in searching the correct answer.  
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Suarez-Barraza and Ramis-Pujol (2010) mentioned that leadership enables or 

inhibits of success of lean implementation in almost every scholar and practitioner 

article published in the area. However, there are indications to recommend that some 

efforts of lean implementation disappointed even with commitment of top management. 

The authors further argue that there is no actual attempts developed to determine what 

actively leadership actually is. 

Based on the above concept, there is lack of empirical study on the 

relationship between sustainable leadership and lean manufacturing practices. 

Accordingly, there is ambiguity on what is the suitable leadership style on lean 

manufacturing successful. Therefore, this paper intends to study the sustainable 

leadership; so the below hypothesis was thus examined. 

H3: There is a positive relationship between sustainable leadership and lean 

manufacturing. 

When discussing the perspective to strategic decision making that is supported 

by sustainable leadership, Gurr (2007) comments that it focuses on various competing 

important factors that capable long term improvement. Sustainable leadership takes into 

deliberation a comprehensive scope of complex interconnections among personals, the 

business community, worldwide demands and the natural environment, with the 

essential objective that a company accomplishes well-being by concerning social 

values, obtaining success in long-term based on strategic decision-making value and 

preservation the ecosystem, of which we all form an integral part. Secondly, in strategic 

decision making, sustainable leadership behaves responsibly. Avery and Bergsteiner 

(2011) confirmed that sustainable leadership creates communities, encourages 

cooperation among stakeholders and fosters value in long-term. The relevance of 
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sustainable leadership for chargeable strategic decision making in sustainable 

companies is obvious in the method it directs the sustainable leaders attentions with 

regard to four fields of deliberation when making decisions. It requires that top 

executives adopts a macro view of the company (Avery & Bergsteiner, 2011) due to 

sustainability associates with a variety dimensions of development and performance 

(Casserley & Critchley, 2010): (1) on a individual level: keeping physical health and 

individual psychological; (2) at the business level: keeping a workplace surrounding 

that permits workers to improve manifold knowledge with the goal of accomplishing the 

company‟s purposes, which are linked up with the goals of stakeholders; (3) at the 

social level: socially-responsible handling in the broader community; and (4) on the 

ecological level: preservation and sustainable environmental change. 

Rhineland organizations anticipate not only to sustain and increase their 

economic, social and environmental capital bases but also to actively contribute to 

sustainability in the public boundary, for instance, by collaborating to political discourse 

and focusing to social requirements. More presently, Avery and Bergsteiner (2010) 

suggested the Honeybee leadership concept associating with a humanistic and resilient 

viewpoint to collaborative sustainability that generates on the sustainable Rhineland 

leadership executes that Avery (2005) and others have analyzed. Avery and Bergsteiner 

(2011) reveal an evidence-based view of how 23 leadership practices that interact to 

build Honeybee leadership encourage results that move apart from the triple bottom line 

including environmental sustainability, collaborative social responsibility and financial 

effectiveness.  

Metsämuuronen, Kuosa and Laukkanen (2012) conducted in-depth interview 

from two cases of current future-oriented executions in the educational governance in 
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Finland and concluded that sustainable leadership can be viewed as a long sets of 

various future-oriented decisions and executions, for instance uniforming the system, 

providing extremely desiring education to their people, strategic decisions regarding the 

information society, as well as some other great political decisions regarding education. 

In addition, Hayward (2011) proposed that in the research publication of leadership, 

concentration has been focus on the role of leadership improving in assisting companies 

prevail over the crises, emphasizing on long-term profits more than short-term benefits. 

Kantabutra and Avery (2013) conducted practices from Thailand‟s biggest 

corporation, Siam Cement Group (SCG) and revealed that all six series of executions, 

which absolutely differfrom the widespread business model of maximization short-term 

profitability but corresponding with the 23 sustainable leadership executions, were 

found to use in varying degrees to SCG. A total of 19 applied strongly, with three others 

moderately strong, given that sustainable leadership foundations are related to advocate 

brand and prominence, employee and customer satisfaction, and financial 

successfulness. The authors further suggested that even a publicly-listed organization 

can counteract pressures to correspond to business-as-usual executions and adopt the 

long-term, socially responsible principles of Honeybee sustainable leadership. In brief, 

Honeybee practices demonstrably drive organizations towards excellent business 

operations and superior performance; consequently supporting to the sustainability of an 

organization (Albert, 1992; Avery and Bergsteiner, 2010). 

In the Thai healthcare organization study, evidence was found for compliance 

with 15 of Avery‟s 19 sustainable leadership elements, but to varying degrees. The 

elements were grouped into six core sets of practices: adopting a long-term perspective, 

staff development, organizational culture, innovation, social responsibility, and ethical 
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behavior. One element was found to be not applicable, and no evidence was found for 

conformity with Rhineland principles on the remaining three sustainable practices. The 

paper concludes that Avery‟s 19 Rhineland practices provide a useful framework for 

evaluating the corporate sustainability of this Thai enterprise. The author confirmed that 

healthcare enterprises in Thailand and possibly in other Asian countries that wish to 

sustain their organizational success could adopt Avery‟s 19 sustainable leadership grid 

elements to examine their leadership practices, and adjust them to become more 

sustainable. 

Meanwhile, Kantabutra and Saratun (2013) adopted a multi-data gathering 

means, researchers supplied case study data with participant observations, and reference 

to documentation and information provided by or published about the university. Semi-

structured interviews were conducted with various stakeholders in Thailand‟s oldest 

university. Six main series of executions correspond with 21 sustainable leadership 

practices are indicated: an interest on a long-term viewpoint, employee improvement, a 

vigorous innovation, organizational culture, social and environmental responsibility and 

ethical actions. According to sustainable leadership concepts related to advocate brand 

and prominence, employee and customer satisfaction, and financial effectiveness, the 

sustainable leadership grid offers educational leaders with a productive checklist for this 

objective. The paper contains the first investigation of sustainable leadership in the area 

of higher education. It presents that even a public service business can apply the long-

term, socially responsible concepts of sustainable leadership. 

Although most studies confirmed that sustainable leadership led to 

sustainability performance, some studies revealed the opposite results. For example, 

McCann and Sweet (2012) collected data from leaders in mortgage loan originator 
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organizations. The survey revealed that high levels of both ethical and sustainable 

leadership were yielded. However, correlations between the perceived leadership survey 

and sustainable leadership questionnaire did not prove to be dependent or closely 

correlate. So it is vague to identify that sustainable leadership lead to sustainability 

performance. Moreover, Suriyan kietkaew (2013) proposed that the literature on 

leadership paradigms, organizational performance and corporate sustainability, and key 

mediating variables, particularly shared vision and values, self-leadership, an 

organizational team orientation and consensual decision-making, affecting their 

relationships should be reviewed. In addition, the relevance of sustainable leadership 

principles to enterprises in less developed economies remains to be investigated. This 

study attempts to uncover this unknown. Regarding the above notion, the below 

hypothesis was thus investigated. 

H4: There is a positive relationship between sustainable leadership and 

sustainability performance. 

Considering the relationship between lean manufacturing and performance, 

Ravet (2012) conducted a literature review and concluded that lean manufacturing has 

long been linked to improved operational performance. And there is evidence that these 

process improvement philosophies and their associated tools improve environmental 

performance as well (Curkovic, Melnyk, Hanfield & Calantone, 2000; King & Lenox, 

2001).  

Laohavichien and Wanarat (2013) investigated the relationship between lean 

manufacturing and organizational performance, of which the data were derived from 

119 Thai manufacturing firms. The results show that lean practices have a direct and 

significant impact on organizational and innovation performance. This is in compliance 
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with Ruangchoengchum (2015), who revealed that there is significance in performance 

related to lean manufacturing that affects net profit of SMEs in the manufacturing sector 

in Thailand. Moreover, the interview and survey of Kiatcharoenpol, Laosirihongthong, 

Chaiyawong & Glincha-em (2015) with lean experts experienced in Thai SMEs 

consultant confirmed that lean practices lead to high level of organizational 

performance. 

Pradabwong, Braziotis and Pawar (2012) conduct interview with 10 industrial 

companies practicing lean manufacturing. The results shows that most lean practitioners 

understand the principal of lean manufacturing. There are three different types of 

performance measurement that apply for this 10 companies which cost per unit, total 

sale, and part per million (PPM). The big barrier is the culture change since it requires 

the entire company participation. The companies participating in this study confirmed 

that they were satisfied with the result of lean manufacturing though some companies 

have not completely adopted the lean approach. Furthermore, it is necessary for the top 

management to provide a clear policies as well as plan and direction. If lean 

implementation is to be successful, the communication and human resource department 

are also the main keys. 

Shah and Ward (2003) studied from 1,757 executive and managers in 

manufacturing companies in America and indicated that lean production consisted of 4 

dimensions including just in time (JIT), total preventive maintenance (TPM), total 

quality management (TQM), and human resource management (HRM). The results 

further reported that all 4 dimensions related to operational performance results in unit 

costs reduction, defect/rework improvement, manufacturing costs reduction, cycle time 

reduction, first pass yield improvement, delivery time reduction, and increase of 
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productivity. In addition, Fullerton and Wempe (2009) conducted research from 121 

executives in manufacturing companies in America and revealed that lean 

manufacturing led to the setting up of time reduction, improving quality, reducing 

inventory, reducing cycle time, improving on time delivery, reducing defect rate, 

increasing productivity, and increasing supplier efficiency. Moreover, Rahman, 

Laosirihongthong and Sohal (2010) studied from 187 senior executives working for 

Thai manufacturing firms and indicated that 3 dimensions of lean system, i.e. just in 

time, defect reduction, and flow management, related with operational efficiency, which 

was measured from delivery faster than rivals, costs lower than rivals, overall efficiency 

greater than rivals, and customer satisfaction higher than rivals. 

Hallgren and Olhanger (2009) investigated from 211 organizations in 7 

countries and reveled that lean manufacturing system influenced on all operational 

performances at 0.001 significant level. In addition, Alsmadi, Almani and Jerisat (2012) 

studied from 278 companies, both manufacturing and service industry, and the results 

reported that six dimensions of lean system, i.e. customer involvement, just in time from 

supplier, pull system, continuous flow, statistical process control, and employee 

involvement, associated with operational performance. Moreover, Arawati and Mohd 

(2012) conducted research from 200 managers related with lean application in 

Malaysian manufacturers; the results found that lean production increases firm 

performance, improves product quality, reduces set up time, and reduces delivery lead 

time.  

Hallgren and Olhager (2009) conducted research from 211 companies which 

applied lean system and found that lean production system enhanced operational 

performance, reduced cost, improved productivity, increased flexibility, and led to quick 
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and accuracy response. In addition, Wee and Wu (2009) conducted a case study by 

applying lean manufacturing in Ford Motor Company in Taiwan. The results showed 

that lean manufacturing practices correlated with higher operational efficiency, lower 

cost, better product quality, low set up and cycle time as well as on time delivery and 

increase of customer satisfaction.  

Moori, Pescarmona and Kimura (2013) conducted research from 68 executives 

in Brazil and indicated that there is a positive correlation between lean manufacturing 

and financial effectiveness, resulting in return on asset, return on investment, profit 

before tax and interest, profit from operation, and incremental sale volume. This 

corresponds to Agus and Iteng (2013), who studied 205 executives from Malaysia and 

revealed that there is a positive correlation between lean manufacturing and financial 

effectiveness result in return on sale, and return on investment. 

Although, some studies found that some dimensions of lean manufacturing 

related to firm performance. However, other studies found that there is no relationship 

between lean manufacturing and performance (Kaplan & Norton; 1992; Hibadullah et 

al., 2013). Jayaram et al. (2008) studied in the automotive supplier industry in North 

America and reported that there is no relationship between lean manufacturing practice 

and overall firm performance. Meanwhile, Oslen (2004) studied the relationship 

between lean manufacturing, operational performance, and financial performance from 

48 companies which operated in computer, electronics and electronic parts, 

measurement equipment, and medical equipment industry. The results found that the 

operational performance did not differ significantly when comparing the companies that 

use and do not use lean system. However, the companies that apply lean system have 

higher performance in return on equity than the companies that do not apply lean 
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system. In addition, Fullerton and Wempe (2009) reported that there is a relationship 

between operational performance and financial performance. The results further 

revealed that there is no relationship between lean manufacturing and financial 

performance. Researchers further concluded that there is a connection between lean 

manufacturing and financial effectiveness through operational performance. Regarding 

the above concept, this study intend to confirmed the relationship by empirical study; so 

the below hypotheses were thus conducted. 

H5: There is a positive relationship between lean manufacturing and 

sustainability performance. 

Moving on to the relationship between transformational leadership and 

sustainability performance through lean manufacturing, Cheerawit et al. (2014) 

conducted research from 540 managers in Thailand‟s automotive part industry. The 

results found that there is a relationship between leadership and firm performance 

through lean manufacturing practices. This is corresponding to Masood (2015), who 

conducted survey from five different manufacturing organizations and revealed that for 

successful implementation of lean concept and to enjoy the benefits of lean system, 

deployment of transformational leaders can play a key role for achieving lean status. 

The author further concluded that transformational leaders employed lean 

manufacturing at the shop floor were facing little or no hurdle in implementing lean 

concept and their productivity and profitability was better than where non 

transformational leaders were employed. 

Nordin et al. (2012) stated that lean manufacturing is a proven approach for 

success in manufacturing industry. However, several organizations failed in their 

attempt to implement lean manufacturing system. The transition to lean manufacturing 
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requires radical change which involves a total reshaping of purpose, system and culture 

of the organization. The results reported that leadership and direction, and change agent 

system found to be the most critical factors in managing change to lean manufacturing. 

Furthermore, the smooth transition also requires effective communication, workers‟ 

empowerment and lean review system. Failure in recognizing the required 

organizational change factors to be adapted in lean transition may hinder the long-term 

benefits of the company. 

Achanga et al. (2006) conducted a study on the critical success factors for lean 

implementation within SMEs and found that strong leadership behaviors are vital to 

successfully application the principle of lean practices within the small and medium 

enterprises (SMEs). The three other important factors include the finance capabilities, 

skills and expertise and the organizational culture. Solid leadership behaviors would 

facilitate the integration of all infrastructures within the organization and instill the 

vision and strategy of the organization. 

Bäckström and Ingelsson (2015) conducted a survey at a Swedish municipality 

from 841 co-workers who answered the questionnaire which had been designed and pre-

tested to measure the presence of a number of lean values and lean leadership as well as 

self-reported perceived health. The results show a moderately positive relationship 

between lean values, lean leadership and co-workers‟ perceptions of their health. 

Customer focus presents the highest mean value, the lowest standard deviation and the 

highest correlation with co-worker health, which is interesting as the investigated 

organization is a municipality. 

Pradabwong et al. (2012) conducted interview with 10 industrial companies 

practicing lean manufacturing. There are three different types of performance 
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measurement that apply for this 10 companies which are cost per unit, total sale, and 

part per million (PPM). The companies participated in this study confirmed that they 

were satisfied with the result of lean manufacturing though some companies have not 

completely adopted the lean approach. Furthermore, it is necessary for the top 

management to provide a clear policies as well as plan and direction. If lean 

implementation is to be successful, the communication and human resource department 

are also the main keys. Since the mediate effect of lean manufacturing practices on the 

relationship between transformational leadership and sustainability performance is a 

new paradigm, this paper intends to investigate to increase knowledge in academic area.   

Regarding the above notion, the below hypothesis was thus examined. 

H6: There is a relationship between transformational leadership and 

sustainability performance through lean manufacturing. 

Considering the recent study, there are some studies interested in the 

relationship between sustainable leadership and sustainability performance; however, 

only few papers investigate in term of empirical study. Although there are many papers 

paying attention to leadership and lean practices, there is ambiguity on what is the 

suitable leadership style on lean manufacturing successful as a result of the lack of 

empirical study on the relationship between sustainable leadership and sustainability 

through lean manufacturing practices. According to my knowledge, it is the first time 

that the effect of lean manufacturing on the relationship between sustainable leadership 

and sustainability performance was explained. This is the incremental contribution to 

academic research; so the below hypothesis was thus investigated. 

H7: There is a relationship between sustainable leadership and sustainability 

performance through lean manufacturing. 
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Shah and Ward (2003) examined the influenced of type of industry on the 

results of lean practices and found that the result from continuous process is different 

from the job shop or intermediate process. Thus, the authors further suggested that lean 

manufacturing can apply in any industry. Companies operated in continuous process 

tend to apply three dimensions including just in time (JIT), total quality management 

(TQM), and human resource management (HRM). On the other hand, companies 

operated in job shop or intermediate process tend to apply in total preventive/productive 

maintenance (TPM), total quality management (TQM), and human resource 

management (HRM). 

Rahman et al. (2010) examined the influenced of Thai companies, 

multinational companies, and join venture companies on the lean manufacturing results. 

Thai companies tend to apply just in time and continuous flow management dimension. 

Multinational companies tend to apply just in time and waste elimination dimension. 

Venture companies tend to apply just in time dimension. The authors concluded that all 

companies tend to apply just in time dimension, and further proposed that lean 

manufacturing related to operational performance.  

Womack et al. (1990) proposed that lean manufacturing was started in Toyota 

Motor Company in Japan. Ford manufacturing system focuses on mass production and 

high level of inventory whereas lean manufacturing system focuses on small quantities 

production, just in time, and zero level of inventory. Lean manufacturing get better 

results both financial and operational performance than Ford manufacturing system. 

Thus, most automotive and auto part companies interested in and changed from Ford 

system to lean practices. Present, lean manufacturing was applied in several industries 

(Womack et al., 1990). 
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 Based on above concept, almost researches studied in one industry whereas 

few researches studied on effect of industry type on lean manufacturing as well 

outcomes of lean practices such as financial and operational performance. Thus, this 

paper intends to investigate to increase knowledge in academic area.   

 H8: There is a moderate effect of type of industry on the relationships among 

transformational leadership, lean manufacturing, and sustainability performance. 

 H9: There is a moderate effect of length of lean adoption on the relationships 

among transformational leadership, lean manufacturing, and sustainability performance. 

 Agus and Iteng (2013), who studied 205 executives from Malaysia and 

revealed that there is a positive correlation between lean manufacturing and financial 

effectiveness result in return on sale, and return on investment. The authors further 

reported that there is correlation between length of lean implementation and 

organizational performance. In addition, the authors revealed that the relationship 

between technology and organizational performance, and the relationship between 

innovation and organizational performance are stronger for longer time in lean 

implementation. On the other hand, there is not different relationship between just in 

time and organizational performance across length of lean adoption. Based on literature 

review, almost studies focused on the relationship between lean practices and financial 

and operational performance whereas neglected on the influenced of lean 

implementation on lean outcomes. Thus, this paper intends to investigate to increase 

knowledge in academic area.   

 H10: There is a moderate effect of type of industry on the relationships among 

sustainable leadership, lean manufacturing, and sustainability performance. 
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 H11: There is a moderate effect of length of lean adoption on the relationships 

among sustainable leadership, lean manufacturing, and sustainability performance. 

  
 

3.3 Instrument   

The design of this study was a mixed methodology. The quantitative approach 

was done by using questionnaires consisting of five sections. The first section consists 

of demographic information of the companies such as type of industry, age of company, 

size of plant, union representation, and duration of lean production application, 

combination with the information of the respondents such as working position, 

experience, and educational level. 

Muenjohn and Armstrong (2008) assessed the MLQ validity conducted from 

138 respondents and summarized that the MLQ Form 5X model was an appropriate 

questionnaire to evaluate transformational leadership. Thus in the second part, 

transformational leadership styles were evaluated applying the MLQ Form 5X (Bass & 

Avolio, 1997) self-rater version survey. The questionnaire was purchased from Mind 

Garden, Inc. The MLQ Form 5X is designed to measure leadership with 45 items within 

nine leadership aspects. There are five aspects are indicated with transformational 

leadership (idealized influence, attributed and behavior, inspirational motivation, 

individual consideration, and intellectual stimulation). The remained four aspects 

indicated by transactional leadership (contingent reward, management-by-exception 

(active), management-by-exception (passive), and non-leadership (Laissez-faire)). 

Reliabilities for the total items and for each leadership factor scale ranged from 0.74 to 

0.94. All of the scales' reliabilities were generally high, exceeding standard cut-offs for 

internal consistency recommended in the literature. This study uses 20 items from 
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transformational aspect. A Likert scale is applied to measure each aspect to measure the 

leadership styles and discover the relationships, ranging from 0 = not at all to 4 = 

frequently, if not always. 

In the third part, sustainable leadership is taken from 23 items of Avery and 

Bergsteiner‟s (2011) sustainable leadership questionnaire (SLQ) with 5-point Likert 

scale, whereby 1 is no extent and 5 is great extent. The instrument was grounded on 

established scales and tested to endorse robustness applying Cronbach‟s alphas. The 

reliability tested showed that most questions in the SLQ survey higher than the 

minimum cut-offs of 0.70 level of reliability, as suggested by Nunnally and Bernstein 

(1994). 

In the fourth part, lean manufacturing system is taken from 48 items of Shah 

and Ward (2007) with a 5-point Likert scale whereby 1 is no implementation and 5 is 

complete implementation. There are ten dimensions consisting of supplier feedback, just 

in time delivery by suppliers, supplier development, customer involvement, pull system, 

continuous flow, set up time reduction, total productive/preventive maintenance, 

statistical process control, and employee involvement. Cronbach‟s alpha for each of the 

factors ranged between 0.730 and 0.860, indicating internal consistency.  

For the final part, sustainability performance separated to three main 

categories including economic and financial, operational, and environmental and social 

performance. The first aspect was economic and financial performance taken from 4 

items which developed from Griffith and McDaniel (2006), Wiklund and Shepherd 

(2005), and Hung, Lien, Fang and McLean (2010). The questionnaires assessed the 

Economic and financial performance has changed in the past 3 years with 5 point Likert 

scale whereby, 1 is less than 0%, 2 is equal 0%, 3 is increased 1-10%, 4 is increased 11-
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20%, and 5 is increased higher than 21%. The second aspect was operational 

performance taken from 5 items developed from the Global Reporting Initiative (GRI) 

(2014) index. The instrument assessed the level of the company‟s operational 

performance compare to the competitors in 5 point Likert scale whereby, (1) is the 

worst in industry and (5) is the best in the industry. The third aspect was environmental 

and social performance taken from 8 items developed from the Global Reporting 

Initiative (GRI) (2014) index with 5 point Likert scale which 1 is no extent, 2 is little 

extent, 3 is some extent, 4 is extensive extent, and 5 is great extent. 

The qualitative data were collect by three methods from 40 participants. First, 

the data were collected by participant observation, whereby the researcher joined and 

worked as employees at company A and company B for 15 days from September to 

October 2016 which supported program that cooperation between faculty and private 

company. Second, the data were collected by non-participant observation in which the 

researcher walked, asked employees, and toured around the production line from 8 

companies. Third, the data were collected from 30 participants by in-depth interviewed 

using semi-structure questions composed of four parts. First, demographic information 

of the companies such as type of industry, age of company, size of plant, number of 

employees, and union representation. In addition, this part includes the location, date, 

and time of the interview. The second part is the current situation of lean 

implementation. The third part is the current situation of leadership, relationship among 

leader and all company‟s members, solving problem, team, culture, and innovation. The 

last part is the organizational success due to apply lean practice and the overview and 

recommendations for manufacturing industry in Thailand.  
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3.4 Population and Sample 

The GDP structure of the country in 2015 as categorized by major economic 

activity shows that the service sector made the most significant contribution to the 

economic system at 40.0% of the total GDP. As concerns the GDP structure of SMEs in 

2015, the service sector was still the most important economic activity, followed by 

trade and maintenance, and the manufacturing sector, accounting for 41.4%, 29.4% and 

22.1% respectively. GDP of manufacturing sector for 2015 categorized by size of 

enterprise this number, the GDP value of SMEs accounted for 1,225,919 million baht or 

33.7% (Office of SMEs Promotion, 2016). 

The manufacturing industry is essential to Thailand‟s economic. The main part 

of manufacturing industry consisted of automotive and automotive part, electric and 

electronics, chemical, petroleum and petrochemical, iron, plastic, textile and garment 

shoes and leather, tire and rubber, food and beverage, paper and publication, wood and 

furniture, and cement industry (Office of the national economic and social development 

board, 2015).  

Considering the above notion, therefore, the population consisted of managers 

and executives of small and medium enterprises operating in Thai manufacturing 

industry, which have been involved in lean initiatives. Bentler and Chou (1987) 

recommended that under theory of normal distribution, the proportion of sample size to 

amount of free parameters should be at least 5:1 to achieve trust worthy parameter 

estimates and in order to obtain reasonable significances tests although a proportion of 

10:1 would be preferred (Bentler & Chou, 1987; Salkind, 2010; Kline, 2015). 

Meanwhile, correspond with Hoelter‟s (1983) criterion, Byrne (2001) summarized that 
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the critical number should be greater than 200 (Garver & Mentzer, 1999; Hoelter, 

1983).   

The amount of free parameters (unlabeled) equals a sum of number of 

regression weights, covariances, variances, means, and intercepts, which are estimated 

from the data. Thus, the amount of free parameters for this study equals 52. 

Accordingly, the proportion of sample size to amount of free parameters preferred at 

10:1; and the lowest sample size for this study is 520. This study respected both quantity 

of respondents, more than 520, and Hoelter‟s critical number, exceeding 200. 

Table 3.1 Parameter summary 

 Weights Covariances Variances Means Intercepts Total 

Fixed 31 0 0 0 0 31 

Labeled 0 0 0 0 0 0 

Unlabeled 25 0 27 0 0 52 

Total 56 0 27 0 0 83 

 

3.5 Reliability Analysis 

All of questionnaires applied in the study contain 5-point Likert scales. The 

reliability is measured by the coefficient alpha (Cronbach, 1951). The Cronbach‟s alpha 

mentions to the confines to which the questions in a survey assess the homogeneous 

construct (Ho, 2006). The Cronbach‟s alpha greater than 0.70 is widely conceded 

(Carman, 1990; Nunnally& Bernstein, 1994). So, the value that is greater than 0.70 is 

conceded for this study. The Cronbach‟s alpha values of coefficients of the 

questionnaire are shown in the next chapter. 
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Table 3.2 The minimum criterion of reliability and validity analysis 

Analysis detail Threshold/Minimum criterion 

Reliability Analysis  

   - Cronbach’s alpha - is above 0.70 (Nunnally & Bernstein, 1994; Kline, 2000; 

George & Mallery, 2003; DeVellis, 2012) 

   - Composite reliability - is above 0.70 (Nunnally & Bernstein, 1994; Kif le, Mbarika, & 

Tan, 2007; Rodriguez, Perez, & Gutierrez, 2007; Kim & 

Malhotra, 2005)  

Validity Analysis  

   - IOC - w as tested by minimum three raters,  all items of 

questionnaire that the IOC score was less than 0.5 w ere 

eliminated (Rovinelli & Hambleton, 1977; Hambleton, 1980; 

Thaveerat, 1997) 

   - p-value - p-value associated with each loading should be signif icant 

(Nunnally & Bernstein, 1994; Aw ang, 2012) 

   - Factor loading - is above 0.6 (Nunnally & Bernstein, 1994) 

- is above 0.5 for a new ly developed items and is above 0.6 

for an established items (Awang, 2012)   

   - Average variance 

extracted (AVE) 

- is above 0.5 (Pavlou & Gefen, 2004; Rodriguez et al., 2007; 

Wang & Wang, 2012) 

- is above 0.4 is acceptable (Diamantopoulos & Siguaw , 

2000) 

   - Discriminant validity 

(DV) 

- AVE for each construct is greater than its shared variance 

w ith any other construct (Kim & Malhotra, 2005; Bhattacherjee 

& Sanford, 2006) 

or 

- factor loadings of each item must be greater than the cross 

loadings of items of other constructs (Pavlou & Gefen 2004; 

Bhattacherjee & Sanford, 2006) 

 

3.6 Validity Analysis 

Validity mentions to the confines to which the survey precisely evaluates or 

measures the particular notion that the researcher is determined to assess (Cooper & 

Schindler, 2003). There are several diverse sorts of validity; yet, this study measures 

only two sorts of validity, i.e. content validity and constructs validity. 

3.6.1 Content validity 

Content validity refers to the level to the survey that completely 

measures or assesses the construct of interest (Cooper & Schindler, 2003). The content 

validity in this study was measured by applying the index of item-objective congruence 
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(IOC) (Rovinelli&Hambleton, 1977). The IOC was measured by four expert assessors 

in human resource field. The assessors would review all of the questions to explain and 

understand and after that demonstrate recommendations for each question by providing 

the question a rating of 1 (for obviously assessing), -1 (for obviously not assessing), or 0 

(for level to which its assessment of the content area is ambiguous). The score of the 

index of item-objective congruence (IOC) for each question was computed by total 

rating score divided by total number of assessors. All the questions with IOC score 

lower than 0.5 were removed from the final questionnaire. The content validity value is 

shown in the next chapter. 

3.6.2 Construct validity 

Construct validity refers to the level to which a survey assesses the 

aspect or theoretical construct that is endeavored to assess (Cooper & Schindler, 2003). 

The construct validity for this study was measured by applying confirm factor analysis 

(CFA) consisting of p-value, factor loading, and average variance extracted (AVE), and 

discriminant validity. First, Nunnally and Bernstein (1994) suggested that p-value 

related to each loading should be significant. Second, Nunnally and Bernstein, (1994) 

proposed that factor loading should be greater than 0.6.  Third, Fornell and Larcker 

(1981) suggested that AVE should be greater than 0.5. Lastly, Fornell and Larcker 

(1981) proposed that if the AVE for each construct is greater than its shared variance 

(squared correlation) with any other construct, discriminant validity is supported.  The 

value of construct validity is shown in the next chapter. 

CR = composite reliability  

        = (Σ of standardized loading)2/[(Σ of standardized loading)2 + Σ of εj] 

AVE  = Σ of (standardized loading)2/[(Σ of (standardized loading)2) + Σ of εj] 

DV   = discriminant validity = AVE/(corr.)2 >1;  

(corr.)
2
 = highest (correlation)2 between factors of interest and remaining factors.  

Source: Berthon, Ewing & Hah (2005, p. 164). 
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3.7 Data Collection 

3.7.1 Questionnaire translation 

The questionnaire of the study was expanded from the existing 

investigations and previous questionnaires with high values of both validity and 

reliability. Nevertheless, the mother language and official language of Thailand is Thai, 

which is dissimilar from the primitive questionnaire; so the questionnaire needed to be 

interpreted into Thai language. To keep away from the difference of ethnic result and 

assure that interpreted edition still keeps the reliabilities and validities of the primitive 

questionnaires, the study employed the Brislin‟s (1970) interpretation model which is 

composed of the three processes.  

The first process is a forward interpretation in which the primitive 

edition in English language was interpreted into Thai edition. Next, the Thai edition was 

commented by a monolingual commentator who could speak only Thai language to 

modify elusive or vague phraseologies. The questionnaire was commented again by two 

officers who were slightly liaised in English. The final process was a backward 

interpretation in which the Thai edition was interpreted into English edition by 

somebody who could liaise with both English and Thai languages and comprehended 

the questionnaire enough. The questionnaire was backward interpreted by three 

professional who worked for supply chain management, logistics, and industrial 

management area. After an interpretation process, the interpreted edition was 

commented and measured for the content validity by three professional who worked for 

supply chain management, logistics, and industrial management area. Lastly, the 

complete interpreted questionnaire was measured in the pilot study. 
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3.7.2 Pilot study 

A pilot study refers to a pre-study that is a minor testing developed to 

measure and to collect data earlier to a main study in order to make better quality and 

efficiency of the latter study. The pilot study could disclose imperfections of an 

intended testing design or experiment design, and these could be discussed before time 

while questionnaires are spent on main scale studies. The objectives of the pilot test for 

this study are to create and measure sufficiency of research questionnaires, to evaluate 

the possibility of a study or a survey, to predict variability in results to assist assigning 

sample size, and to measure whether the research proposed theoretical model is possible 

and achievable. The pilot study was conducted by using the paper-questionnaires which 

were sent to 40 respondents out of the total sample size. 

3.7.3 Main study for quantitative approach 

The large scale study was performed by three techniques. The first 

technique is formal, in which the president, managing director, general manager, and 

factory manager of the firms were communicated accompanied with the letters 

authorized by the Rajamangala University of Technology Thanyaburi (RMUTT) to 

explain the objective, the significance, and the advantages of the study. Authorizations 

to distribute the paper or online questionnaire to their employees who worked for 

managers and above were certainly asked. The second technique is formal, in which the 

operators who manage the seminar topic concerning manufacturing industry were 

communicated accompanied with the letters authorized by the Rajamangala University 

of Technology Thanyaburi (RMUTT) to explain the objective, the significance, and the 

advantages of the study. Authorizations to distribute the paper questionnaire to their 

participants in this seminar who worked for manager position and above were certainly 



111 
 

asked. The last technique is formal, in which the dean of business administration faculty 

and engineering faculty of both government and private university were communicated 

accompanied with the letters authorized by the Rajamangala University of Technology 

Thanyaburi (RMUTT) to explain the objective, the significance, and the advantages of 

the study.  Authorizations to distribute the paper questionnaire to their graduate student 

studying in business administration major and engineering major while working for 

manager position and above were certainly asked. After the respondents gave back the 

questionnaires, the outcomes were analyzed by using confirm factor analysis (CFA) and 

structure equation model (SEM). 

3.7.4   Main study for qualitative approach 

The qualitative data were collect by three methods from 40 

participants. First, the data were collected by participant observation, whereby the 

researcher joined and worked as employees at company A and company B for 15 days 

from September to October 2016 which supported program that cooperation between 

faculty and private company. Second, the data were collected by non-participant 

observation in which the researcher walked, asked employees, and toured around the 

production line from 8 companies. Third, the data were collected from 30 participants 

by in-depth interviewed using semi-structure questions. The study used a snowball 

sampling method to collect more participants. After observing and interviewing the 

initial participants, the researcher requested for assistance from the initial participants to 

assist explore participant with an identical attribute of attentiveness.  
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3.8 Data Analysis 

The outcomes from a sampling group were then diagnosed for the descriptive 

statistics, the factor analysis, and the structural equation model by using statistical 

software programs. On the other hand, content analysis was analyzed in terms of 

qualitative information. 

3.8.1 Descriptive statistics 

Descriptive statistics associates with the principles of quantitatively 

explaining the major characteristics of data collection aiming to conclude a data set of 

population; for instance, mean, mode, median, variance, and standard deviation. 

Considering employee level, these data include the working position, the ratio of each 

sex, age, education, and working position. Regarding the organizational level, the 

descriptive information comprises of type of industry, age of company, size of 

company, and length of lean implementation. 

3.8.2 Factor analysis 

Spicer (2005, p.181) proposed that the purpose of factor analysis was 

to discover whether it is feasible to remove the set of assessed variables to a minor set 

of underlying factors. In short, the factor analysis is the investigation of 

interrelationships among the variables in an attempt to discover a novel of variable sets. 

There are two categories of factor analysis, i.e. exploratory factor analysis (EFA) and 

confirmatory factor analysis (CFA). Exploratory factor analysis is employed when the 

amount of factors, suitable to clarify the interrelationships among a set of questions, is 

unpredictable whereas confirmatory factor analysis is applied when the investigators 

have some understanding about the quantity of factors suitable to clarify the 

interrelationships among a set of questions.   
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As to the review of the literatures, the researcher has some 

comprehension about the amount of factors which are suitable to clarify the 

interrelationships among a set of questions. Therefore, in this study, confirmatory factor 

analysis (CFA) was applied to assert the structure of factors by both validity and 

reliability analysis. This study is proposed to explain overall information, and the first 

order factor analysis was applied to examine the structure of factors of transformational 

leadership, sustainable leadership, lean manufacturing, and sustainability performance. 

3.8.3 Structure equation model (SEM) 

Structure equation model (SEM) was defined by Wright in 1921 as a 

statistical technique for examining and anticipating causal relations applying an 

amalgamation of statistical data and qualitative causal suppositions (Wright, 1921). 

Moreover, Byrne (2010) explained that structure equation model (SEM) is a statistical 

methodology that takes a confirmatory approach, for example, hypothesis investigating 

to the diagnosis of a structural theory underpinning on some phenomena. This study is 

aimed to find out the suitable research or theoretical framework associated with seven 

indices presented in table 3.3. 

3.8.4 Content analysis 

 Content analysis was done by means of content analysis by 3 

professionals working for industrial management and industrial engineer in order to 

analyze the current situation, the problems, and to suggest solutions and guidance for 

organizational success related to lean implementation. 
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Table 3.3 The minimum criterion of model fit indices 

Model f it index Acceptable threshold levels Comments 

χ2 or CMIN - should not be signif icant at a 0.05 threshold (p>0.05) 
(Awang, 2012) 
- should not be signif icant above 0.05 and 1.00 threshold to 

judge good fit (0.05<p≤1.00) and betw een 0.01 and 0.05 
threshold to judge acceptable f it (0.01≤p≤0.05) (Schermelleh-
Engel & Moosbrugger, 2003) 

- adjusts for sample size (Hair, 
Anderson, Tatham & Black 2010; 
Hooper, Coughlan & Mullen, 2008) 

- sensitive to sample size (Byrne, 
2001; Schermelleh-Engel & 
Moosbrugger, 2003) 
- sensitive to sample size > 200 

(Wheaton, Muthen, Alw in & 
Summers, 1997) 

χ2/df or CMIN/df - should be betw een 2 and 3 to judge acceptable f it and  
betw een 0 and 2 to judge acceptable f it (Schermelleh-Engel 

& Moosbrugger, 2003) 
- should be less than 5.0 to judge the reasonable f it (Marsh & 
Hocevar, 1985; Bentler, 1989; Aw ang, 2012) 

- the χ2 value w ill be greater w hen 
the number observed variables 

increases (Hair et al., 2010) thus 
has recommended using ratio high 
as 5 indicate a reasonable f it 

(Marsh & Hocevar, 1985; Aw ang, 
2012) 

NFI - should be greater than 0.95 to judge the good fit 
(Schermelleh-Engel & Moosbrugger, 2003; Hooper et al., 

2008) and betw een 0.90 and 0.95 to judge acceptable f it 
(Schermelleh-Engel & Moosbrugger, 2003) 
- should be greater than 0.90 to judge satisfactory f it (Awang, 
2012) 

- should be betw een 0.80 and 0.90 to judge acceptable f it 
(Forza & Filippini,1998) 

 

CFI  - should be greater than 0.97 to judge the good fit and 
betw een 0.95 and 0.97 to judge acceptable f it (Schermelleh-

Engel & Moosbrugger, 2003) 
- should be greater than 0.95 to judge good fit (Hooper et al., 
2008) 
- should be greater than 0.90 to judge satisfactory f it (Awang, 

2012) 
- should be betw een 0.80 and 0.90 to judge acceptable f it 
(Forza & Filippini,1998) 

 

TLI - Should be greater than 0.95 to judge good fit (Hooper et al., 

2008) 
- Should be greater than 0.90 to judge satisfactory f it (Awang, 
2012) 

 

AGFI - should be greater than 0.90 to judge the good fit and 

betw een 0.85 and 0.90 to judge acceptable f it (Schermelleh-
Engel & Moosbrugger, 2003) 
- should be greater than 0.95 to judge good fit (Hooper et al., 
2008) 

- should be greater than 0.90 to judge satisfactory f it (Hair et 
al., 2010; Aw ang, 2012) 
- should be betw een 0.80 and 0.90 to judge acceptable f it 

(Forza & Filippini,1998) 

 

PGFI - Should be greater than 0.5 to judge acceptable f it (Hair et 
al., 2010) 

 

RMSEA - should be less than 0.05 to judge good fit and betw een 0.05 

and 0.08 to judge reasonable f it (Schermelleh-Engel & 
Moosbrugger, 2003) 
- should be less than 0.07 to judge acceptable f it (Steiger, 
2007) 

- should be less than 0.08 to judge acceptable f it (Aw ang, 
2012) 

 

AIC - smaller than AIC for comparison model (Schermelleh-Engel 
& Moosbrugger, 2003) 

 

CAIC - smaller than CAIC for comparison model (Schermelleh-
Engel & Moosbrugger, 2003) 

 

ECVI - smaller than ECVI for comparison model (Schermelleh-

Engel & Moosbrugger, 2003) 

 

 

In the present study, the associations among variables were measured 

by t-test associated with critical ratios (C.R.) and p-value. As to Garson (2005), random 
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sample variables with standard normal distributions, estimates with critical ratios (C.R.) 

greater than 1.96 are significant at the 0.05 level. So, each endogenous variable‟s CR 

value evaluated with those more than 1.96 is supported with statistical significance. 

Meanwhile,  p-value lower than 0.05 was significant at 0.05 level (*p-value < 0.05), p-

value lower than 0.01 was significant at 0.01 level (**p-value< 0.01), and p-value lower 

than 0.001 was significant at 0.001 level (***p-value< 0.001) (Arbuckle, 2011). 

 

3.9  Timetable 

This study was expected to take eighteen months, from May 2016 to October 

2017.  The first procedure is to clarify research question and review literature, from 

May 2016 to June 2016.  The second procedure is to gather and analyze data, from July 

2016 to March 2017.  The next procedure is to analyze the data, from April 2017 to 

June 2017. The latter procedure is to elucidate and provide conclusion, from July 2017 

to August 2017. The last procedure is to complete the report, from September 2017 to 

October 2017. 

 

3.10 Chapter Summary 

Chapter three describes the design of research methodology consisting of the 

theoretical model/framework, research hypotheses, the instrument, population and 

sample, pilot study, reliability analysis, validity analysis, data collection, data analysis, 

and timetable. Next, chapter four will illustrate the findings of this study. 
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CHAPTER 4 

RESEARCH RESULTS 

 

Chapter four starts with data arrangement, followed by pilot test, purification 

and reliability analysis, construct evaluation and validity analysis, structure equation 

model of proposed theoretical model, hypotheses examining and findings, and 

qualitative results. The chapter summarizes the interrelated areas together with an 

overview of the later chapter. 

 

4.1 Data Arrangement 

4.1.1 Normal distribution of sample 

Before proceeding with any statistical analysis, the normal 

distribution principle of gathered responses should be examined.  Normal distribution 

was measured by two indices, i.e., value of skewness and kurtosis.  In order to 

adjudicate the normal distribution, Stuart and Ord (1994) suggested that the skewness 

scales should be ranging from -3 to +3.  Likewise, Decarlo (1997) suggested that the 

kurtosis scales should be ranging from -3 to +3 to adjudicate the normal distribution.  In 

the meantime, data were gathered from 598 respondents, a large sample to suppose that 

they under the normal distribution principle.  The findings presented that the skewness 

scales were between -0.902 and 0.2.554 while the kurtosis scales were between -1.210 

and 0.075 (shown in appendix C.1).  Therefore, it could be summarized that the normal 

distribution principle of sample group in this study was accepted. 
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4.1.2 The rate of response 

The sample group for the study was derived from existing workers 

who worked for top executives and middle management managers of small and medium 

companies operating in Thai manufacturing industry, which was designed to be at the 

lowest level of 520 respondents. The sample size of 40 was designed for the pilot test.  

Veritable sample size was a total of 598 respondents; there were 40 pilot test 

respondents and 598 respondents in the main study.   

From the total 1740 questionnaires, there were 598 questionnaires 

coming back to the researcher; so the response ratio was 34.4 percent.  The respondents 

were from manufacturing companies. 

4.1.3 Respondents‟ profile 

In order to gather demographic information, the questionnaires were 

dispensed to the targeted respondents. The details of the acquired information are 

presented in table 4.1. 

Table 4.1 Demographic of respondents 

 Characteristics  Frequency Percent 

Response rate 598 34.4 

Gender    

Male 336 56.2% 

Female 262 43.8% 

Age   

Below 30 165 27.6 

30-35 129 21.6 

36-40 116 19.4 

Above 40 188 31.4 
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Table 4.1 Demographic of respondents (Cont.) 

Characteristics Frequency Percent 

Working position   

Managing director 71 11.9 

General/Factory/Production manager 232 38.8 

Financial/Quality control manager 105 17.5 

Senior engineer/Senior supervisor 190 31.8 

Education level   

Below bachelor 68 11.4 

Bachelor‟s degree 452 75.6 

Master‟s degree and above 78 13.0 

Industry   

Chemical 21 3.5 

Petroleum 13 2.2 

Electronics/Electrics 62 10.4 

Steel and metal 43 7.2 

Automotive/Part 216 36.1 

Plastic 57 9.5 

Shoes/Leather 4 0.7 

Food/Beverage 73 12.2 

Garments/Textile 22 3.7 

Wood/Home Furniture/Office Furniture 1 0.2 

Rubber/Tire 7 1.2 

Paper/Publishing/Stationery 13 2.2 

Pharmaceutical/Medical product 11 1.8 

Cement and construction 23 3.8 

Other  32 5.4 

Type of Industry   

Automotive industry 216 36.1 

Non-automotive industry 382 63.9 
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Table 4.1 Demographic of respondents (Cont.) 

Characteristics Frequency Percent 

Age of Company   

Less than 5 years (Late entrance) 144 24.0 

6-15 years (Medium entrance) 178 29.8 

Above 15 years (Early entrance) 276 46.2 

Type of Process   

Job shop/Intermitted process 216 36.1 

Mass/Continuous process 382 63.9 

Union   

Yes 155 25.9 

No  443 74.1 

Length of Lean Implementation   

Less than 5 years  535 89.5 

Above 5 years 63 10.5 

 

Table 4.2 Characteristics of the majority of respondents 

Characteristics Percent 

Response rate 34.4% 

Male 56.2% 

Above 40 years old 31.4% 

General/Factory/Production manager 38.8% 

Bachelor‟s degree 75.6% 

Non-automotive  industry 63.9% 

Company age above 15 years 46.2% 

Company work without union 74.1% 

Length of lean implementation less than 5 years 89.5% 

 

Data were collected from current top executives and middle management 

managers of small and medium companies operating in Thai manufacturing industry 

both automotive and non-automotive industry using simple random sampling and 
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snowball sampling. The data gathering was conducted from July 2016 to March 2017, 

and the attributes of the larger number of respondents were concluded as follows. The 

larger part of the respondents were male, accounting for 56.2 percent, with the age 

above 40 years old accounting for 31.4 percent, and working for 

general/factory/production manager accounting for 38.8 percent. The educational level 

was mostly Bachelor‟s degree which accounted for 75.6 percent. In addition, the 

respondents working in non-automotive industry accounted for 63.9 percent, age of 

company above 15 years for 46.2 percent, and working in company without union for 

74.1 percent. In addition, the length of lean implementation less than 5 years accounted 

for 89.5 percent. 

Regarding the qualitative perspective, information was carried out by in-depth 

interview with 40 top executives and middle management managers (20 participants 

from automotive/part industry and 20 participants from non-automotive industry). 

 

4.2 Pilot Study 

After the pilot study was examined, some questions were a little modified to 

make clear comprehension. The Cronbach‟s alpha scale for all factors including 

transformational leadership, sustainable leadership, lean manufacturing, and 

sustainability performance is above than 0.7; thus, it was confirmed that the instruments 

were reliable to test the relationship. In addition, the pilot study was applied to evaluate 

the possibility of a study. The findings reported that all values of factor loading are 

greater than 0.6, which signifies that construct validity of all instruments is confirmed.  

Furthermore, all p-values related to each loading are significant. Therefore, it could be 

summarized that the study is of possibility. 
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4.3 Main Study 

The findings from the pilot study show that all instruments have both validity 

and reliability, and the main study of the proposed theoretical model is achievable and 

practicable. Therefore, the main study was operated. 

 

4.4 Purification and Reliability Analysis 

Based on research methodology, the Cronbach‟s alpha which is greater than 

0.70 is admitted for the study. The findings of each scale reliability analysis are 

illustrated as follows. 

4.4.1 Transformational leadership scale 

The last survey comprises 20 questions, of which the scale of the 

Cronbach‟s alpha is 0.927. Therefore, it could be summarized that the MLQ Form 5X 

survey is reliable for the assessment of transformational leadership. 

4.4.2 Sustainable leadership scale 

The final survey comprises 23 questions, of which the scale of the 

Cronbach‟s alpha is 0.962. Therefore, it could be summarized that the sustainable 

leadership survey of the study is reliable for the assessment of sustainable leadership. 

4.4.3 Lean manufacturing scale 

The final survey comprises 48 questions, of which the scale of the 

Cronbach‟s alpha is 0.960. Therefore, it could be summarized that the lean 

manufacturing survey of the study is reliable for the assessment of lean manufacturing. 

4.4.4 Sustainability performance scale 

The final survey comprises seventeen questions, of which the scale 

of the Cronbach‟s alpha is 0.828. Therefore, it could be summarized that the 
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sustainability performance survey of the study is reliable for the assessment of 

sustainability performance. 

Table 4.3 Reliability assessment results 

Factors Cronbach‟s alpha 

Transformational leadership 0.927 

- Idealized influence (Attributed) 0.619 

- Idealized influence (Behavior) 0.746 

- Inspiration motivation 0.815 

- Intellectual stimulation 0.774 

- Individual consideration 0.707 

Sustainable leadership 0.962 

- Foundation practices 0.942 

- Higher-level practices 0.893 

- Key performance drivers 0.849 

Sustainability performance 0.828 

- Economic performance 0.697 

- Operational performance 0.851 

- Environmental and social performance 0.899 

Lean manufacturing 0.960 

- Supplier feedback 0.841 

- Just in time delivery by suppliers 0.636 

- Supplier development 0.824 

- Customer involvement 0.864 

- Pull system 0.863 

- Continuous flow 0.894 

- Setup time reduction 0.818 

- Statistical process control 0.904 

- Total productive/preventive maintenance 0.920 

- Employee involvement 0.923 

 

 



123 
 

4.5 Construct Evaluation and Validity Analysis  

4.5.1 Validity analysis of transformational leadership 

4.5.1.1 Content validity 

The outcomes show that the score of IOC of all 20 items are 

more than 0.5.  It can thus be summarized that transformational leadership constructs 

being assessed by each question. 

4.5.2.2 Construct validity 

First, all p-values related to each loading are lower than 

0.05. In addition, all values of factor loading are greater than 0.6. Furthermore, all scales 

of average variance extracted (AVE) of five dimensions are greater than 0.5. Finally, all 

discriminant validity is above 1.0. As these outcomes are greater than the lowest 

threshold, it could be supported that the structure of transformational leadership survey 

of MLQ Form 5x is best described by 20 questions with 5 dimensions. 

   

Figure 4.1 Construct validity results of transformational leadership using CFA 

4.5.2  Validity analysis of sustainable leadership 

4.5.2.1  Content validity 
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The outcomes show that the scores of IOC of all 23 items 

are more than 0.5. It can thus be summarized that sustainable leadership constructs 

being assessed by each question. 

4.5.2.2 Construct validity 

The first finding shows that all p-values related to each 

loading are lower than 0.05. The second outcome shows that all values of factor loading 

are greater than 0.6. For the third one, all scales of average variance extracted (AVE) of 

three aspects are greater than 0.5. Finally, all discriminant validity is above 1.0. 

Accordingly, all findings are more than the lowest threshold. Therefore, it can be 

supported that the structure of sustainable leadership survey is best represented by these 

23 items with 3 dimensions.  

 

Figure 4.2 Construct validity results of sustainable leadership using CFA 

4.5.3 Validity analysis of lean manufacturing 

4.5.3.1 Content validity 

The findings of score of IOC of all 48 questions are above 

0.5. Therefore, it could be summarized that lean manufacturing construct being assessed 

by each question. 
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4.5.3.2 Construct validity 

The first finding shows that all p-values related to each 

loading are lower than 0.05. The second outcome shows that almost values of factor 

loading are greater than 0.6. Only setup time reduction dimension equal 0.37. Although, 

the factor loading of setup time reduction dimension is less than 0.6, the IOC from both 

3 experts are higher than 0.5, as well as many studies confirmed that the setup time 

reduction is benefit of lean practice. Thus, this study will remain this aspect. For the 

third one, all scales of average variance extracted (AVE) of ten aspects are greater than 

0.5. Finally, all discriminant validity is above 1.0. Accordingly, all findings are more 

than the lowest threshold. Therefore, it can be supported that the structure of lean 

manufacturing survey is best represented by these 48 items with 10 dimensions.  

 

Figure 4.3 Construct validity results of lean manufacturing using CFA 

4.5.4 Validity analysis of sustainability performance 

4.5.4.1 Content validity 
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The outcomes show that the score of IOC of all 17 items are 

more than 0.5. It can thus be summarized that sustainability performance construct is 

assessed by each question. 

4.5.4.2 Construct validity 

The first finding shows that all p-values related to each 

loading are lower than 0.05. The second outcome shows that almost values of factor 

loading are greater than 0.6. Only financial performance dimension equals 0.48. For the 

third one, scale of average variance extracted (AVE) equals 0.37. Although, the factor 

loading of setup financial performance dimension is less than 0.6 and scale of average 

variance extracted (AVE) is less than 0.5, the IOC from both 3 experts are higher than 

0.5, all discriminant validity is above 1.0, as well as many studies confirmed that 

financial performance dimension is the vital factors of performance assessment. Thus, 

this study will remain this aspect. Therefore, the structure of sustainability performance 

survey is best represented by these 17 items with 3 dimensions. 

 

Figure 4.4 Construct validity results of sustainability performance using CFA 
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Table 4.4 Results of reliability and validity measurement  

Factor Cronbach‟s 

alpha 

Composite 

Reliability 

Average  

Variance Extracted  

(AVE) 

Highest 

Correlation
2
 

Discriminant 

Validity  

(DV) 

Transformational 

leadership 

0.927 0.914 0.684 0.552 1.239 

Sustainability  

leadership 

0.962 0.922 0.798 0.653 1.222 

Lean  

manufacturing 

0.960 0.908 0.505 0.504 1.002 

Sustainability 

performance 

0.828 0.631 0.370 0.197 1.878 

 

4.6 Hypothesis Examination 

Four surveys were evaluated for validity and reliability while the proposal 

theoretical model was evaluated for the good-fitness model by applying structure 

equation model (SEM). The proposed theoretical model includes the relationships 

among four variables comprising transformational leadership, sustainability leadership, 

lean manufacturing, and sustainability performance.   

This part illustrates the findings of seven essential research questions: (1) Is 

there a relationship between transformational leadership and lean manufacturing?, (2) Is 

there a relationship between transformational leadership and sustainability 

performance?, (3) Is there a relationship between sustainable leadership and lean 

manufacturing?, (4) Is there a relationship between sustainable leadership and 

sustainability performance?, (5) Is there a relationship between lean manufacturing and 

sustainability performance?, (6) Is there a relationship between transformational 

leadership and sustainability performance through lean manufacturing?, (7) Is there a 

relationship between sustainable leadership and sustainability performance through lean 
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manufacturing?,  (8) Is there the moderate effect of type of industry on the relationships 

among transformational leadership, lean manufacturing, and sustainability 

performance?, (9) Is there the moderate effect of length of lean adoption on the 

relationships among transformational leadership, lean manufacturing, and sustainability 

performance?, (10) Is there the moderate effect of type of industry on the relationships 

among sustainable leadership, lean manufacturing, and sustainability performance?, and 

(11) Is there the moderate effect of length of lean adoption on the relationships among 

sustainable leadership, lean manufacturing, and sustainability performance?. The 

findings for each research question are shown in following details. 

 4.6.1 Initial model 1 (Transformational leadership, lean manufacturing, and 

sustainability performance) 

 Initial model 1 intended to test the structural relationships among 

transformational leadership, lean manufacturing, and sustainability performance.  

 

Figure 4.5 The competing theoretical model of the initial model 1 

 

Figure 4.6 The proposed theoretical model of the initial model 1 
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  4.6.1.1 Model fit testing 

The competing model was to examine the direct effect of 

transformational leadership on lean manufacturing, and direct effect of transformational 

leadership on sustainability performance, which is presented in figure 4.5. The model fit 

statistics of the competing model is Hoelter‟s number = 137, CMIN = 674.318 at p = 

0.000, df = 127, CMIN/df = 5.310, CFI = 0.918, IFI = 0.918, NFI = 0.901, TLI = 0.901, 

AGFI = 0.849, PGFI = 0.660, and RMSEA = 0.085. On the other hand, the model fit 

statistics of the proposed theoretical model is Hoelter‟s number = 157, CMIN = 583.957 

at p = 0.000, df = 126, CMIN/df = 4.635, CFI = 0.931, IFI = 0.931, NFI = 0.914, TLI = 

0.916, AGFI = 0.866, PGFI = 0.664, and RMSEA = 0.078. 

Table 4.5 Model fit indices of the competing compared to the proposed initial model 1 

Initial model 1 CMIN p-value df CMIN/df CFI IFI AGFI NFI TLI RMSEA 

Competing model 674.318 0.000 127 5.310 0.918 0.918 0.849 0.901 0.901 0.085 

Proposed model 583.957 0.000 126 4.635 0.931 0.931 0.866 0.914 0.916 0.078 

 
Initial model 1 AIC (Default model) BCC (Default model) BIC (Default model) CAIC (Default model) 

Competing model 762.318 765.211 955.636 999.636 

Proposed model 673.957 676.916 871.669 916.669 

 

The Chi-square is important statistic. However, a statistical 

significance test is sensitive to sample size, which means that the Chi-square statistic 

almost always denies the model when large samples are used (Bentler & Bonnet, 1980; 

Jöreskog & Sörbom, 1996). Therefore, some researchers suggested that a model could 

also be admitted if the larger number of fit indices showed superior adoption measures 

and only a little was less than the preferred threshold (Fornell & Larcker, 1981; Bagozzi 

& Yi, 1988). Although the result of Chi-square statistic of the proposed theoretical 

model presented significance at a 0.05 threshold, the remaining results were greater than 
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the minimum threshold. Therefore, it could be summarized that both competing model 

and proposed model are appropriate to clarify the relationships among variables, i.e. 

transformational leadership, lean manufacturing, and sustainability performance.   

According to the above results, it is showed that the model 

fit statistics of the proposed model is greater than the competing model. Therefore, it 

could be summarized that the relationships among transformational leadership, lean 

manufacturing, and sustainability performance are better described by an effect of 

transformational leadership on sustainability performance through lean manufacturing.  

 

Figure 4.7 Structural model of the competing model of the initial model 1  
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Figure 4.8 Structural model of the proposed theoretical model of the initial model 1  

 

Table 4.6 Hypotheses testing results of the proposed model of the initial model 1  

   Estimate S.E. C.R. p-value 

H1:  Transformational leadership ---> Lean manufacturing 0.928 0.071 13.036 *** 

H2:  Transformational leadership ---> Sustainability performance 0.263 0.055 4.820 *** 

H5:  Lean manufacturing ---> Sustainability performance 0.306 0.043 7.030 *** 

***p-value < 0.001 (p-value less than 0.001 was at the significant level of 0.001) 
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  4.6.1.2 Direct effect testing 

  H1: There is a positive relationship between transformational 

leadership and lean manufacturing. 

   Based on the results of the proposed theoretical model, the 

value of t-test presented that the estimated value was 0.928, standard error (S.E.) was 

0.071, critical ratio (C.R.) was 13.036, and p-value was 0.000, displaying that there was 

a significant positive relationship between transformational leadership and lean 

manufacturing at a significant level of 0.001. Therefore, it could be summarized that H1 

was accepted.  

  H2: There is a positive relationship between transformational 

leadership and sustainability performance. 

Based on the results of the proposed theoretical model, the 

value of t-test presented that the estimated value was 0.263, standard error (S.E.) was 

0.055, critical ratio (C.R.) was 4.820, and p-value was 0.000, displaying that there was a 

significant positive relationship between transformational leadership and sustainability 

performance at a significant level of 0.001. Therefore, it could be summarized that H2 

was accepted.  

  H5: There is a positive relationship between lean manufacturing and 

sustainability performance. 

   Based on the results of the proposed theoretical model, the 

value of t-test presented that the estimated value was 0.306, standard error (S.E.) was 

0.043, critical ratio (C.R.) was 7.030, and p-value was 0.000, displaying that there was a 

significant positive relationship between lean manufacturing and sustainability 
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performance at a significant level of 0.001. Therefore, it could be summarized that H5 

was accepted.  

  4.6.1.3 Mediate effect testing  

  H6: There is a relationship between transformational leadership and 

sustainability performance through lean manufacturing. 

Comparing the model fit statistics of the competing model 

(figure 4.7) and the proposed model (figure 4.8) of the initial model 1, which is 

presented in table 4.5, these results confirmed that the model fit statistics of the 

proposed model of the initial model 1 are greater than those of the competing model of 

the initial model 1. Thus, it could be asserted that the relationships among 

transformational leadership, lean manufacturing, and sustainability performance are 

better explained by an influence of transformational leadership on sustainability 

performance via lean manufacturing. 

Table 4.7 Standardized direct, indirect, and total effects of the competing model of the 

initial model 1 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Transformational 

leadership 

---> Lean manufacturing 0.610 0.000 0.610 

Transformational 

leadership 

---> Sustainability 

performance 

0.641 0.000 0.641 

 

Table 4.8 Standardized direct, indirect, and total effects of the proposed model of the 

initial model 1 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Transformational 

leadership 

---> Lean manufacturing 0.593 0.000 0.593 

H6: Transformational 

leadership 

---> Sustainability 

performance 

0.301 0.324 0.625 

Lean manufacturing ---> Sustainability 

performance 

0.547 0.000 0.547 
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Regarding the competing model of the initial model 1, the 

standardized direct effect between transformational leadership and sustainability 

performance was 0.641. In contrast, the findings from the proposed model of the initial 

model 1 revealed that standardized direct effect between transformational leadership 

and sustainability performance was 0.301 while the standardized indirect effect was 

0.324, and standardized total effect was 0.625. Since the standardized direct effect of 

the proposed model of the initial model 1 was less than that of the competing model of 

the initial model 1, it could be summarized that there is an effect of transformational 

leadership on sustainability performance through lean manufacturing. 

Due to the greater model fit statistics and the low level of 

the standardized direct effect, it could be summarized that H6 was supported. 

Regarding the results in table 4.8, the equations for the 

proposed model of the initial model 1 were conducted as followed. 

 
Z Lean manufacturing  = 0.593 Transformational leadership  (1) 

Z Sustainability performance = 0.625 Transformational leadership   

    + 0.547 Lean manufacturing  (2) 

  4.6.1.4 Moderate effect testing 

  H8: There is a moderate effect of type of industry on the 

relationships among transformational leadership, lean manufacturing, and sustainability 

performance. 

   Considering the moderate effect of automotive and 

nonautomotive industry, the Chi-square of the unconstrained was 952.664 and degree of 

freedom was 252, whereas the Chi-square of the fully constrained was 995.450 and 

degree of freedom was 270. The difference of the Chi-square was 42.786 and degree of 
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freedom was 18. The p-value was 0.001 which could be summarized that the model is 

different across type of industry. After checking each specific path, the results reported 

that industry has moderate effect on the path from transformational leadership and lean 

production at 95% confidence whereas industry has no moderate effect on the rest of all 

path levels. Thus, it can be concluded that H8 are partial support. 

  H9: There is a moderate effect of length of lean adoption on the 

relationships among transformational leadership, lean manufacturing, and sustainability 

performance. 

   Considering the moderate effect of lean adoption less than 5 

years comparing to more than 5 years, the Chi-square of the unconstrained was 833.552 

and degree of freedom was 252, whereas the Chi-square of the fully constrained was 

864.683 and degree of freedom was 270. The difference of the Chi-square was 31.131 

and degree of freedom was 18. The p-value was 0.028 which could be confirmed that 

the model is different across length of lean adoption on the structural relationships. 

After checking each specific path, the results reported that length of lean adoption has 

no moderate effect on the all path levels at 95% confidence. Thus, it can be concluded 

that H9 are partial supported. 
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Figure 4.9 Moderate effect testing results of the initial model 1 

 4.6.2 Initial model 2 (Sustainable leadership, lean manufacturing, and 

sustainability performance) 

 Initial model 2 intended to test the structural relationships among 

sustainable leadership, lean manufacturing, and sustainability performance.  

 

 

Figure 4.10 The competing theoretical model of the initial model 2 
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Figure 4.11 The proposed theoretical model of the initial model 2 

  4.6.2.1 Model fit testing 

The competing model was to examine the direct effect of 

sustainable leadership on lean manufacturing, and direct effect of sustainable leadership 

on sustainability performance, which is presented in figure 4.10. The model fit statistics 

of the competing model is Hoelter‟s number = 140, CMIN = 503.092 at p = 0.000, df = 

94, CMIN/df = 5.352, CFI = 0.930, IFI = 0.930, NFI = 0.916, TLI = 0.911, AGFI = 

0.866, PGFI = 0.627, and RMSEA = 0.085. On the other hand, the model fit statistics of 

the proposed theoretical model is Hoelter‟s number = 166, CMIN = 419.994 at p = 

0.000, df = 93, CMIN/df = 4.516, CFI = 0.944, IFI = 0.944, NFI = 0.930, TLI = 0.928, 

AGFI = 0.886, PGFI = 0.630, and RMSEA = 0.077.  

Table 4.9 Model fit indices of the competing compared to the proposed initial model 2 

Initial model 2 CMIN p-value df CMIN/df CFI IFI AGFI NFI TLI RMSEA 

Competing model 503.092 0.000 94 5.232 0.930 0.930 0.866 0.916 0.911 0.085 

Proposed model 419.994 0.000 93 4.516 0.944 0.944 0.886 0.930 0.928 0.077 

 
Initial model 2 AIC (Default model) BCC (Default model) BIC (Default model) CAIC (Default model) 

Competing model 587.092 589.554 771.623 813.623 

Proposed model 505.994 508.514 694.918 737.918 
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The Chi-square is essential statistic. However, a statistical 

significance test is sensitive to sample size, which means that the Chi-square statistic 

nearly always rejects the model when large samples are used (Bentler & Bonnet, 1980; 

Jöreskog & Sörbom, 1996). Therefore, some researchers suggested that a model could 

also be admitted if the larger number of fit indices showed superior adoption measures 

and only a little were less than the preferred threshold (Fornell & Larcker, 1981; 

Bagozzi & Yi, 1988). Although the result of Chi-square statistic of the proposed 

theoretical model presented significance at a 0.05 threshold, the remaining results were 

greater than the minimum threshold. Therefore, it could be summarized that both 

competing model and proposed model are appropriate to clarify the relationships among 

variables consisting of sustainable leadership, lean manufacturing, and sustainability 

performance.   

According to the above results, the model fit statistics of the 

proposed model is greater than the competing model. Therefore, it could be summarized 

that the relationships among sustainable leadership, lean manufacturing, and 

sustainability performance are better described by an effect of sustainable leadership on 

sustainability performance through lean manufacturing.  
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Figure 4.12 Structural model of the competing model of the initial model 2 
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Figure 4.13 Structural model of the proposed theoretical model of the initial model 2  
 

Table 4.10 Hypotheses testing results of the proposed model of the initial model2 

   Estimate S.E. C.R. p-value 

H3:  Sustainable leadership ---> Lean manufacturing 0.608 0.052 11.620 *** 

H4:  Sustainable leadership ---> Sustainability performance 0.360 0.047 7.603 *** 

H5:  Lean manufacturing ---> Sustainability performance 0.234 0.035 6.763 *** 

***p-value < 0.001 (p-value less than 0.001 was at the significant level of 0.001) 
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  4.6.2.2 Direct effect testing 

  H3: There is a positive relationship between sustainable leadership 

and lean manufacturing. 

   Based on the results of the proposed theoretical model, the 

value of t-test presented that the estimated value was 0.608, standard error (S.E.) was 

0.052, critical ratio (C.R.) was 11.620, and p-value was 0.000, displaying that there was 

a significant positive relationship between sustainable leadership and lean 

manufacturing at a significant level of 0.001. Therefore, it could be summarized that H3 

was accepted.  

  H4: There is a positive relationship between sustainable leadership 

and sustainability performance. 

Based on the results of the proposed theoretical model, the 

value of t-test presented that the estimated value was 0.360, standard error (S.E.) was 

0.047, critical ratio (C.R.) was 7.603, and p-value was 0.000, displaying that there was a 

significant positive relationship between sustainable leadership and sustainability 

performance at a significant level of 0.001. Therefore, it could be summarized that H4 

was accepted.  

  H5: There is a positive relationship between lean manufacturing and 

sustainability performance. 

   Based on the results of the proposed theoretical model, the 

value of t-test presented that the estimated value was 0.234, standard error (S.E.) was 

0.035, critical ratio (C.R.) was 6.763, and p-value was 0.000, displaying that there was a 

significant positive relationship between lean manufacturing and sustainability 
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performance at a significant level of 0.001. Therefore, it could be summarized that H5 

was accepted.  

  4.6.2.3 Mediate effect testing  

  H7: There is a relationship between sustainable leadership and 

sustainability performance through lean manufacturing. 

Comparing the model fit statistics of the competing model 

(figure 4.12) and the proposed model (figure 4.13) of the initial model2, which is 

presented in table 4.9, these results confirmed that the model fit statistics of the 

proposed model of the initial model 2 are greater than those of the competing model of 

the initial model 2. Thus, it could be asserted that the relationships among sustainable 

leadership, lean manufacturing, and sustainability performance are better explained by 

an influence of sustainable leadership on sustainability performance via lean 

manufacturing. 

Table 4.11 Standardized direct, indirect, and total effects of the competing model of the 

initial model 2 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Sustainable leadership ---> Lean manufacturing 0.524 0.000 0.524 

Sustainable      

leadership 

---> Sustainability 

performance 

0.774 0.000 0.774 

 

Table 4.12 Standardized direct, indirect, and total effects of the proposed model of the 

initial model 2 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Sustainable leadership ---> Lean manufacturing 0.501 0.000 0.501 

H7: Sustainable         

leadership 

---> Sustainability 

performance 

0.548 0.217 0.764 

Lean manufacturing ---> Sustainability 

performance 

0.433 0.000 0.433 
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Regarding the competing model of the initial model 2, the 

standardized direct effect between sustainable leadership and sustainability performance 

was 0.774. In contrast, the findings from the proposed model of the initial model 2 

revealed that standardized direct effect between sustainable leadership and sustainability 

performance was 0.548 while the standardized indirect effect was 0.217, and 

standardized total effect was 0.764. Since the standardized direct effect of the proposed 

model of the initial model 2 was less than that of the competing model of the initial 

model 2, it could be summarized that there is an influence of sustainable leadership on 

sustainability performance via lean manufacturing. 

Due to the greater model fit statistics and the low level of 

the standardized direct effect, it could be summarized that H7 was supported. 

Regarding the results in table 4.12, the equations for the 

proposed model of the initial model 2 were conducted as followed. 

 

Z Lean manufacturing = 0.501 Sustainable leadership  (3) 

      Z Sustainability performance = 0.764 Sustainable leadership   

    + 0.433 Lean manufacturing  (4) 

  4.6.2.4 Moderate effect testing 

  H10: There is a moderate effect of type of industry on the 

relationships among sustainable leadership, lean manufacturing, and sustainability 

performance. 

   Considering the moderate effect of automotive and 

nonautomotive industry, the Chi-square of the unconstrained was 728.446 and degree of 

freedom was 186, whereas the Chi-square of the fully constrained was 761.239 and 
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degree of freedom was 202. The difference of the Chi-square was 32.793 and degree of 

freedom was 16. The p-value was 0.008 which could be summarized that the model is 

different across type of industry. After checking each specific path, the results reported 

that industry has moderate effect on the path from sustainable leadership and lean 

production at 95% confidence whereas industry has no moderate effect on the rest of all 

path levels. Thus, it can be concluded that H10 are partial support. 

  H11: There is a moderate effect of length of lean adoption on the 

relationships among sustainable leadership, lean manufacturing, and sustainability 

performance. 

Considering the moderate effect of lean adoption less than 5 

years comparing to more than 5 years, the Chi-square of the unconstrained was 609.629 

and degree of freedom was 186, whereas the Chi-square of the fully constrained was 

645.138 and degree of freedom was 202. The difference of the Chi-square was 35.509 

and degree of freedom was 16. The p-value was 0.003 which could be confirmed that 

the model is different across length of lean adoption. After checking each specific path, 

the results reported that length of lean adoption has moderate effect on the path from 

sustainable leadership and lean production at 99% confidence whereas length of lean 

adoption has no moderate effect on the rest of all path levels. Thus, it can be concluded 

that H11 are partial supported. 
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Figure 4.14 Moderate effect testing results of the initial model 2 

 4.6.3 Full model (Transformational, sustainable leadership, lean 

manufacturing, and sustainability performance) 

 Full model intended to test the structural relationships among 

transformational leadership, sustainable leadership, lean manufacturing, and 

sustainability performance.  

 

Figure 4.15 The competing theoretical model of the full model 
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Figure 4.16 The proposed theoretical model of the full model 

 

  4.6.3.1 Model fit testing 

The competing model was to examine the direct effect of 

transformational leadership on lean manufacturing, the direct effect of transformational 

leadership on sustainability performance, the direct effect of sustainable leadership on 

lean manufacturing, and the direct effect of sustainable leadership on sustainability 

performance, which is presented in figure 4.15. The model fit statistics of the competing 

model is Hoelter‟s number = 139, CMIN = 908.674 at p = 0.000, df = 179, CMIN/df = 

5.076, CFI = 0.917, IFI = 0.917, NFI = 0.899, TLI = 0.903, AGFI = 0.834, PGFI = 

0.675, and RMSEA = 0.083. On the other hand, the model fit statistics of the proposed 

theoretical model is Hoelter‟s number = 154, CMIN = 814.991 at p = 0.000, df = 178, 

CMIN/df = 4.579, CFI = 0.928, IFI = 0.928, NFI = 0.909, TLI = 0.915, AGFI = 0.848, 

PGFI = 0.680, and RMSEA = 0.077.   
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Table 4.13 Model fit indices of the competing compared to the proposed of full model 

Full Model CMIN p-value df CMIN/df CFI IFI AGFI NFI TLI RMSEA 

Competing model 908.674 0.000 179 5.076 0.917 0.917 0.834 0.899 0.903 0.083 

Proposed model 814.991 0.000 178 4.579 0.928 0.928 0.848 0.909 0.915 0.077 

 

Full Model AIC (Default model) BCC (Default model) BIC (Default model) CAIC (Default model) 

Competing model 1012.674 1016.654 1241.141 1293.141 

Proposed model 920.991 925.047 1153.851 1206.851 

 
Although the result of Chi-square statistic of the proposed 

theoretical model presented significance at a 0.05 threshold, the remaining results were 

greater than the minimum threshold. Therefore, it could be summarized that both 

competing model and proposed model are appropriate to clarify the relationships among 

variables consisting of transformational leadership, sustainable leadership, lean 

manufacturing, and sustainability performance.   

According to the above results, the model fit statistics of the 

proposed model is greater than the competing model. Therefore, it could be summarized 

that the relationships among transformational leadership, sustainable leadership, lean 

manufacturing, and sustainability performance are better described by an effect of 

transformational leadership on sustainability performance through lean manufacturing 

together with the effect of sustainable leadership on sustainability performance through 

lean manufacturing.  
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Figure 4.17 Structural model of the competing model of the full model  
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Figure 4.18 Structural model of the proposed theoretical model of the full model  

 4.6.3.2 Structural relationship testing 

  Based on the model fit testing, the results showed that the 

proposed theoretical model of the full model is appropriated to test the structural 

relationship rather than the competing model. Considering the results of test of 

regression weight, the findings revealed that the relationship between sustainable 

leadership and lean manufacturing is insignificant, p-value = 0.344 at 0.05 level, which 
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is opposed with the above results of H3. The result suggested that this relationship 

should be deleted from the full model. After deleting this relationship, the result showed 

that the relationship between transformational leadership and sustainability is significant 

with p-value = 0.018 at 0.05 level; however, the standardized regression weight is 

negative at -0.350, opposed to the above results of H2. 

 

Table 4.14 Model fit indices of the competing and proposed model of the full model 

after deleting the regression weight between sustainable leadership and lean 

manufacturing, and after deleting the regression weight between transformational 

leadership and sustainability performance 

Model CMIN p-value df CMIN/df CFI IFI AGFI NFI TLI RMSEA 

Competing model 912.388 0.000 181  5.041 0.917 0.917 0.836 0.899 0.903 0.082 

Proposed model 830.978 0.000 180 4.617 0.926 0.926 0.847 0.908 0.914 0.078 

 

Model AIC (Default model) BCC (Default model) BIC (Default model) CAIC (Default model) 

Competing model 1012.388 1016.214 1232.067 1282.067 

Proposed model 932.978 936.880 1157.051 1208.051 

 
 

Table 4.15 Standardized direct, indirect, and total effects of the competing model of the 

full model after deleting the regression weight between sustainable leadership and lean 

manufacturing, and after deleting the regression weight between transformational 

leadership and sustainability performance 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Transformational 

leadership 

---> Lean manufacturing 0.600 0.000 0.600 

Sustainable      

leadership 

---> Sustainability 

performance 

0.758 0.000 0.758 
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Table 4.16 Standardized direct, indirect, and total effects of the proposed model of the 

full model after deleting the regression weight between sustainable leadership and lean 

manufacturing, and after deleting the regression weight between transformational 

leadership and sustainability performance 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Transformational leadership ---> Lean manufacturing 0.593 0.000 0.593 

Lean manufacturing ---> Sustainability performance 0.441 0.000 0.441 

Sustainable leadership ---> Sustainability performance 0.528 0.000 0.528 

Transformational leadership ---> Sustainability performance 0.000 0.214 0.214 

 

Regarding the results in table 4.16, the equations for the 

revised proposed theoretical model were conducted. 

 

         Z Lean manufacturing  = 0.593Transformational leadership  (5) 

         Z Sustainability performance = 0.441Lean manufacturing   

    + 0.528 Sustainable leadership   

    + 0.214 Transformational leadership  (6) 

 4.6.3.3 Revised model 

Since transformational leadership and sustainable 

leadership have some correlation and share some variance, the suppression value is 

found in the structural model. Deleting a line will make the unrealistic relationship of 

the model. In order to keep the realistic relationship, the second order of leadership was 

applied, which was composed of two dimensions including transformational leadership 

and sustainable leadership depicted in figure 4.19 and 4.20. 
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Figure 4.19 The competing model of the revised full model 

 

Figure 4.20 The proposed theoretical model of the revised full model 
 
Table 4.17 Model fit indices of the competing and proposed model of the revised full 

model  

Model CMIN p-value df CMIN/df CFI IFI AGFI NFI TLI RMSEA 

Competing 

model 

1084.871 0.000 181 5.994 0.897 0.898 0.818 0.879 0.881 0.091 

Proposed 

model 

863.945 0.000 179 4.827 0.922 0.922 0.841 0.904 0.909 0.080 

 

 AIC (Default model) BCC (Default model) BIC (Default model) CAIC (Default model) 

Competing model 1184.871 1188.697 1404.551 1454.551 

Proposed model 967.945 971.924 1196.412 1248.412 

 
 

Although the result of Chi-square statistic of the proposed 

theoretical model presented significance at a 0.05 threshold, the remaining results were 

greater than the minimum threshold. Therefore, it could be summarized that both 
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competing model and proposed model are appropriate to clarify the relationships among 

variables consisting of leadership, lean manufacturing, and sustainability performance.   

According to the above results, the model fit statistics of the 

proposed model is greater than the competing model. Therefore, it could be summarized 

that the relationships among leadership, lean manufacturing, and sustainability 

performance are better described by an effect of leadership on sustainability 

performance through lean manufacturing.  

 

Figure 4.21 Structural model of the competing model of the revised full model  



154 
 

 

Figure 4.22 Structural model of the proposed model of the revised full model  

 

Table 4.18 Hypotheses testing results of the proposed model of the revised full model 

   Estimate S.E. C.R. p-value 

Leadership ---> Lean manufacturing 1.560 0.139 11.195 *** 

Leadership ---> Sustainability performance 0.467 0.083 5.639 *** 

Lean manufacturing ---> Sustainability performance 0.222 0.039 5.734 *** 

***p-value < 0.001 (p-value less than 0.001 was at the significant level of 0.001) 
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Table 4.19 Standardized direct, indirect, and total effects of the competing model of the 

revised full model 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Leadership ---> Lean manufacturing 0.722 0.000 0.722 

Leadership ---> Sustainability 

performance 

0.971 0.000 0.971 

 
Table 4.20 Standardized direct, indirect, and total effects of the proposed model of the 

revised full model 

   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Leadership ---> Lean manufacturing 0.571 0.000 0.571 

Leadership ---> Sustainability performance 0.510 0.243 0.753 

Lean manufacturing ---> Sustainability performance 0.425 0.000 0.425 

 
Regarding the competing model of the revised full model, 

the standardized direct effect between leadership and sustainability performance was 

0.971. In contrast, the findings from the proposed model of the revised full model 

revealed that standardized direct effect between leadership and sustainability 

performance was 0.510 while the standardized indirect effect was 0.243, and 

standardized total effect was 0.753. Since the standardized direct effect of the proposed 

model of the revised full model was less than that of the competing model of the revised 

full model, it could be summarized that there is an influence of leadership on 

sustainability performance via lean manufacturing. 

Due to the greater model fit statistics and the low level of 

the standardized direct effect, it could be summarized that there is an influence of 

leadership on sustainability performance via lean manufacturing. 

Regarding the results in table 4.20, the equations for the 

proposed model of the revised full model were conducted as followed. 
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         Z Lean manufacturing  = 0.571Leadership    (7) 

         Z Sustainability performance = 0.753Leadership   

    + 0.425 Lean manufacturing  (8) 

Table 4.21 Summary of hypothesis testing  

Hypothesis and its description Results 

H1: There is a positive relationship between transformational leadership 

and lean manufacturing. 

Supported 

H2: There is a positive relationship between transformational leadership 

and sustainability performance. 

Supported 

H3: There is a positive relationship between sustainable leadership and 

lean manufacturing. 

Supported 

H4: There is a positive relationship between sustainable leadership and 

sustainability performance. 

Supported 

H5: There is a positive relationship between lean manufacturing and 

sustainability performance. 

Supported 

H6: There is a relationship between transformational leadership and 

sustainability performance through lean manufacturing. 

Supported 

H7: There is a relationship between sustainable leadership and 

sustainability performance through lean manufacturing. 

Supported 

H8: There is a moderate effect of type of industry on the relationships 

among transformational leadership, lean manufacturing, and 

sustainability performance. 

Supported 

(Partial) 

H9: There is a moderate effect of length of lean adoption on the 

relationships among transformational leadership, lean manufacturing, and 

sustainability performance. 

Supported 

(Partial) 

H10: There is a moderate effect of type of industry on the relationships 

among sustainable leadership, lean manufacturing, and sustainability 

performance. 

Supported 

(Partial) 

H11: There is a moderate effect of length of lean adoption on the 

relationships among sustainable leadership, lean manufacturing, and 

sustainability performance. 

Supported 

(Partial) 
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4.7 Qualitative Results 

 Referring to quality, the in-depth interview was conducted with middle and top 

managers working in 20 automotive companies and 20 non-automotive companies. 

Content analysis was done by means of content analysis by 3 experts presented in table 

4.22 and below details. 

Table 4.22 Content analysis results from 3 experts 

Dimension/Situation details Some 

extent 

Moderat

e extent 

Extensive/ 

full extent 

Supplier feedbacks and involvements 28 11 1 

Customer feedbacks and involvements 6 20 14 

Process standardization and working instruction 11 20 9 

Employee feedbacks and involvements 27 11 2 

Leaderships, management skills, relationships, 

innovation 

16 18 6 

Organizational success caused by lean 

implementation 

31 7 2 

 

Participants informed that they knew and applied some dimensions of lean 

manufacturing as they thought lean manufacturing was suitable for only automotive/part 

industry despite less attention and implementation in other industries. The company 

takes the most attention on customer involvement, some attention on employee and 

supplier involvement, which is consistent with quantitative results. Some managers 

informed that due to low educational degree of their employees as well as most 

foreigner employees from Myanmar, Laos, Vietnam, and Cambodia, who need more 

coaching, training, and caring, managers tend to give advices and exchange ideas with 

their followers rather than inspire and give them opportunities to make decision. 
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 According to the results, it was found that the organizational complexity level 

was moderate, which did not need to be changed. Thus, managers were interested in 

exchanging with employees than inspiring them to be changed. Moreover, the large 

companies focused more on lean manufacturing practice rather than smaller companies 

operating in fierce competition with small number of employees, which did not have 

enough resources to set and control lean manufacturing system. 

4.7.1 Supplier feedbacks and involvements  

  Participants informed that the company takes some attention on 

supplier involvement, which is consistent with quantitative results. There are many 

reasons that the relationship between company and suppliers is at low level and 

suppliers do not encourage just in time policy. First, due to material prices had been 

changing frequently depending on market prices. Purchasing in bulk raw materials 

resulted in a risk of loss from the price difference. Second, materials for some industry 

such as plastic, garment, and OEM industry had to be ordered from suppliers which 

were determined by customers. Therefore, suppliers had high level of bargaining power 

to ask maximum purchased volume, leading to high level of raw material inventory. 

Third, raw materials inventory for some industry such as electric and electronic, 

automotive, and garment industry was very high because the companies needed to 

import raw materials from Germany, America, and Japan, the process of which took a 

long time for transportation.  Therefore, the company selected to purchase in bulk raw 

materials, in order to avoid the shortage of materials.  

4.7.2 Customer feedbacks and involvements 

  Participants informed that the company takes the most attention on 

customer involvement, which is consistent with quantitative results. Customers are the 
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most important for organization success therefore company need to operate well to meet 

customers‟ requirements including superior quality, reasonable cost, and on time 

delivery. For instance, some companies measured performance based on the 

measurement by using cycle or takt time received from customers, defect rate for all 

industry was controlled by customer at 2-3% using 3 stations of quality control points, 

i.e. incoming point, in-process point, and outgoing point, and some companies were 

evaluated and received certificate from customers. Most participants work with 

Japanese customers who often visited manufacturing production line.  

4.7.3 Process standardization and work instruction 

Participants informed that the company takes the most attention on 

customer involvement, which is consistent with quantitative results. Due to some 

companies especially OEM companies must to follow process and work instruction 

received from customers. In addition, most of companies were ISO 9001 qualified, 

guaranteeing the productivity control for all processes by using work instructions.  

4.7.4 Employee feedbacks and involvements 

Participants informed that the company takes some attention on 

employee involvement, which is consistent with quantitative results. Some managers 

informed that due to low educational degree of their employees as well as most 

foreigner employees from Myanmar, Laos, Vietnam, and Cambodia, thus managers do 

not trust and do not give them opportunity to exchange ideas and potentials. In addition, 

SMEs companies operating in fierce competition with small number of employees did 

not have enough resources to encourage lean implementation. Managers do not take 

more attention and explanations before lunch lean program resulted in misunderstanding 

with employees. Employees perceived lean practices as extra work without extra pay. In 
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addition, most companies were located in an area with many factories; thus, employees 

had an opportunity to compare the compensation, welfare, and benefits offered in the 

companies nearby. Due to managers avoided problem occur from staff turnover rate; 

therefore, managers do not much force employees to join lean program. 

4.7.5 Leadership skills   

  Most participants informed that they proficient in technical skills, 

human, and communication skills whereas scarce in conceptual skills. Moreover, most 

participants informed that they cannot work well in decision making and cannot be 

representative for their company. In addition, most participants informed that due to low 

skill and dedication employees; thus, difficult to create teamwork, culture, and 

innovation.         

4.7.6 Organizational success  

  Participants informed that lean practices were appropriate for 

automotive industry though less attention and implementation in other industries. Two 

companies, get TPS training program from Thailand Automotive Institute, informed that 

fully success which come from electric and plastic industry. Due to fully success 

companies do not come from automotive industry which supported quantitative results 

that lean practices can apply in any industry. Most participants informed that they have 

some knowledge and skills associate with lean practices; thus, they do not work well for 

lean implementation. Participants from automotive industry informed that the company 

implement lean program for long time; however, the program fails due to implement 

without continuous and serious policy. On the other hand, participations from 

nonautomotive industry informed that the company implement lean practices due to 

popular program but do not success due to execute in early stage. 
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4.8 Chapter Summary 

This chapter presents the outcomes of the investigation, which report that there 

are significant positive relationships between transformational leadership and lean 

manufacturing, transformational leadership and sustainability performance, sustainable 

leadership and lean manufacturing, sustainable leadership and sustainability 

performance, and lean manufacturing and sustainability performance. Moreover, the 

findings show that there is an effect of transformational leadership on sustainability 

performance through lean manufacturing.  In addition, the results reveal that there is an 

effect of sustainable leadership on sustainability performance through lean 

manufacturing. A deliberation of these findings with suggestions and implications is 

shown in chapter 5. 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

 

 Chapter five begins with a summarization of the results, followed by 

discussions and conclusions, implications for the study and practice, recommendations 

for future research, and limitations of the study.  The chapter concludes with a 

summarization of relevant points. 

 

5.1 Summary of the Results 

 The aim of this study is to investigate the connections among transformational 

leadership, sustainable leadership, lean manufacturing, and sustainability. A total of 598 

samples (216 respondents from automotive industry, 382 respondents from non-

automotive industry) data were gathered from July 2016 to March 2017. On the one 

hand, qualitative method was carried out by in-depth interview from 40 top executives 

and middle management managers (20 participants from automotive industry and 20 

participants from non-automotive industry).  

 5.1.1 The majority part of the respondents were male, accounting for 56.2 

percent, with the age above 40 years accounting for 31.4 percent, and working for 

general/factory/production manager accounting for 38.8 percent. The educational level 

was mostly Bachelor‟s degree which accounted for 75.6 percent. In addition, the 

respondents working in non-automotive industry accounted for 63.9 percent, age of 

company above 15 years for 46.2 percent, and working in company without union for 

74.1 percent. In addition, the length of lean implementation less than 5 years accounted 

for 89.5 percent. 
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 5.1.2 The results showed that there are significant positive relationships 

between transformational leadership and lean manufacturing (H1), transformational 

leadership and sustainability performance (H2), sustainable leadership and lean 

manufacturing (H3), sustainable leadership and sustainability performance (H4), and 

lean manufacturing and sustainability performance (H5).  

 5.1.3 The findings further showed that there is an effect of transformational 

leadership on sustainability performance through lean manufacturing (H6).  Moreover, 

the results reveal that there is an effect of sustainable leadership on sustainability 

performance through lean manufacturing (H7). 

 5.1.4 The findings further showed that there is a partial moderate effect of type 

of industry and length of lean adoption on the relationships among transformational 

leadership, lean manufacturing, and sustainability performance (H8 and H9). Moreover, 

the results reveal that there is a partial moderate effect of type of industry and length of 

lean adoption on the relationships among sustainable leadership, lean manufacturing, 

and sustainability performance (H10 and H11). 

 The discussions and conclusions for each research hypothesis are 

demonstrated in the following part. 

 

5.2 Discussions of the Results 

 5.2.1 The hypothesis H1 intended to examine the relationship between 

transformational leadership and lean manufacturing.  

According to literature review, the findings suggested that 

transformational leadership is interrelated and essential in organizational changes that 

are basic foundation required in lean implementation. Despite the leadership being 
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comprehended as a critical success factor in publication on lean implementation, there 

are few empirical studies examining the role of leadership in the extent of lean practices 

(Kim & Hochstatter, 2016). 

The finding revealed that there is positive relationship between 

transformational leadership and lean manufacturing practice, which confirmed the 

previous studies of Cheerawit et al. (2014) and Kim and Hochstatter (2016). However, it 

is opposed to the results of Marynell (2013) and Langlois (2015). This is because the 

majority of respondents come from the small and medium enterprises, which can make 

a response more simply to the demand shifts and requires, attract new generation, better 

growth-oriented employees who may provoke innovation, and frequently originally 

create themselves differentiated from rivals through product innovation (Ettlie, 1983; 

Goodman & Abernathy, 1978). Both differentiate strategy and new generation 

employees lead to the change, which is the essential foundation of lean practice.   

When companies are implementing organizational change, such as 

lean production, the leadership must not be disregarded. Transformational leadership 

will be useful when a company is trying to lead change. Leadership positively affects 

both lean practice and firm performance. Due to high competition and dynamic changes, 

companies were struggling with the increase in dynamic capabilities, organizational 

learning, and innovation. Since transformational leadership is suitable for application in 

contingency situation (Bass, 1985), a company will be willing and agree that 

transformational leadership is fit to the company that has adaptation as the main purpose 

(Pawar & Eastman, 1997). 

Thus, managers should apply characteristics of leadership to 

encourage lean success and firms‟ achievement. Leaders should explain the 
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organization‟s vision, indicating commitment and creating sense of lean implementation 

across the whole companies and all followers, assuring the success in the organizations‟ 

goal (Bodla & Nawaz, 2010). In addition, leaders must create expectation, inspire, and 

motivate their employees to attain the company‟s target. Efficient communication is the 

essential factor, including upward, downward, horizontal, formal, and informal 

communication. Coaching and feedback can assist to overcome hurdles and barriers, as 

well as personal improvement that encourage personal skills to remedy hurdles and 

obstacles by themselves (Woehl, 2011). From this positive environment, situation, and 

relationships, managers can drive implementation of lean practice and lead to high level 

of firm performance. 

5.2.2 The hypothesis H2 intended to examine the relationship between 

transformational leadership and sustainability performance.  

 From the results, it is evident that there is a positive relationship 

between transformational leadership and sustainability performance. Based on literature 

review, the findings showed the connection between transformational leadership and 

firm performance, which was separated into two dimensions, i.e. operational and 

financial performance, which asserted the previous researches, such as Cheerawit et al. 

(2014) and Wongyanon et al. (2015). According to the author‟s knowledge, it is 

revealed for the first time that the positive relationship between transformational 

leadership and firm performance, separated into three dimensions including operational, 

financial, and environmental and social performance, is the added contributions to 

research in academic field. 

 Leaders who apply transformational leadership characteristics will 

endeavor in making changes and encouraging employee development and performance, 
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which leads to high level of firm performance. According to the fierce competition in 

recent time, companies cannot do business without social and environmental 

consideration and awareness. Doing business with transparency and ethical will increase 

good image and reputation. This will ultimately affect sales and profits. 

5.2.3 The hypothesis H3 intended to examine the relationship between 

sustainable leadership and lean manufacturing. 

 According to the author‟s knowledge, it is revealed for the first time 

that the positive relationship between sustainable leadership and lean manufacturing is 

the added contribution to research in academic field as sustainable leadership comprises 

foundation executions, higher-level executions, and main performance motivators. First, 

foundation executions are associated with technical, operational, and human skill. 

Second, higher-level practices are related to conceptual skill, team and culture building. 

Finally, key performance drivers are associated to innovation and employee engagement 

building. Presently, business cannot survive with only one skill such as technical, 

operational, human relationship, or conceptual skill; however it requires combination of 

these skills. Moreover it requires advanced technological, forefront innovation, quick 

adaptation, as well as employee and all supply chain members engagement. These 

characteristics are necessary factors of changes and adaptation, which is an essential 

pillar of lean manufacturing. 

5.2.4 The hypothesis H4 intended to examine the relationship between 

sustainable leadership and sustainability performance. 

 Sustainable leadership is an emergent leadership paradigm; however, 

there are still few studies on independents and consequences. So, it is vague to identify 

that sustainable leadership leads to sustainability performance.  
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The findings indicated that there is a positive relationship between 

sustainable leadership and sustainability performance. Based on literature review, the 

findings showed the connection between sustainable leadership and firm performance 

which are separated into two dimensions including operational and financial 

performance, which asserted the previous researches such as Metsämuuronen et al. 

(2012) and Kantabutra and Avery (2013). According to the author‟s knowledge, it is 

revealed for the first time that the positive relationship between sustainable leadership 

and firm performance, separated into three dimensions including operational, financial, 

and environmental and social performance, are the added contributions to research in 

academic field. 

Practices of Sustainable leadership are indicated as concentration on 

a long-term approach, employee improvement, a robust innovation, company culture, 

environmental and social responsibility and ethical actions. As sustainable leadership 

principle is composed of vital multi skills, it leads to encouragement of brand and 

prominence, employee and customer satisfaction, operational performance, financial 

effectiveness, and social and environmental performance.    

5.2.5 The hypothesis H5 intended to investigate the relationship between lean 

manufacturing and sustainability performance. 

 The finding showed that there is a positive association between lean 

manufacturing practice and operational and financial effectiveness, which asserts the 

preceding publications, such as that of Oslen (2004), Arawati and Mohd (2012), and 

Hibadullah et al., (2013). Lean foundation emerged from reducing wastes in production 

line and respected employees. Organizations implementing lean manufacturing will 

reduce production cost, increase supplier relationship, enhance customer satisfaction, 



168 
 

and high level of net profit, which results in high level of operational and financial 

performance. Companies with high level of lean manufacturing will get higher 

operational performance than competitors in faster delivery, quicker and more accurate 

response, lower setup time and operational cost, higher operational performance, 

customer satisfaction, operational profit, and improvement of product quality. 

Not only is lean manufacturing practice associated with insiders, but 

it is also related to outsiders such as diversity of employees, safety and occupational 

health, stakeholder participation in society and community, social and environmental 

problems, community connections, natural resource conservation, and emission levels. 

Customers will sense and judge the firms‟ responsibility and ethics. When they get good 

quality products and reasonable price, this will result in high level of trust. High trust 

leads to positive word of mount, which is essential for company success in social and 

worldwide market. 

5.2.6 The hypothesis H6 intended to examine an influence of transformational 

leadership on sustainability performance through lean manufacturing 

 The finding showed that there is a partial effect of lean 

manufacturing on the relationship between transformational and sustainability 

performance. Based on omnipotent management view, it is suggested that the 

organizational success result from management skills and competencies. Meanwhile, 

the symbolic management view proposed that firm will achieve their goals due to 

opportunities from both external and internal environment. External opportunities occur 

from economics situations, demographic trend, social and culture, government policy, 

and politics. On the other hand, internal opportunities come from operational systems, 

employee skill and development, and organizational culture.  
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 Managers take responsibility in creating change to reduce wastes and 

increase productivity and quality, motivating employees to utilize their effort and 

voluntary in high level, inspiring followers to understand the vision of top management, 

willing to be a part of company, behaving as brand personalities that create 

organizational culture such as working smart, extra voluntary, transparency, 

responsibility, and ethics. When employees from all level work together in the same 

directions and harmony, this will result in changes and adaptations that coincidence 

with dynamic and ferocious completion. Changes, continuous improvement, and all 

supply chain member involvement are critical success factors of lean manufacturing. 

Company accomplishing in doing lean will get good outcomes, including high profits, 

high sales and market shares, lower production cost, reduce in manufacturing time, 

good product quality, high level of brand image, and high level of customer and society 

satisfaction. 

5.2.7 The hypothesis H7 intended to examine an influence of sustainable 

leadership on sustainability performance through lean manufacturing.       

 According to the author‟s knowledge, it is revealed for the first time 

that there is a partial effect of lean manufacturing on the relationship between 

sustainable leadership and sustainability performance, which are the added contributions 

to research in academic field. Leaders who possess multi skills such as technical, 

operational, human skill, conceptual skill, team and culture building, innovation 

creation, and employee engagement building, are able to coach and support employees 

when they face problems. When employees believe in managers, they will believe in 

themselves, trust in operational and lean practice, willing to employ more effort and 

discretionary in their job, which finally brings about superior firm performance.  
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5.2.8 Discussion of H8 to H11 

 The quantitative results reported that the model is partial difference 

between companies which operated in automotive and non-automotive companies, and 

the model is partial difference between companies which implemented lean program 

less than 5 years and above 5 years. According to the author‟s knowledge, it is the first 

time which revealed that influence of type of industry and length of lean adoption on the 

simultaneous relationships among transformational leadership, sustainable leadership, 

lean manufacturing, and sustainability which are the added contributions to research in 

academic field. 

The hypothesis H8 intended to examine a moderate of type of 

industry on the relationships among transformational leadership, lean manufacturing, 

and sustainability performance. The results showed that industry has moderate effect on 

the path from transformational leadership and lean production whereas industry has no 

moderate effect on the rest of all path levels. Consistent with hypothesis H10 which 

intended to examine a moderate of type of industry on the relationships among 

sustainable leadership, lean manufacturing, and sustainability performance. The results 

showed that industry has moderate effect on the path from sustainable leadership and 

lean production whereas industry has no moderate effect on the rest of all path levels. 

The hypothesis H9 intended to examine a moderate of length of lean 

adoption on the relationships among transformational leadership, lean manufacturing, 

and sustainability performance. The results showed that length of lean adoption has 

moderate effect on the simultaneous structural relationship whereas length of lean 

adoption has no moderate effect on all of the path levels.  
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Meanwhile, hypothesis H11 intended to examine a moderate of 

length of lean adoption on the relationships among sustainable leadership, lean 

manufacturing, and sustainability performance. The results showed that industry has 

moderate effect on the path from sustainable leadership and lean production whereas 

length of lean adoption has no moderate effect on the rest of all path levels.  

Automotive companies familiar with lean practices for long time thus 

leaders can improve lean level easier than nonautomotive which implement lean in early 

stage which is consistent with qualitative results. Transformational leaders must affect 

the firm by describing the organizational vision, explaining commitment and creating a 

sense of unity to implement lean practices across the whole company and all employees, 

making sure that the company will be able to accomplish its goals (Bodla & Nawaz, 

2010). In addition, transformational leaders can inspire motivations and eagerness 

through clarifying the defining of lean and the challenge of its practice to all employees. 

Communication throughout the company is essential (Ling, Simsesk, Lubatkin & Veiga, 

2008). In addition, transformational must educate employees so that employees have the 

required knowledge of lean practices and are aware of the operational problems if lean 

practices are not implemented. Nevertheless, the leader should stimulate employees in 

new and creative ways of solving problem, provide feedback and encourage to achieve 

the job and overcome obstacles and support employee development, then employees are 

able to solve problems by themselves (Bodla & Nawaz, 2010; Woehl, 2011; Vinodh & 

Joy, 2012) 

Sustainable leaders encourage lean level by respect employees and 

customers. Heizer and Render (2014) proposed that lean production respects employees 

by giving them the opportunity to enrich both jobs and their lives. Company recognizes 
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that employees know more about their jobs than anyone else. Employees are 

empowered to make improvements. Lean production begins externally with a focus on 

the external customer including end users and society. Understanding what the external 

customer wants and ensuring they input and feedback are starting points for lean 

production. Lean operations means identifying external customer value by analyzing all 

the activity required to produce the product and then optimizing the entire process from 

the external customer‟s perspective. 

In addition, the results revealed that the relationship between lean 

manufacturing and sustainability performance is no difference in terms of both industry 

type and length of lean adoption. This confirms the concept that lean can be applied in 

any industry, any size, or anyplace (White et al., 1999; Shah & Ward, 2003; Anand & 

Kodali, 2008). Since the managers informed that they realized that lean practices are 

appropriate for automotive industry, though less attention and implementation in other 

industries. Moreover, qualitative results reported that two companies informed that fully 

success which come from electric and plastic industry. Due to fully success companies 

do not come from automotive industry which supported quantitative results that lean 

practices can apply in any industry. The first thing to do before launching lean program 

to all process is that the company should buy-in the understanding of managers about 

lean concept and implementation. Willingness with well understanding and realizing 

importance of lean program will lead to superior results, especially operational 

(Hallgren & Olhanger, 2009; Alsmadi, Almani & Jerisat, 2012; Arawati & Mohd, 2012; 

Marynell, 2013; Chanegrih & Creusier, 2016), economic (Taj & Morosan, 2011; 

Hibadullah et al., 2013; Hong, Yang & Dobrzykowski, 2014; Sharma, Dixit & Qadri, 
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2015), and environmental and social performance (Curkovic et al., 2000; King & 

Lenox, 2001; Burawat, 2017). 

Finally, the results reported that the relationship between transformational 

leadership and sustainability performance, and the relationship between sustainable 

leadership and sustainability performance are no difference in terms of both industry 

type and length of lean adoption. Concept of transformational leadership is universal so 

can apply and get superior results in any industry and any situation. Even though, the 

concept of sustainable leadership and environmental and social performance is novel; 

however, the results confirmed that both of them appropriate for all companies and all 

industries. Consistent with Gurr (2007) proposed sustainable leadership takes into 

deliberation a comprehensive scope of complex interconnections among personals, the 

business community, worldwide demands and the natural environment, with the 

essential objective that a company accomplishes well-being by concerning social 

values, obtaining success in long-term based on strategic decision-making value and 

preservation the ecosystem, of which we all form an integral part. In addition, 

sustainable leadership creates communities, encourages cooperation among stakeholders 

and fosters value in long-term. The relevance of sustainable leadership for chargeable 

strategic decision making in sustainable companies is obvious in the method it directs 

the sustainable leaders attentions with regard to four fields of deliberation when making 

decisions. It requires that top executives adopts a macro view of the company (Avery & 

Bergsteiner, 2011) due to sustainability associates with a variety dimensions of 

development and performance (Casserley & Critchley, 2010): (1) on a individual level: 

keeping physical health and individual psychological; (2) at the business level: keeping 

a workplace surrounding that permits workers to improve manifold knowledge with the 
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goal of accomplishing the company‟s purposes, which are linked up with the goals of 

stakeholders; (3) at the social level: socially-responsible handling in the broader 

community; and (4) on the ecological level: preservation and sustainable environmental 

change. 

 

5.3 Recommendations 

5.3.1 Managerial implication 

The findings provide some implications for the practitioners and 

entrepreneurs. The results show that lean manufacturing will result in high level of 

operational, financial, social and environmental performance, which is worth taking 

more attention. In addition, Thai managers tend to understand that lean manufacturing is 

suitable for only automotive industry. Nevertheless, the results confirmed that it can be 

applied for any manufacturing as well as any company size. Moreover, at present, there 

are many studies asserting that it can also be applied in service industry.  

This research indicates that both transformational and sustainable 

leadership styles have significant positive influences on lean practice and sustainability 

performance. Based on this result, organizational managers should consider applying 

leadership style appropriately to working situations and characteristics of their 

employees. When a leader appropriately applies leadership characteristics, he is creating 

an atmosphere of motivated workforce and a competitive enterprise. From this positive 

atmosphere, the leader will be able to drive lean practice implementation and the 

organization will achieve superior performance and will be able to survive and grow in 

the current era of fiercely competitive business environment and economic fluctuations. 
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The resulting firm will have more opportunities and more profitability operation 

processes and motivated and inspired employees. 

Successful lean production requires serious cooperation and 

attentions of all employees across company; thus, managers should create the good two-

way relationship, sharing, caring, bottom up communication, and free-rein culture with 

their employees. Effective supply chain management is imperative by close 

communications and relations with suppliers, distributors, and customers.    

5.3.2 Implications for future research 

The results offer several implications for scholarly researchers. First, 

due to the scarce studies of sustainable leadership and sustainability performance, the 

future study should augment knowledge by investigating the antecedent and 

consequence of these two variables. Second, the future study would be to examine other 

potential independent and dependent factors of lean manufacturing practice. According 

to the fact, the relationship between a variety of independent factors and lean 

manufacturing practice incline to be more robust for leadership style, followership style, 

size of company, competition level, and degree of technology and innovation. As a 

consequence, the research in the future would be to investigate the moderate and/or 

mediate influences of these factors on the relationship between independent variables 

and lean production. In addition, the future investigation might examine the magnitude 

to which interventions could create a lean manufacturing practice for leading higher 

organizational performance. Finally, the successful lean production required 

cooperation across all members of supply chain, which takes time and thus requires 

longitudinal study. 
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5.4 Limitations of the Study 

 There are some expected potential limitations. Firstly, there are some effects 

of external factors, which may involve transformational leadership, sustainable 

leadership, lean manufacturing, and sustainability performance, such as political issues, 

macroeconomics, microeconomics, and economic crisis. Secondly, as the study applied 

self-report and cross-sectional data, the summarizations could not only make causal 

extrapolations but also increase some effects about common bias.  Thus, a study in long 

term is necessary so as to offer greater definitive summarization. Thirdly, the results 

explain the small and medium manufacturing firms‟ circumstances and activities which 

may not be consistent with the service companies as well as large companies. Lastly, the 

results describe situations and activities of firms operating in Thailand, which may not 

be compatible with international and multinational corporations.   

 

5.5 Conclusions 

 This study fulfills the vague knowledge by confirming the relationships among 

transformational leadership, sustainable leadership, lean manufacturing, and 

sustainability performance. In addition, this study augments the comprehension that lean 

manufacturing can be applied in any industry. Accomplished lean implementation 

requires serious and much attention from all members across company, suppliers, 

distributors, and customers. Successful lean managers need insight comprehension 

about lean concept and implementation before persuading their employees to do with 

higher willingness and cooperation. Referring to the scarcity of lean manufacturing 

success at recent time (Pay, 2006), it is possibly to be a challenge for the coming 

research to discover antecedent, consequent, and intervention factors, which will result 
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in superior understanding of the lean production notions and utilizations. Successful 

lean implementation will generate better financial outcomes and lower cost, thanks to 

the willingness of all employees and efficient processes, which leads to all of 

sustainable competitiveness, including operational, financial, social, and environmental 

performance. 
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เรียน ท่านผู้ตอบแบบสอบถาม 

 แบบสอบถามน้ีเป็นสว่นหน่ึงของการวิจยัของมหาวิทยาลยัเทคโนโลยีราชมงคลธญับุรี ในหวัขอ้วิจยัเร่ือง “The Relationships 
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Thai Manufacturing Industry”  ขอ้มูลที่เกบ็รวบรวมจากแบบสอบถามของแตล่ะบุคคลจะถูกเกบ็ไวเ้ป็นความลบัและไมส่ามารถระบุ
ตวัตนของผูต้อบแบบสอบถามแตล่ะคนได ้ขอ้มูลที่เกบ็รวบรวมไดจ้ะถูกน าไปศึกษาแนวโนม้ที่เก ีย่วขอ้งกบัหวัขอ้งานวิจยัของผูวิ้จยั 
ขอบคณุส าหรับความร่วมมือและการมีสว่นร่วมในหวัขอ้วิจยัน้ี 

ดร. ปิยฉตัร บูระวฒัน์  

089-4865461, 091-7411818, piyachatbu@gmail.com 

คณะบริหารธุรกจิ มหาวิทยาลยัเทคโนโลยีราชมงคลธญับุรี 
_________________________________________________________________________________________________________________ 

ส่วนที่ 1: ข้อมูลทั่วไป 

1. ช่ือบริษทั……………………………………………………………………………………………………………………….. 

2.  ต  าแหนง่/หนา้ที่………………………………………………………………………………………………………………… 

3.  เพศ   1) ชาย   2) หญิง   

4. อายุ (ปี)   1) นอ้ยกวา่ 30 ปี  2) 30 - 35  3) 36-40  4) สูงกวา่ 40 ปี 

5. การศึกษา  1) ต  ่ากวา่ปริญญาตรี 2) ปริญญาตรี 

    3) ปริญญาโท  4) ปริญญาเอก 

6. อุตสาหกรรม  1) เคมีภณัฑ์  2) ปิโตรเคมี  3) ไฟฟ้า/อิเล็กทรอนิกส์ 

    4) เหล็ก/เหล็กกลา้ 5) ยานยนต์/ช้ินสว่น 6) พลาสติก 

    7) รองเทา้/หนงั  8) อาหาร  9) ไม/้เคร่ืองเรือน 

    10) ยาง   11) กระดาษ/ส่ิงพิมพ์ 12) ส่ิงทอ/เคร่ืองนุม่หม่ 

    13) ยา   14) ปูนซีเมนต์  15) ……………………………………… 

7. อายุบริษทั  1) นอ้ยกวา่ 1 ปี  2) 1-3 ปี   3) 4-5 ปี  

   4) 6-10 ปี  5) 11-15 ปี  6) สูงกวา่ 15 ปี 

8. จ  านวนพนกังาน  1) นอ้ยกวา่ 50 คน 2) 51 – 200 คน  3) สูงกวา่ 200 คน  

9. สหภาพแรงงาน  1) มี   2) ไมมี่    

10. ระยะเวลาที่ประยุกต์ 1) นอ้ยกวา่ 1 ปี  2) 1-3 ปี   3) 4-5 ปี  

ใชก้ารผลิตแบบลีน 4) 6-10 ปี  5) 11-15 ปี  6) สูงกวา่ 15 ปี 

11. ประเภทการผลิต  1) ตอ่เน่ือง (Mass) 2) ตามค าสัง่ (Job shop) 

12.  สินคา้คงคลงัประเภทวตัถุดิบ (Raw Material Inventory) รวมทั้งหมด………………………..……..……………..วนั 

13.  สินคา้คงคลงัประเภทงานระหวา่งท า (Work in Process Inventory) รวมทั้งหมด…………………………………..วนั 

14.  สินคา้คงคลงัประเภทสินคา้ส าเร็จรูป (Finished Goods Inventory) รวมทั้งหมด…………………………………..วนั 

15.  อตัราของเสีย (Defect Rate)………………………………………………………………………………………….% 

16. ประสิทธิภาพโดยรวมของแผนกผลิต (Overall Efficiency)…………………………………………………………% 

17.         อตัราผลตอบแทนตอ่สินทรัพย์ (ROA) ……………………………………………………………………….…….% 



 

ส่วนที่ 2: กรุณาประเมินว่าบริษัทที่ท่านท างานอยู่นีม้ีคุณลักษณะต่อไปนีม้ากน้อยเพียงใด  (กรุณาท าเคร่ืองหมาย  ลงในชอ่งที่ตรง
กบัความคิดเห็นของทา่น โดยใชส้เกลตอ่ไปน้ี) 

(1) = มีการประยุกต์ใชร้ะบบการผลิตแบบลีนในระดบันอ้ย  

(2) = มีการประยุกต์ใชร้ะบบการผลิตแบบลีนในระดบัคอ่นขา้งนอ้ย  

(3) = มีการประยุกต์ใชร้ะบบการผลิตแบบลีนในระดบัปานกลาง 

(4) = คือ มีการประยุกต์ใชร้ะบบการผลิตแบบลีนคอ่นขา้งมาก 

(5) = คือ มีการประยุกต์ใชร้ะบบการผลิตแบบลีนในระดบัมาก 

 

1. บริษทัของทา่นมีการติดตอ่อยา่งใกลชิ้ดกบับริษทัผูจ้ดัหาวตัถุดิบ     (1)  (2)  (3)  (4)  (5)  

2. บริษทัผูจ้ดัหาวตัถุดิบมีการเขา้เยี่ยมชมบริษทัของทา่นเป็นประจ าอยา่งตอ่เน่ือง    (1)  (2)  (3)  (4)  (5) 
3. บริษทัของทา่นมีการเขา้เยี่ยมชมบริษทัผูจ้ดัหาวตัถุดิบเป็นประจ าอยา่งตอ่เน่ือง    (1)  (2)  (3)  (4)  (5) 
4. บริษทัของทา่นมีการสะทอ้นกลบับริษทัผูจ้ดัหาวตัถุดิบในเร่ืองคณุภาพและประสิทธิภาพการสง่มอบ (1)  (2)  (3)  (4)  (5) 
5. บริษทัของทา่นมีการสร้างความสมัพนัธ์ระยะยาวกบัผูจ้ดัหาวตัถุดิบ     (1)  (2)  (3)  (4)  (5) 

6. บริษทัของทา่นเปิดโอกาสใหบ้ริษทัผูจ้ดัหาวตัถุดิบมีสว่นร่วมในการพฒันาผลิตภณัฑ์ใหม่  (1)  (2)  (3)  (4)  (5)   
7. บริษทัผูจ้ดัหาวตัถุดิบใหค้วามส าคญักบัระยะเวลาการสง่มอบวตัถุดิบ ใชส้ง่มอบแบบทนัเวลาพอดี (JIT) (1)  (2)  (3)  (4)  (5)  

8. บริษทัของทา่นมีการมอบใบประกาศใหก้บับริษทัผูจ้ดัหาวตัถุดิบท่ีผา่นเกณฑ์มาตรฐานท่ีบริษทัตั้งไว ้ (1)  (2)  (3)  (4)  (5)  

9. บริษทัผูจ้ดัหาวตัถุดิบใหค้วามส าคญัและมีขอ้ผูกพนักบับริษทัของทา่น เก ีย่วกบัการลดตน้ทุน  (1)  (2)  (3)  (4)  (5) 

10. ต  าแหนง่ของบริษทัผูจ้ดัหาวตัถุดิบ ต ั้งอยูใ่กลก้บับริษทัของทา่น     (1)  (2)  (3)  (4)  (5) 

11. ในสถานการณ์ที่มีความส าคญั บริษทัของทา่นมีการส่ือสารในระดบัองค์การกบับริษทัผูจ้ดัหาวตัถุดิบ (1)  (2)  (3)  (4)  (5) 

12. บริษทัของทา่นมีขั้นตอนท่ีมีมาตรฐานและเป็นระบบ ส าหรับการพิจารณาลดจ านวนบริษทัผูจ้ดัหาวตัถุดิบ (1)  (2)  (3)  (4)  (5)    

13. บริษทัผูจ้ดัหาวตัถุดิบใหค้วามส าคญักบัการบริหารสินคา้คงคลงั     (1)  (2)  (3)  (4)  (5)    

14. บริษทัของทา่นประเมินบริษทัผูจ้ดัหาวตัถุดิบจากตน้ทุนรวม (ไมใ่ชก่ารประเมินจากตน้ทุนตอ่หนว่ย) (1)  (2)  (3)  (4)  (5)    

15. บริษทัของทา่นมีการติดตอ่กบัลูกคา้อยา่งใกลชิ้ด       (1)  (2)  (3)  (4)  (5) 

16. ลูกคา้มีการเขา้เยี่ยมชมบริษทัของทา่นเป็นประจ าอยา่งตอ่เน่ือง     (1)  (2)  (3)  (4)  (5) 

17. ลูกคา้มีการสะทอ้นกลบับริษทัผูจ้ดัหาวตัถุดิบในเร่ืองคณุภาพและประสิทธิภาพการสง่มอบ  (1)  (2)  (3)  (4)  (5) 

18. บริษทัของทา่นเปิดโอกาสใหลู้กคา้มีสว่นร่วมในการพฒันาผลิตภณัฑ์ใหมแ่ละผลิตภณัฑ์ในอนาคต (1)  (2)  (3)  (4)  (5) 

19. บริษทัของทา่นเปิดโอกาสใหลู้กคา้มีสว่นร่วมในการพฒันาผลิตภณัฑ์ใหมแ่ละผลิตภณัฑ์ในอนาคต  (1)  (2)  (3)  (4)  (5) 

      เป็นประจ าอยา่งตอ่เน่ือง 

20. บริษทัของทา่นเปิดโอกาสใหลู้กคา้มีสว่นร่วมในการใหข้อ้มูลกบัฝ่ายตลาด เก ีย่วกบัความตอ้งการ  (1)  (2)  (3)  (4)  (5) 

      ในปัจจุบนัและอนาคต  

21. บริษทัของทา่นมีการส ารวจความพึงพอใจของลูกคา้อยา่งจริงจงัตอ่เน่ือง    (1)  (2)  (3)  (4)  (5) 

22. บริษทัของทา่นใชร้ะบบการผลิตแบบดึง (Pull System) ส าหรับการสง่มอบสินคา้ส าเร็จรูป  (1)  (2)  (3)  (4)  (5)  

 

 



 

 

23. บริษทัของทา่นใชร้ะบบการผลิตแบบดึงในแตล่ะสถานีงาน เก ีย่วกบัความตอ้งการปัจจุบนั   (1)  (2)  (3)  (4)  (5)  

       และความตอ้งการที่แทจ้ริงของสถานีงานถดัไป   

24. บริษทัของทา่นใชร้ะบบการผลิตแบบดึง (Pull System)      (1)  (2)  (3)  (4)  (5) 
25. บริษทัของทา่นมีการควบคมุการผลิตโดยใชบ้ตัรคมับงั (Kamban)  พ้ืนที่ใชส้อย และตูค้อนเทนเนอร์  (1)  (2)  (3)  (4)  (5) 

26.บริษทัของทา่น มีการจ าแนกผลิตภณัฑ์ตามกระบวนการท างานที่เหมือนกนั    (1)  (2)  (3)  (4)  (5)   
27. บริษทัของทา่น มีการจ าแนกผลิตภณัฑ์ตามเสน้ทางการเดินผลิตภณัฑ์ที่เหมือนกนั   (1)  (2)  (3)  (4)  (5)  

28. บริษทัของทา่น มีการจดักลุม่เคร่ืองจกัรอุปกรณ์ ใหส้อดคลอ้งกบักระบวนการการผลิตแบบตอ่เน่ือง  (1)  (2)  (3)  (4)  (5)  

29. บริษทัของทา่น มีการวางผงัโรงงาน ผงัเคร่ืองจกัร ใหส้อดคลอ้งกบัแตล่ะกลุ ่มผลิตภณัฑ์    (1)  (2)  (3)  (4)  (5) 

30. บริษทัของทา่น มีการวางแผนการผลิตตามอตัราความตอ้งการของลูกคา้     (1)  (2)  (3)  (4)  (5) 

31. บริษทัของทา่น มีการวางแผนการปฏิบตัิงานของพนกังาน ที่สามารถลดเวลาในการท างาน  (1)  (2)  (3)  (4)  (5) 

32. บริษทัของทา่น ใชเ้วลานอ้ย/สั้น ในการเตรียมตวัของพนกังาน กอ่นเร่ิมปฏิบติังาน   (1)  (2)  (3)  (4)  (5)    

33. บริษทัของทา่น ใชเ้วลานอ้ย/สั้น ในการปรับตั้งเคร่ืองจกัร อุปกรณ์ กอ่นเร่ิมปฏิบติังาน   (1)  (2)  (3)  (4)  (5)    

34. บริษทัของทา่น มีรอบการผลิตที่ใชเ้วลานาน เพ่ือป้องกนัการเปลี่ยนแปลงความตอ้งการที่รวดเร็วได ้(R) (1)  (2)  (3)  (4)  (5)    

35. บริษทัของทา่น มีรอบการจดัหาที่ใชเ้วลานาน เพ่ือป้องกนัการเปลี่ยนแปลงความตอ้งการที่รวดเร็วได ้(R) (1)  (2)  (3)  (4)  (5) 

36. บริษทัของทา่น มีการใชเ้คร่ืองจกัร/กระบวนการ ทั้งจ  านวนและคณุภาพ อยูภ่ายใตก้ารควบคมุทางสถิติ (1)  (2)  (3)  (4)  (5) 

37. บริษทัของทา่น มีการใชเ้ทคนิคทางสถิติอยา่งเขม้งวด เพ่ือลดความแปรปรวนของกระบวนการ  (1)  (2)  (3)  (4)  (5) 

38. บริษทัของทา่น มีการใชแ้ผนภาพ/กราฟ เพ่ือชว่ยอธิบายอตัราของเสียใหก้บัหนว่ยปฏิบตัิการ  (1)  (2)  (3)  (4)  (5)    

39. บริษทัของทา่น มีการใชแ้ผนภูมิกา้งปลา เพ่ือชว่ยหาสาเหตุ ที่เก ีย่วกบัปัญหาดา้นคณุภาพ  (1)  (2)  (3)  (4)  (5)    

40. บริษทัของทา่น มีการศึกษาความสามารถของกระบวนการกอ่นท าการผลิตจริง    (1)  (2)  (3)  (4)  (5)    

41. บริษทัของทา่น เปิดโอกาสใหพ้นกังานระดบัปฏิบตัิการ มีสว่นร่วมและท าหนา้ที่หลกัในทีมแกไ้ขปัญหา  (1)  (2)  (3)  (4)  (5)    

42. บริษทัของทา่น เปิดโอกาสใหพ้นกังานระดบัปฏิบตัิการ ไดเ้สนอแนะแนวคิดเพ่ือการปรับปรุง/พฒันา (1)  (2)  (3)  (4)  (5)    

43. บริษทัของทา่น เปิดโอกาสใหพ้นกังานระดบัปฏิบตัิการ ท าหนา้ที่หลกัในการพฒันาการผลิต/กระบวนการ (1)  (2)  (3)  (4)  (5) 

44. บริษทัของทา่น เปิดโอกาสใหพ้นกังานระดบัปฏิบตัิการ ไดร้ับการอบรม เพ่ือใหท้  างานขา้มสายการผลิตได ้(1)  (2)  (3)  (4)  (5) 

45. บริษทัของทา่น มีการวางแผนการบ ารุงรักษาเคร่ืองจกัร/อุปกรณ์ทุกวนั สอดคลอ้งกบักจิกรรมการท างาน (1)  (2)  (3)  (4)  (5) 

46. บริษทัของทา่น มีการบ ารุงรักษาเคร่ืองจกัร/อุปกรณ์ ใหส้ามารถท างานไดอ้ยา่งเป็นปกติ สม ่าเสมอ (1)  (2)  (3)  (4)  (5)    

47. บริษทัของทา่น มีการบนัทึกขอ้มูลทั้งหมดของเคร่ืองจกัร/อุปกรณ์ ซึ่งสอดคลอ้งกบักจิกรรมการท างาน (1)  (2)  (3)  (4)  (5)    

48. บริษทัของทา่น มีการบนัทึกขอ้มูลการใชง้านเคร่ืองจกัร/อุปกรณ์ หลงัจากที่มีการซอ่มบ ารุงแลว้   (1)  (2)  (3)  (4)  (5)    

      โดยพนกังานระดบัปฏิบตัิการเป็นผูใ้หข้อ้มูลสะทอ้นกลบั 

 

 

 

 

 



 

 

ส่วนที่ 3: กรุณาประเมินว่าท่านมีลักษณะต่อไปนีม้ากน้อยเพียงใด  (กรุณาท าเคร่ืองหมาย  ลงในชอ่งที่ตรงกบัความคิดเห็นของทา่น 
โดยใชส้เกลตอ่ไปน้ี) 

(1) = ไมเ่ห็นดว้ยอยา่งมาก, (2) = ไมเ่ห็นดว้ย, (3) = เฉยๆ, (4) = เห็นดว้ย, (5) = เห็นดว้ยอยา่งมาก 

 

1. ทา่นใหก้ารสนบัสนุน ใหค้วามชว่ยเหลือผูใ้ตบ้งัคบับญัชา      (1)  (2)  (3)  (4)  (5)  

2. ทา่นมีการตรวจสอบขอ้สนันิษฐาน/แนวทางในการแกไ้ขปัญหาของผูใ้ตบ้งัคบับญัชา   (1)  (2)  (3)  (4)  (5)  

3. ทา่นจะไมเ่ขา้ไปกา้วกา่ย/แทรกแซงการท างานของผูใ้ตบ้งัคบับญัชา ยกเวน้กรณีที่เป็นปัญหาที่รุนแรง (1)  (2)  (3)  (4)  (5) 
4. ทา่นใหค้วามสนใจกบัการไมป่ฏิบตัิตามกฎระเบียบ ความผิดพลาด ขอ้ยกเวน้ และการเบี่ยงเบนจากคา่ปกติ (1)  (2)  (3)  (4)  (5) 
5. ทา่นหลีกเลี่ยงในการมีสว่นร่วม เม่ือเห็นวา่ปัญหามีความส าคญัเพ่ิมขึ้น      (1)  (2)  (3)  (4)  (5) 

6. ทา่นใหค้วามส าคญัเก ีย่วกบัคณุคา่และความเช่ือ       (1)  (2)  (3)  (4)  (5)   
7. ทา่นไมไ่ดอ้ยูด่ว้ย เม่ือผูใ้ตบ้งัคบับญัชาตอ้งการทา่น       (1)  (2)  (3)  (4)  (5)  

8. ทา่นมองหามุมมองที่แตกตา่งในการหาทางแกไ้ขปัญหา      (1)  (2)  (3)  (4)  (5)  

9. ทา่นมีมุมมองในทิศทางที่ดี/ทิศทางบวก เก ีย่วกบัสถานการณ์ในอนาคต    (1)  (2)  (3)  (4)  (5) 

10. ทา่นมีความภาคภูมิใจในผูใ้ตบ้งัคบับญัชา ส าหรับการใหค้วามชว่ยเหลือการท างานของทา่น  (1)  (2)  (3)  (4)  (5) 

11. ทา่นมีการอภิปรายร่วมกนักบัผูมี้สว่นรับผิดชอบ ท่ีท าใหบ้รรลุตามเป้าหมายท่ีตั้งไว ้   (1)  (2)  (3)  (4)  (5) 

12. ทา่นรอใหเ้กดิความผิดพลาดกอ่น แลว้คอ่ยเขา้ไปท าการแกไ้ขปัญหา     (1)  (2)  (3)  (4)  (5)    

13. ทา่นกระตือรือร้นในการกลา่วถึงส่ิงท่ีจ  าเป็น เพ่ือใหก้ารท างานสามารถบรรลุเป้าหมายท่ีตั้งไว ้  (1)  (2)  (3)  (4)  (5)    

14. ทา่นใหค้วามส าคญัโดยเฉพาะกบัวตัถุประสงค์ที่สามารถเป็นจริงได ้     (1)  (2)  (3)  (4)  (5)    

15. ทา่นใชเ้วลาในการสอนและการใหค้  าแนะน า       (1)  (2)  (3)  (4)  (5) 

16. ทา่นใหค้วามชดัเจนเก ีย่วกบัส่ิงท่ีคาดหวงัและส่ิงท่ีจะไดร้ับ ถา้การท างานมีประสิทธิภาพ บรรลุเป้าหมาย (1)  (2)  (3)  (4)  (5) 

17. ทา่นมีความเช่ือวา่ “ถา้ไมเ่กดิปัญหา อยา่เขา้ไปร่วมหาทางแกไ้ข”     (1)  (2)  (3)  (4)  (5) 

18. เม่ือทา่นพิจารณา การท างานเป็นกลุม่ที่ดี ทา่นไดม้องขา้มความรู้สึก/ความสนใจสว่นตวัของทา่น  (1)  (2)  (3)  (4)  (5) 

19. ทา่นใหค้  าแนะน า/ขอ้เสนอแนะ กบัผูใ้ตบ้งัคบับญัชาอยา่งเป็นกนัเอง/สว่นบุคคล ไมใ่ชก่ารท าเพราะหนา้ที่   (1)  (2)  (3)  (4)  (5) 

20. ทา่นแสดงใหเ้ห็นวา่ ตอ้งเป็นปัญหาท่ีรุนแรงเทา่นั้น จึงจะเขา้ไปร่วมแกไ้ข    (1)  (2)  (3)  (4)  (5) 

21. แนวทางการท างานของทา่น เป็นไปในทิศทางที่ท  าใหผู้ใ้ตบ้งัคบับญัชาเคารพนบัถือ    (1)  (2)  (3)  (4)  (5) 

22. ทา่นใหค้วามสนใจทั้งหมดในการแกไ้ขความผิดพลาด ขอ้ร้องเรียน และ ขอ้บกพร่อง   (1)  (2)  (3)  (4)  (5) 
23. ทา่นใหค้วามส าคญักบัขวญั ก  าลงัใจและ การตดัสินใจดา้นจริยธรรม      (1)  (2)  (3)  (4)  (5)  

24. ทา่นใหค้วามสนใจ และติดตามความผิดพลาดทั้งหมด      (1)  (2)  (3)  (4)  (5) 
25. ทา่นรู้สึกวา่ทา่นมีอ  านาจและความมัน่ใจในตนเอง        (1)  (2)  (3)  (4)  (5) 

26.ทา่นใหค้วามสนใจกบัเร่ืองของสถานการณ์ในอนาคต      (1)  (2)  (3)  (4)  (5)   
27. ทา่นใหค้วามสนใจไปยงัขอ้บกพร่อง และการปฏิบตัิงานที่ท  าใหไ้ดต้ามมาตรฐาน   (1)  (2)  (3)  (4)  (5)  

 

 



 

 

28. ทา่นหลีกเลี่ยงการเป็นผูต้ดัสินใจ          (1)  (2)  (3)  (4)  (5)  

29. ทา่นเช่ือวา่ผูใ้ตบ้งัคบับญัชาแตล่ะคนมีความตอ้งการ ความสามารถ และแรงบนัดาลใจที่แตกตา่งกนั  (1)  (2)  (3)  (4)  (5) 

30. ทา่นสนบัสนุนให้ผูใ้ตบ้งัคบับญัชา มองเห็นปัญหาในมุมมองทีแ่ตกตา่ง หลากหลาย    (1)  (2)  (3)  (4)  (5) 

31. ทา่นสนบัสนุนใหผู้ใ้ตบ้งัคบับญัชา สามารถพฒันาจุดแข็งของตนเองได ้    (1)  (2)  (3)  (4)  (5) 

32. ทา่นช้ีแนะแนวทางใหม่ๆ  เพ่ือใหผู้ใ้ตบ้งัคบับญัชา มองเห็นวิธีการท างานที่สามารถบรรลุผลส าเร็จได้ (1)  (2)  (3)  (4)  (5)    

33. ทา่นมีการตอบสนองที่ลา่ชา้ ในกรณีที่เป็นค าถามที่มีความเร่งดว่น     (1)  (2)  (3)  (4)  (5)    

34. ทา่นเนน้และใหค้วามส าคญักบัพนัธกจิ         (1)  (2)  (3)  (4)  (5)    

35. ทา่นมีความพึงพอใจ เม่ือผูใ้ตบ้งัคบับญัชาสามารถปฏิบตัิงานไดต้ามที่คาดหวงัไว้   (1)  (2)  (3)  (4)  (5) 

36. ทา่นมีความเช่ือมัน่วา่เป้าหมายท่ีตั้งไว ้สามารถประสบความส าเร็จได ้     (1)  (2)  (3)  (4)  (5) 

37. ทา่นมีความสามารถในการมอบหมายงานใหต้รงกบัความตอ้งการของผูใ้ตบ้งัคบับญัชา   (1)  (2)  (3)  (4)  (5) 

38. ทา่นสามารถใชก้ระบวนการของภาวะผูน้  าได ้และอยูใ่นระดบัที่นา่พึงพอใจ    (1)  (2)  (3)  (4)  (5)    

39. ทา่นมอบหมายงานใหผู้ใ้ตบ้งัคบับญัชาในระดบัที่สูงกวา่ระดบัที่ผูใ้ตบ้งัคบับญัชาคาดหวงัวา่สามารถท าได้ (1)  (2)  (3)  (4)  (5)    

40. ทา่นมีความสามารถในการเป็นตวัแทน ส าหรับผูมี้อ  านาจที่สูงกวา่ทา่นได ้    (1)  (2)  (3)  (4)  (5)    

41. ผูใ้ตบ้งัคบับญัชาท างานร่วมกบัทา่นดว้ยความพึงพอใจ      (1)  (2)  (3)  (4)  (5)    

42. ทา่นปรารถนาใหผู้ใ้ตบ้งัคบับญัชาประสบความส าเร็จ      (1)  (2)  (3)  (4)  (5)    

43. ทา่นสามารถปฏิบตัิตามความตอ้งการขององค์การได  ้      (1)  (2)  (3)  (4)  (5) 

44. ทา่นสามารถจูงใจใหผู้ใ้ตบ้งัคบับญัชา สามารถท างานที่หนกั/ยาก ไดด้ว้ยความเต็มใจ   (1)  (2)  (3)  (4)  (5) 

45. ทา่นสามารถน าทีมของทา่น ใหเ้ป็นทีมที่มีความสามารถ      (1)  (2)  (3)  (4)  (5) 
_________________________________________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ส่วนที่ 4: กรุณาประเมินว่าท่านมีลักษณะต่อไปนีม้ากน้อยเพียงใด  (กรุณาท าเคร่ืองหมาย  ลงในชอ่งที่ตรงกบัความคิดเห็นของทา่น 
โดยใชส้เกลตอ่ไปน้ี) (1) = ไมเ่ห็นดว้ยอยา่งมาก, (2) = ไมเ่ห็นดว้ย, (3) = เฉยๆ, (4) = เห็นดว้ย, (5) = เห็นดว้ยอยา่งมาก 
 
1. ทา่นใหก้ารสนบัสนุน เพ่ือพฒันาศกัยภาพของผูใ้ตบ้งัคบับญัชา     (1)  (2)  (3)  (4)  (5)  

2. ทา่นมีความสมัพนัธ์ที่ดีกบัผูใ้ตบ้งัคบับญัชา        (1)  (2)  (3)  (4)  (5)  

3. ทา่นใหค้วามส าคญักบัการธ ารงรักษาพนกังานที่มีในปัจจุบนั      (1)  (2)  (3)  (4)  (5) 
4. ทา่นใหค้วามส าคญักบัความส าเร็จที่เกดิจากการวางแผนที่ดี      (1)  (2)  (3)  (4)  (5) 
5. ทา่นเห็นคณุคา่ของผูใ้ตบ้งัคบับญัชา        (1)  (2)  (3)  (4)  (5) 

6. ทา่นมีความสมัพนัธ์ที่ดีกบัผูบ้ริหารระดบัสูง       (1)  (2)  (3)  (4)  (5)   
7. ทา่นใหค้วามส าคญักบัจริยธรรมในการบริหารทั้งตอ่องค์การและตอ่ผูใ้ตบ้งัคบับญัชา   (1)  (2)  (3)  (4)  (5)  

8. ทา่นใหค้วามส าคญักบัการวางแผนทั้งในระยะสั้นและระยะยาว     (1)  (2)  (3)  (4)  (5)  

9. ทา่นใหค้วามส าคญักบัการเปลี่ยนแปลงขององค์การ       (1)  (2)  (3)  (4)  (5) 

10. ทา่นใหค้วามส าคญักบัผลประกอบการและสว่นแบง่การตลาด     (1)  (2)  (3)  (4)  (5) 

11. ทา่นใหค้วามส าคญักบัการมีสว่นร่วมรับผิดชอบตอ่ส่ิงแวดลอ้ม     (1)  (2)  (3)  (4)  (5) 

12. ทา่นใหค้วามส าคญักบัการมีสว่นร่วมรับผิดชอบตอ่สงัคม (CSR)     (1)  (2)  (3)  (4)  (5)    

13. ทา่นวิสยัทศัน์เก ีย่วกบัการบริหารงานทางธุรกจิ       (1)  (2)  (3)  (4)  (5)    

14. ทา่นใหค้วามส าคญักบัผูมี้สว่นไดส้ว่นเสียทุกระดบั       (1)  (2)  (3)  (4)  (5)    

15. ทา่นมีความสามารถในการตดัสินใจได ้        (1)  (2)  (3)  (4)  (5) 

16. ทา่นสามารถบริหารตวัทา่นเองได ้        (1)  (2)  (3)  (4)  (5) 

17. ทา่นสามารถบริหารทีมงานของทา่นได ้        (1)  (2)  (3)  (4)  (5) 

18. ทา่นสามารถสร้างวฒันธรรมใหก้บัองค์กรได ้       (1)  (2)  (3)  (4)  (5) 

19. ทา่นใหค้วามส าคญักบัการถา่ยทอดความรู้ และธ ารงรักษาความรู้เหลา่น้ีได ้    (1)  (2)  (3)  (4)  (5) 

20. ทา่นเช่ือมัน่ในผูใ้ตบ้งัคบับญัชาของทา่น        (1)  (2)  (3)  (4)  (5) 

21. ทา่นใหค้วามส าคญักบัการสร้างสรรค์นวตักรรม       (1)  (2)  (3)  (4)  (5) 

22. ทา่นใหค้วามส าคญักบัการสร้างความผูกพนัในงานและองค์การ     (1)  (2)  (3)  (4)  (5) 
23. ทา่นใหค้วามส าคญักบัคณุภาพของงาน         (1)  (2)  (3)  (4)  (5)  
_________________________________________________________________________________________________________________ 
ส่วนที่ 5: กรุณาประเมินว่าท่านมีลักษณะต่อไปนีม้ากน้อยเพียงใด  (กรุณาท าเคร่ืองหมาย  ลงในชอ่งที่ตรงกบัความคิดเห็นของทา่น 
โดยใชส้เกลตอ่ไปน้ี) (1) = ไมเ่ห็นดว้ยอยา่งมาก, (2) = ไมเ่ห็นดว้ย, (3) = เฉยๆ, (4) = เห็นดว้ย, (5) = เห็นดว้ยอยา่งมาก 
 
1. บริษทัของทา่น สามารถสง่มอบผลิตภณัฑ์ไดเ้ร็วกวา่บริษทัคูแ่ขง่     (1)  (2)  (3)  (4)  (5) 

2. บริษทัของทา่น มีตน้ทุนการผลิตตอ่หนว่ย ต ่ากวา่บริษทัคูแ่ขง่      (1)  (2)  (3)  (4)  (5) 

3. บริษทัของทา่น มีประสิทธิภาพการปฏิบตัิการโดยรวม สูงกวา่บริษทัคูแ่ขง่    (1)  (2)  (3)  (4)  (5) 

4. บริษทัของทา่น มีระดบัความพึงพอใจของลูกคา้ สูงกวา่บริษทัคูแ่ขง่     (1)  (2)  (3)  (4)  (5) 

5. บริษทัของทา่น มีอตัราผลประกอบการ สูงกวา่บริษทัคูแ่ขง่      (1)  (2)  (3)  (4)  (5) 
_________________________________________________________________________________________________________________ 



 

 

ส่วนที่ 6: กรุณาประเมินว่าท่านมีลักษณะต่อไปนีม้ากน้อยเพียงใด  (กรุณาท าเคร่ืองหมาย  ลงในชอ่งที่ตรงกบัความคิดเห็นของทา่น 
โดยใชส้เกลตอ่ไปน้ี) 

 (1) = เพ่ิมขึ้นในระดบัต ่ากวา่ 0 % (ลดลง) (2) = เพ่ิมขึ้นในระดบั 0 % (เทา่เดิม) 

(3) = เพ่ิมขึ้นในระดบั 1-10 %  (4) = เพ่ิมขึ้นในระดบั 11-20 %  (5) = เพ่ิมขึ้นในระดบัสูงกวา่ 21 % 

 

1. บริษทัของทา่น มีผลก  าไรในระดบัใดเม่ือเทียบกบั 3 ปีที่แลว้      (1)  (2)  (3)  (4)  (5) 

2. บริษทัของทา่น มีสว่นแบง่การตลาดเพ่ิมขึ้นในระดบัใดเม่ือเทียบกบั 3 ปีท่ีแลว้    (1)  (2)  (3)  (4)  (5) 

3. บริษทัของทา่น มีแนวโนม้ยอดขายเพ่ิมขึ้นเพ่ิมขึ้นในระดบัใดเม่ือเทียบกบั 3 ปีที่แลว้   (1)  (2)  (3)  (4)  (5) 

4. บริษทัของทา่น มีอตัราผลตอบแทนตอ่สินทรัพย์เพ่ิมขึ้นในระดบัใดเม่ือเทียบกบั 3 ปีท่ีแลว้  (1)  (2)  (3)  (4)  (5) 
_________________________________________________________________________________________________________________ 

ส่วนที่ 7: กรุณาประเมินว่าท่านมีลักษณะต่อไปนีม้ากน้อยเพียงใด  (กรุณาท าเคร่ืองหมาย  ลงในชอ่งที่ตรงกบัความคิดเห็นของทา่น 
โดยใชส้เกลตอ่ไปน้ี) (1) = ไมเ่ห็นดว้ยอยา่งมาก, (2) = ไมเ่ห็นดว้ย, (3) = เฉยๆ, (4) = เห็นดว้ย, (5) = เห็นดว้ยอยา่งมาก 

 

1. บริษทัของทา่น มีการจา้งงานพนกังานที่หลากหลาย เชน่ หลากหลายสญัชาติ ศาสนา วฒันธรรม  (1)  (2)  (3)  (4)  (5) 

2. นอกจากการวดัผลดา้นการเงินแลว้ บริษทัของทา่นใหค้วามส าคญักบัประสิทธิภาพดา้นอื่น  ๆ ดว้ย   (1)  (2)  (3)  (4)  (5) 

3. บริษทัของทา่นใหค้วามส าคญักบัสุขภาพและความปลอดภยัของพนกังาน    (1)  (2)  (3)  (4)  (5) 

4. บริษทัของทา่น ใหค้วามส าคญักบัการมีสว่นร่วมของผูมี้สว่นไดส้ว่นเ สียในชมุชน สงัคม   (1)  (2)  (3)  (4)  (5) 

    และผลกระทบดา้นส่ิงแวดลอ้ม 

5. บริษทัของทา่น ใหค้วามส าคญักบัความสมัพนัธ์กบัชมุชน      (1)  (2)  (3)  (4)  (5) 

6. บริษทัของทา่น ใหค้วามส าคญักบัความพึงพอใจของพนกังาน      (1)  (2)  (3)  (4)  (5) 

7. บริษทัของทา่นใหค้วามส าคญักบัปัญหาดา้นอื่นๆท่ีเกดิกบัชมุชน จริยธรรม สงัคมและส่ิงแวดลอ้ม  (1)  (2)  (3)  (4)  (5) 

8. บริษทัของทา่น ใหค้วามส าคญักบัการอนรักษ์ทรัพยากรและระดบัการปลอ่ยของเสียสูส่ิ่งแวดลอ้ม  (1)  (2)  (3)  (4)  (5) 
_________________________________________________________________________________________________________________ 

 

 

โปรดกรุณากรอกขอ้มูล ช่ือ-สกลุ เบอร์โทรศพัท์หรืออีเมล์  ซ่ึงข้อมูลที่เก็บในส่วนนีจ้ะถูกปกปิดเป็นความลับ จะใชเ้พ่ือผูวิ้จยัท าการ
สุม่ตรวจสอบวา่พนกังานเกบ็ขอ้มูล ไดท้  าการเกบ็ขอ้มูลจริงเทา่นั้น 

ช่ือ-สกุล………………………………….……………………….…….เบอร์โทร……………………………………….……………..
อีเมล์……………………………………………………………………………………………………………………………………. 

 



 

Part 1: Demographic information 

1. Company name……………………………………………………………..  

2. Position……………………………………………………………………… 

3. Gender   1) Male  2) Female 

4. Age   1) < 30  2) 30-35 3) 36-40 3)  > 40 

5. Education  1) Below bachelor 2) Bachelor’s degree 

   3) Master’s degree 4) Doctor’s degree 

6. Industry  1) Chemical  2) Petroleum            3) Electronics 

   4) Steel  5) Automotive            6) Plastic 

7) Shoes  8) Food            9) Furniture 

10) Tire  11) Paper            12) Garment 

            13) Pharmaceutical 14) Cement  15)………… 

7. Age of company 1) < 1 year  2) 1-3 year            3) 4-5 year 

   4) 6-10 year  5) 11-15 year            6) > 15 year 

8. Size of employee 1) < 50    2) 51-200             3) > 200 

9. Any labor union in the company?  1) Yes    2) No              

10. How long does the company    1) < 1 year  2) 1-3 year 

apply lean manufacturing ?   3) 4-5 year  4) 6-10 year

                 5) 11-15 year  6) > 15 year 

11. Type of process in the company? 1) Mass/Continuous          2) Job shop  

12. How many inventory come from raw material?..............................................day 

13. How many inventory come from work in process?.........................................day 

14. How many inventory come from finish goods?..............................................day 

15. Defect rate ….………………………………………………………………..% 

16. Overall efficiency (OEE)…………………………………………………….% 

17. Return on asset (ROA)……………………………………………………….% 

 



 

Part 2: Please indicate the extent of implementation of the following practices in your 

plant.  (1) no implementation; (2) little implementation; (3) some implementation;  

(4) extensive implementation; (5) complete implementation. 

 

Item Label Scale 

1 2 3 4 5 

Supplier Feedback:      

1. We frequently are in close contact with our suppliers      

2. Our suppliers seldom visit our plants (reverse code)      

3. We seldom visit our supplier’s plants (reverse code)      

4. We give our suppliers feedback on quality and delivery performance      

5. We strive to establish long-term relationship with our suppliers      

Just in Time Delivery by Suppliers:      

6. Suppliers are directly involve in the new product development process      

7. Our key suppliers deliver to plant on JIT basis      

8. We have a formal supplier certification program      

Supplier Development:      

9. Our suppliers are contractually committed to annual cost reductions      

10. Our key suppliers are located in close proximity to our plants      

11. We have corporate level communication on important issues with key 

suppliers 

     

12. We take active steps to reduce the number of suppliers in each 

category 

     

13. Our key suppliers manage our inventory      

14. We evaluate suppliers on the basis of total cost and not per unit price      

Customer Involvement:      

15. We frequently are in close contact with our customers      

16. Our customers seldom visit our plants (reverse code)      

17. Our customers give us feedback on quality and delivery performance      

18. Our customers are actively involved in current and future product 

offerings 

     

19. Our customers are directly involved in current and future product offerings      

 



 

Item Label Scale 

1 2 3 4 5 

Customer Involvement (Cont’):      

20. Our customers are frequently share current and future demand 

information with marketing department 

     

21. We regularly conduct customer satisfaction surveys       

Pull System:      

22. Production is “pulled” by the shipment of finished goods      

23. Production at stations is “pulled” by the current demand of the next 

station 

     

24. We use a “pull” production system      

25. We use Kanban, squares, or containers of signals for production 

control 

     

Continuous Flow:      

26. Products are classified into groups with similar processing 

requirements 

     

27. Products are classified into groups with similar routing requirements      

28. Equipment is grouped to produce a continuous flow of families of 

products 

     

29. Families of products determine our factory layout      

30. Pace of production is directly linked with the rate of customer 

demand 

     

Set up Time Reduction:      

31. Our employees practice setups to reduce the time required      

32. We are working to lower set up times in our plant      

33. We have low set up times of equipment in our plant      

34. Long production cycle times prevent responding quickly to customer 

requests (reverse coded) 

     

35. Long supply lead times prevent responding quickly to customer 

requests (reverse coded) 

     

 

 

 



 

Item Label Scale 

1 2 3 4 5 

Statistical Process Control:      

36. Large number of equipment/processes on shop floor are currently 

under SPC 

     

37. Extensive use of statistical techniques to reduce process variance      

38. Charts showing defect rates are used as tools on the shop-floor      

39. We use fishbone type diagrams to identify causes of quality problems      

40. We conduct process capability studies before product lunch      

Total Productive/Preventive Maintenance:      

41. Quick deliver compare competitor      

42. Unit cost of product relative to customer      

43. Overall productivity      

44. Overall customer satisfaction      

Employee Involvement:      

45. We dedicate a portion of everyday to planned equipment maintenance 

related activities 

     

46. We maintain all our equipment regularly      

47. We maintain excellent records of all equipment maintenance related 

activities 

     

48. We post equipment maintenance records on shop floor for active 

sharing with employees 

     

 

 

 

 

 

 

 

 

 

 

 



 

Part 3: Please indicate the extent of multi- factor leadership as you perceive it.  

(1) no extent; (2) little extent; (3) some extent; (4) extensive extent; (5) great extent. 

Item Label Scale 

1 2 3 4 5 

1. I provide others with assistance in exchange for their efforts      

2. I re-examine critical assumptions to question whether they are appropriate      

3. I fail to interfere until problems become serious      

4. I focus attention on irregularities, mistakes, exceptions, and deviations 

from standards 

     

5. I avoid getting involved when important issues arise      

6. I talk about my most important values and beliefs      

7. I am absent when needed      

8. I seek differing perspectives when solving problems      

9. I talk optimistically about the future      

10. I instill pride in others for being associated with me      

11. I discuss in specific terms who is responsible for achieving 

performance targets 

     

12. I wait for things to go wrong before taking action      

13. I talk enthusiastically about what needs to be accomplished      

14. I specify the importance of having a strong sense of purpose      

15. I spend time teaching and coaching      

16. I make clear what one can expect to receive when performance goals 

are achieved 

     

17. I show that I am a firm believer in “If it ain’t broke, don’t fix it”      

18. I go beyond self-interest for the good of the group      

19. I treat others as individuals rather than just as a member of a group      

20. I demonstrate that problems must become chronic before I take action      

21. I act in ways that build others’ respect for me      

22. I concentrate my full attention on dealing with mistakes, complaints, 

and failures 

     

23. I consider the moral and ethical consequences and decisions      

24. I keep track of all mistakes      

 



 

Item Label Scale 

1 2 3 4 5 

25. I display a sense of power and confidence      

26. I articulate a compelling vision of the future      

27. I direct my attention towards my failures to meet standards      

28. I avoid making decisions      

29. I consider an individual as having different needs, abilities, and 

aspirations from others 

     

30. I get others to look at problems from many different angles      

31. I help others to develop their strengths      

32. I suggest new ways of looking at how to complete assignments      

33. I delay responding to urgent questions      

34. I emphasize the importance of having a collective sense of mission      

35. I express satisfaction when others meet expectations      

36. I express confidence that goals will be achieved      

37. I am effective in meeting others’ job-related needs      

38. I use methods of leadership that are satisfying      

39. I get others to do more than they expected to do      

40. I am effective in representing others to higher authority      

41. I work with others in a satisfactory way      

42. I heighten others’ desire to succeed      

43. I am effective in meeting organizational requirements      

44. I increase others’ willingness to try harder      

45. I lead a group that is effective      

 

 

 

 

 

 

 

 

 



 

Part 4: Please indicate the extent of sustainability leadership as you perceive it.  

(1) no extent; (2) little extent; (3) some extent; (4) extensive extent; (5) great extent. 

Item Label Scale 

1 2 3 4 5 

Foundation practices      

1. Developing people      

2. Labor relations      

3. Retaining staff      

4. Succession planning      

5. Valuing staff      

6. CEO and top team      

7. Ethical behavior      

8. Long-term or short-term perspective      

9. Organizational change      

10. Financial markets orientation      

11. Responsibility for environment      

12. Social responsibility (CSR)      

13. Stakeholders      

14. Vision’s role in the business      

Higher-level practices      

15. Decision making      

16. Self-management      

17. Team orientation      

18. Culture      

19. Knowledge sharing and retention      

20. Trust      

Key performance drivers      

21. Innovation      

22. Staff engagement      

23. Quality      

 

 



 

Part 5: Please indicate the level of your company’s operational performance compare to 

your competitors in 5 point likert scale whereby, (1) is the worst in industry, (3) is the 

moderate in industry, and (5) is the best in industry. 

 

Item Label Scale 

1 2 3 4 5 

1. Quick deliver compare competitor      

2. Unit cost of product relative to competitors      

3. Overall productivity      

4. Overall customer satisfactions      

5. Higher return on asset compare competitor      

 

 

Part 6:  Please indicate the financial performance has changed in the past 3 years in 5 

point likert scale whereby, (1) is less than 0%, (2) is equal 0%, (3) is increased 1-10%, 

(4) is increased  11-20%, and (5) is increased higher than 21%. 

 

Item Label Scale 

1 2 3 4 5 

1. Our profitability has changed in the past 3 years      

2. Our market share has changed in the past 3 years      

3. Our sales volume has changed in the past 3 years      

4. Our return on asset (ROA) has changed in the past 3 years      

 

 

 

 

 

 

 

 

 

 



 

Part 7:  Please indicate the extent of environmental and social performance in your plant.  

(1) no extent; (2) little extent; (3) some extent; (4) extensive extent; (5) great extent. 

 

Item Label Scale 

1 2 3 4 5 

1. Employee diversity      

2. Economics impacts  

(excluding financial measures used in financial accounts) 

     

3. Occupation health and safety      

4. Stakeholder involvement in community, social and environmental 

issues 

     

5. Community relations      

6. Employee satisfaction      

7. Other community, ethical, social and environmental issues      

8. Natural resource conservation and emission levels      

 

Data collected from individual questionnaires will be treated confidentially and 

will not be identifiable to any particular participant. Your participation is voluntary that 

you may refuse to participate or feel free to withdraw your participation at any time 

without fear of penalty.  All of the information may be reviewed with you verbally, and 

the individual presenting this information to you will be able to answer any question 

that you may have. 

 

Participant’s name……………………………………………………………………… 

Contact number…………….…….….email……………………………..…………….. 



230 
 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

  Article Manuscript 

1. Thammasat Review 

2. International Journal of Applied Engineering Research (Scopus) 

 

 

 

 

 

 

 

 



The Mediate Effect of Lean Manufacturing on the Relationship 

between Sustainable Leadership and Sustainability Performance 

 
Piyachat Burawat 

Rajamangala University of Technology Thanyaburi, Business Administration, 39 Moo1 Klong6 
Thanyaburi, 12110, Pathumthani, Thailand, piyachat_b@gmail.com 

 
 

Abstract 

 
 This study proposes to examine the structural relationship model among sustainable 
leadership, lean manufacturing practices, and sustainability performance. In addition, this study is 
aimed to explore the relationship between sustainable leadership and sus tainability performance 

through lean manufacturing. Moreover, this study is intended to explore the moderate effect of 
type of industry and length of lean adoption on the simultaneous relationships among sustainable 
leadership, lean manufacturing, and sustainability performance. The research design is based on 

the mixed method gathering data from middle and senior managers working in small and medium 
enterprises of Thai manufacturing industry. Regarding the quantitative approach, the data were 
collected from 598 respondents by means of survey. Considering the proposed theoretical model, 

the results reported that sustainable leadership associated with lean manufacturing and 
sustainability performance, and lean manufacturing related to sustainability performance. In 
addition, the results further reported that lean manufacturing has a partial mediated effect on the 

relationship between sustainable leadership and sustainability performance. Moreover, the results 
showed that the relationship between sustainable leadership and lean manufacturing is difference 
in terms of both industry type and length of lean adoption. The results further presented that the 

relationships between lean manufacturing and sustainability performance, and between 
sustainable leadership and sustainability performance are no difference in terms of both type of 
industry and length of lean adoption. Qualitative approach was employ to collect data from 40 

participants who informed that lean practices were appropriate for automotive industry, though 
less attention and implementation in other industries. The company takes the most attention on 
customer involvement, some attention on employee and supplier involvement, which is consistent 

with quantitative results. Managers tend to give advices and exchange ideas with their followers 
rather than inspire and give them opportunities to make decision. The first thing to do before 
launching lean program to all process is that the company should buy -in the understanding of 

managers about lean concept and implementation. Willingness with well understanding and 
realizing importance of lean program will lead to superior results, especially operational, 
economic, and sustainability performance. 

 

Keywords: Sustainable Leadership, Lean Manufacturing, Sustainability Performance, 

Manufacturing Industry 
 

Introduction 
Currently, globalization leads to free communication without borders; this results 

in high competition in both national and global markets. In addition, labor wages of Thai 
labors are nearby Malaysian workers; however, Malaysian productivity is of double value 
compared to Thailand’s. Meanwhile, Thai employee wage is 5 times higher than that of 
Vietnamese workers but Thai productivity is only twice compared to Vietnam’s. 
Meanwhile, Singapore wage is double of Thai wage but Singapore productivity is 5 times 
higher than Thailand’s (Burawat, 2016). In addition, Thailand’s labor productivity is raised 
by 2% per year, which is very poor once compared to other nations such as China and 
Vietnam, with the increase by 10% and 4%, respectively (Tansakul & 
Sutthiwatanaruputh, 2014).  The unit labor costs of Thailand increased by 3% while 
Indonesia fell by 12% (Tansakul & Sutthiwatanaruputh, 2014). Inventory is one of the 
most expensive assets of many firms, representing as much as 50% of total invested 
capital.  Therefore, managers have long recognized that good inventory management is 



important.  Furthermore, a firm can decrease costs by decreasing inventory.  On the 
contrary, production may stop and consumers become discontented when a product is 
not enough.  (Heizer & Render, 2014).  

According to high competition, low productivity, and high inventory, firms 
operating in manufacturing industry are imperative to explore strategies to raise profit, 
productivity and quality while decreasing costs, defects, and lead time delivery to end 
users, all of which need the mutual support of all supply chain members from suppliers, 
subcontractors, employees, management teams, distributors, and customers. Although 
70% of all manufacturing firms take much attention on lean manufacturing, only 26% are 
significant success (Pay, 2006). Successful lean program is associated with 
management attention, clarifying goals and directions, seriously involvements and 
practices of all members, employees’ empowering, clear measurement criteria, obvious 
plan for improved process (Smalley, 2005; Longenecker, Moore, Petty & Palich, 2006).  

The existing researches place an emphasis on the relation of leadership 
behaviors and practices that leads to successful lean implementations. The research 
literature falls short of considering that one leadership model might be more appropriate 
for success within lean implementations. The new kind of paradigm in leadership could 
be called sustainable leadership characterized by three core processes including 
learning through doing, having a clear sense of personal purpose and awareness of 
personal assumptions and motivations, and effective management of stress and 
sufficient self-care (Casserley & Crichley, 2010). Since sustainable leadership is lacking 
in scholarly field, the theoretical foundation has not been fully developed. In addition, 
according to the author’s knowledge, it is the first time that the relationship between 
sustainable leadership and lean manufacturing as well as the influence of lean 
manufacturing on the relationship between sustainable leadership and sustainability 
performance has been described, which are the added contributions to research in 
academic field.   

The most regularly cited advantages associated with lean manufacturing are 
development in labor productivity and quality, along with the decrease in lead time to 
customer, cycle time, and production costs (White, Pearson & Wilson, 1999; Marynell, 
2013). However, some studies presented that some lean manufacturing aspects were 
connected organizational performance. Moreover, some studies revealed that there is no 
connection between lean manufacturing and performance (Kaplan & Norton, 1992; 
Hibadullah, Fuzi, Chiek Desa & Zamri, 2013). In addition, some studies reported that 
lean manufacturing has an effect on financial performance through operational 
performance (Fullerton & Wempe, 2009; Burawat, 2017).   

Regarding the above concepts, the relationships among leadership style, lean 
manufacturing, and performance are equivocal. Thus, this study intends to investigate 
the simultaneous relationships among sustainable leadership, lean manufacturing 
practices, and sustainability performance in Thai manufacturing industry. Furthermore, 
this study intends to examine the relationship between sustainable leadership and 
sustainability performance through lean manufacturing. In addition, this study aims to 
investigate the moderate effect of type of industry and length of lean adoption. The 
results of this study provide insight information in an efficient form for a company’s 
operational system, which in turn will create sustainable development despite sudden or 
severe changes in the international competitive environment. 

 

Literature Review 
Sustainable leadership 

The new kind of paradigm in leadership could be called sustainable leadership. 
McCann and Holt (2011) defined that the sustainability is concerning with the creation of 
current and future profits for a firm while improving the lives of all concerned. Meanwhile, 



Kiewiet and Vos (2007) stated that the topic of sustainable leadership is found in the 
business definitions of sustainability and becoming more influential in business today. 
The triple bottom line (TBL) perspective is the prevailing idea when considering the 
notion of sustainability and sustainable leadership. This concept focuses on leadership in 
organizations on balancing people, profits, and planet for a sustainable future (Elkington, 
1997). Casserley and Crichley (2010) proposed that sustainable leadership is 
characterized by three core processes, i.e.  learning through doing, having a clear sense 
of personal purpose and awareness of personal assumptions and motivations, and 
effective management of states and sufficient self-care. 

Peterlin, Pearse, and Dimovski (2015) explained that transformational leadership 
and sustainable leadership are similar to each other in the following main four ideas, i.e. 
their dedication to understanding all demands of stakeholders, intellectual stimulation of 
stakeholders, motivation by inspiration action, and individualized treatment of 
stakeholders (Bass, Avolio, Jung & Berson, 2003).  Looking at the difference, 
transformational leadership focuses more on personal charisma or idealized influence in 
influencing current followers (House, Spangler & Woycke, 1991) whereas sustainable 
leadership focuses on pursuing the value of sustainability at the individual, 
organizational, social and ecological levels for both current and future generations 
(Peterlin et al., 2015). Gurr (2007) stated that sustainability is at the first phase of being 
introduced on the scale of introduction-evaluation-consolidation of the concept into a big 
theory, and further explained that it is still not at the level of a mature theoretical concept. 
Since sustainable leadership is scarce in academic area, the theoretical foundation has 
not been fully developed. This study is the incremental contributions to sustainable 
leadership research.   

Lean manufacturing 
Lean production or lean manufacturing, frequently conceived as Toyota 

production system (TPS) in scholarly publications, began in Toyota Motor Manufacturing 
Company after the 2nd World War when almost all Japanese companies which include 
Toyota Manufacturing Company were encountered with the challenge of tackling 
production resources with restricted assets and facilities (Liker, 1998; Pavnaskar, 
Gersheenson & Jambekar, 2003). This challenge inspired managers worked for Toyota 
to initiate a variety of TPS’s elements purposed at eliminating waste. Therefore, lean 
manufacturing is about manufacturing the same product quantity with lower resources 
(working hours, working area, machine hours, material, instruments, and equipment). 
Recently, lean practice has advocated Toyota accomplish the difference of being the 
best manufacturer in the world who produce car (Stewart & Raman, 2007). 

Lean manufacturing is a strategy used to improve the manufacture and delivery 
of a product (to a customer’s expectation) by means of a purpose-designed facility and 
process, utilizing an interconnected array of supply chains. Lean production is classified 
by the academician community mostly into three levels. The first level associates with 
wasted elimination from the production process (Ohno, 1988; Womack & Jones, 1996) 
and the efficiency to make the excellent quality products that can fulfill the need of final 
buyers. For the second level, some researchers construe lean as a rule controlling 
production process (Spear & Bowen, 1999). The final level is seen as a combination of 
techniques and means (Shah & Ward, 2003; Basu, 2009) intended to remove waste. 
Regarding well-known study, Shah and Ward (2007) separated lean production into ten 
aspects, including supplier feedback, just in time delivery by suppliers, supplier 
development, customer involvement, pull system, continuous flow, set up time reduction, 
total productive/preventive maintenance, and employee involvement.  

Sustainability performance 
Since the expanding attention of all kinds of stakeholders in company activities in 

recent rivalry situation, there have been crowded studies in area of corporate 



sustainability performance evaluation. Firms are struggling to succeed long-term benefits 
by applying sustainability activities as principal organizational strategy (Chabowski, Mena 
& Gonzalez-Padron, 2011). The firms, whose aim is outstandingly seen as being one of 
economic return, might be greater readily excused for separately reporting voluntary 
sustainability assesses.              

Takala and Pallab (2000) proposed that corporate sustainability performance 
generally focuses on the environmental, social, and economic performance of 
sustainable development. Meanwhile, sustainability performance is described by 
Schaltegger and Wagner (2006) as the performance of a firm in all aspects and for all 
corporate sustainability drivers. Fiksel, Mcdaniel & Mendenhall (1999) mentioned that it 
extends beyond the single organization boundaries and typically addresses the 
performance of both upstream suppliers and downstream consumers in the value chain. 
To sum up, sustainability performance involves performance in related with: level of 
emission and natural resource saving; other environmental activities and initiatives; 
employment features; occupational health and safety; relationships with society and 
community; involvement of stakeholder; and economic impacts of the organization other 
than those financial assesses applied in the financial accounts. The previous study 
presents the scarcity of accountability for environmental and social performance. 
Although there has been a gush of studies in corporate sustainability performance 
evaluation area, there is still no concurred universal guideline or standard.  Generally, 
there are some measures commonly mentioned or applied by companies in opting 
sustainability performance assesses. 
 

Hypothesis Development  
Almost every scholar and practitioner publications mentioned that leadership 

enables or inhibits of success of lean implementation (Suárez-Barraza & Ramis-Pujol, 
2010). However, there are indications to recommend that some efforts of lean 
implementation disappointed even with commitment of top management. The research 
literature falls short of regarding that one leadership model might be better suitable for 
achieve within lean implementations (Herkness, 2005) such as  transformational 
leadership (Holm, 2010; Woehl, 2011; Cheerawit, Napompech & Panjakhajornsak, 
2014), transactional leadership (Howell & Hall-Merenda, 1999, Burawat, 2017), lean 
leadership (Aij & Rapsaniotis, 2017), and servant leadership (Aij & Rapsaniotis, 2017). 
However, there is no actual attempts has been developed to determine what actively 
leadership actually is (Suárez-Barraza & Ramis-Pujol, 2010).  

According to the novel leadership paradigm could be entitled sustainable 
leadership is almost similar to transformational notion (Peterlin et al., 2015); thus, 
assume that sustainable leadership encourage lean program.  

Based on the above concept, there is lack of empirical study on the relationship 
between sustainable leadership and lean manufacturing practices. Accordingly, there is 
ambiguity on what is the suitable leadership style on lean manufacturing successful. 
Therefore, this paper intends to study the sustainable leadership; so the below 
hypothesis was thus examined. 

H1: There is a positive relationship between sustainable leadership and lean 
manufacturing. 

More presently, Avery and Bergsteiner (2010) suggested the Honeybee 
leadership concept associating with a humanistic and resilient viewpoint to collaborative 
sustainability that generates on the sustainable Rhineland leadership executes that 
Avery (2005) and others have analyzed. Avery and Bergsteiner (2011) reveal an 
evidence-based view of how 23 leadership practices that interact to build Honeybee 
leadership encourage results that move apart from the triple bottom line including 
environmental sustainability, collaborative social responsibility and financial 
effectiveness. In addition, Kantabutra and Avery (2013) conducted practices from 



Thailand’s biggest corporation, Siam Cement Group (SCG) and revealed that all six 
series of executions, which absolutely differ from the widespread business model of 
maximization short-term profitability but corresponding with the 23 sustainable leadership 
executions, were found to use in varying degrees to SCG. A total of 19 applied strongly, 
with three others moderately strong, given that sustainable leadership foundations are 
related to advocate brand and prominence, employee and customer satisfaction, and 
financial successfulness. The authors further suggested that even a publicly-listed 
organization can counteract pressures to correspond to business-as-usual executions 
and adopt the long-term, socially responsible principles of Honeybee sustainable 
leadership. In brief, Honeybee practices demonstrably drive organizations towards 
excellent business operations and superior performance; consequently supporting to the 
sustainability of an organization (Albert, 1992; Avery & Bergsteiner, 2010). 

Meanwhile, Kantabutra and Saratun (2013) adopted a multi-data gathering 
means, researchers supplied case study data with participant observations, and 
reference to documentation and information provided by, or published about the 
university. Semi-structured interviews were conducted with various stakeholders in 
Thailand’s oldest university. Six main series of executions correspond with 21 
sustainable leadership practices are indicated: an interested on a long-term viewpoint, 
employee improvement, a vigorous innovation, organizational culture, social and 
environmental responsibility and ethical actions. According to sustainable leadership 
concepts relate to advocate brand and prominence, employee and customer satisfaction, 
and financial effectiveness, the sustainable leadership grid offers educational leaders 
with a productive checklist for this objective. Although most studies confirmed that 
sustainable leadership led to sustainability performance, some studies revealed the 
opposite results. For example, McCann and Sweet (2012) collected data from leaders in 
mortgage loan originator organizations. The survey revealed that high levels of both 
ethical and sustainable leadership were yielded. However, correlations between the 
perceived leadership survey and sustainable leadership questionnaire did not prove to 
be dependent or closely correlate. So there is vague to identify that sustainable 
leadership lead to sustainability performance. In addition, the relevance of sustainable 
leadership principles to enterprises in less developed economies remains to be 
investigated. This study attempts to uncover this unknown. Regarding the above notion, 
the below hypothesis was thus investigated. 
 H2: There is a positive relationship between sustainable leadership and 
sustainability performance. 
 Considering the relationship between lean manufacturing and performance, 
Ravet (2012) conducted a literature review and concluded that lean manufacturing have 
long been linked to improved operational performance. And there is evidence that these 
process improvement philosophies and their associated tools improve environmental 
performance as well (Curkovic, Melnyk, Hanfield & Calantone, 2000; King & Lenox, 
2001). Laohavichien and Wanarat (2013) investigated the relationship between lean 
manufacturing and organizational performance derived data from 119 Thai 
manufacturing firms. The results show that lean practices have a direct and significant 
impact on organizational and innovation performance. This is in compliance with 
Ruangchoengchum (2015), who revealed that there is significance between performance 
related to lean manufacturing that affects net profit of SMEs in the manufacturing sector 
in Thailand. Moreover, the interview and survey of Kiatcharoenpol, Laosirihongthong, 
Chaiyawong & Glincha-em (2015) with lean experts experienced in Thai SMEs 
consultant confirmed that lean practices lead to high level of organizational performance. 

Moori, Pescarmona and Kimura (2013) conducted research from 68 executives in 
Brazil and indicated that there is a positive correlation between lean manufacturing and 
financial effectiveness result in return on asset, return on investment, profit before tax 
and interest, profit from operation, and incremental sale volume. This corresponds to 



Agus and Iteng (2013), who studied 205 executives from Malaysia and revealed that 
there is a positive correlation between lean manufacturing and financial effectiveness 
result in return on sale, and return on investment. 

Although, some studies found that some dimensions of lean manufacturing 
related to firm performance. However, other studies found that there is no relationship 
between lean manufacturing and performance (Kaplan & Norton, 1992; Hibadullah et al., 
2013). Jayaram, Vickery and Droge (2008) studied in the automotive supplier industry in 
North America and reported that there is no relationship between lean manufacturing 
practice and overall firm performance. Meanwhile, Oslen (2004) studied the relationship 
between lean manufacturing, operational performance, and financial performance from 
48 companies which operated in computer, electronics and electronic parts, 
measurement equipment, and medical equipment industry. The results found that the 
operational performance did not differ significantly when comparing the companies that 
use and do not use lean system. However, the companies that apply lean system have 
higher performance in return on equity than the companies that do not apply lean 
system. In addition, Fullerton and Wempe (2009) reported that there is a relationship 
between operational performance and financial performance. The results further 
revealed that there is no relationship between lean manufacturing and financial 
performance. Researchers further concluded that there is a connection between lean 
manufacturing and financial effectiveness through operational performance. Regarding 
the above concept, this study intend to confirmed the relationship by empirical study; so 
the below hypotheses were thus conducted. 

H3: There is a positive relationship between lean manufacturing and sustainability 
performance. 

Although there are many papers paying attention to leadership and lean 
practices, there is ambiguity on what is the suitable leadership style on lean 
manufacturing successful as a result of the lack of empirical study on the relationship 
between sustainable leadership and sustainability through lean manufacturing practices. 
Cheerawit et al. (2014) conducted research from 540 managers in Thailand’s automotive 
part industry. The results found that there is a relationship between leadership and firm 
performance through lean manufacturing practices. This is corresponding to Masood 
(2015), who conducted survey from five different manufacturing organizations and 
revealed that for successful implementation of lean concept and to enjoy the benefits of 
lean system, deployment of transformational leaders can play a key role for achieving 
lean status. According to notion of sustainable leadership is almost similar to 
transformational leadership (Peterlin et al., 2015); thus, assume that there is mediate 
effect of lean manufacturing on the relationship between sustainable leadership and 
sustainability performance. Thus, the below hypothesis was thus investigated. 

H4: There is a relationship between sustainable leadership and sustainability 
performance through lean manufacturing. 

Still, the interest taken in lean by the western manufacturing community was 
limited until the performance gaps between Toyota and other carmakers were highlighted 
by the book The Machine that Changed the World, which also coined the term lean 
production (or lean manufacturing) (Womack, Jones & Roos, 1990). The exploration of 
the enterprise model, the infrastructure and practices that support lean production, 
promoted explicitly a thesis of transference and the ability of non-automotive and non-
Japanese emulation based upon the premise that manufacturing problems and 
technologies were universal problems facing management (Womack et al., 1990). Lean 
utilization is not narrow to only the automotive industry, but, it has also obtained 
acceptance in a comprehensive scope of manufacturing industries conducting under 
non-unionized or unionized situation in the United State (Shah & Ward, 2003) or 
somewhere else (Cua, McKone & Schroeder, 2001; Anand & Kodali, 2008), and is being 



implemented in large as well as little companies (White et al., 1999). Thus, the below 
hypotheses were thus investigated. 

H5: There is a moderate effect of type of industry on the simultaneous 
relationships among sustainable leadership, lean manufacturing, and sustainability 
performance. 

H6: There is a moderate effect of length of lean adoption on the simultaneous 
relationships among sustainable leadership, lean manufacturing, and sustainability 
performance. 

 

Research Methodology 
The objective of this study is to examine the structural relationship model among 

sustainable leadership, lean manufacturing practices, and sustainability performance, 
and to explore the relationship between sustainable leadership and sustainability 
performance through lean manufacturing in SMEs of Thai manufacturing industry. The 
study was investigated for eighteen months from May 2016 to October 2017 which 
conducted procedure of gathering and analyzing data from July 2016 to March 2017.  

Bentler and Chou (1987) recommended that under theory of normal distribution, 
the proportion of sample size to amount of free parameters should be at least 5:1 to 
achieve trust worthy parameter estimates and in order to obtain reasonable significances 
tests although a proportion of 10:1 would be preferred (Bentler & Chou, 1987; Salkind, 
2010; Kline, 2015). The amount of free parameters for this study equals 43. Accordingly, 
the proportion of sample size to amount of free parameters preferred at 10:1; and the 
lowest sample size for this study is 430.  

Considering quantitative approach, the study was conducted and accomplished 
by using random sampling and snowball sampling from 598 current middle and top 
managers. The large scale study was performed by three techniques. The first technique 
is formal, in which the president, managing director, general manager, factory manager, 
and middle level managers of the firms were communicated accompanied with the letters 
authorized by the university to explain the objective, the significance, and the advantages 
of the study. Authorizations to distribute the paper or online questionnaire to their 
employees who worked for managers and above were certainly asked. The second 
technique is formal, in which the operators who manage the seminar topic concerning 
manufacturing industry were communicated accompanied with the letters authorized by 
the university to explain the objective, the significance, and the advantages of the study. 
Authorizations to distribute the paper questionnaire to their participants in this seminar 
who worked for manager position and above were certainly asked. The last technique is 
formal, in which the dean of business administration faculty and engineering faculty of 
both government and private university were communicated accompanied with the letters 
authorized by the university to explain the objective, the significance, and the advantages 
of the study. Authorizations to distribute the paper questionnaire to their graduate student 
studying in business administration major and engineering major while working for 
manager position and above were certainly asked.  

As to the review of the literatures, the researcher has some comprehension about 
the amount of factors which are suitable to clarify the interrelationships among a set of 
questions (Spicer, 2005). Therefore, in this study, confirmatory factor analysis (CFA) was 
applied to assert the structure of factors by both validity and reliability analysis. This 
study is proposed to explain overall information, and the first order factor analysis was 
applied to examine the structure of factors of sustainable leadership, lean manufacturing, 
and sustainability performance. 

The instrument is composed of four parts. The first part is demographic 
information of respondents and information of the companies. The second part is 
sustainable leadership which was created by Avery and Bergsteiner (2010). Next, lean 



manufacturing was created by Shah and Ward (2007). The last part is sustainability 
performance separated into three dimensions; operational performance scale taken from 
Rahman, Laosirihongthong, & Sohal (2010), financial performance scale developed from 
Griffith, Huergo, Mairesse, & Peters (2006), Wiklund and Shepherd (2005), and Hung, 
Lien, Fang, and McLean (2010), and environmental and social performance developed 
from Global Reporting Initiative (2014) index. After the respondents gave back the 
questionnaires, the outcomes were analyzed by using confirm factor analysis (CFA) and 
structure equation model (SEM). 

The qualitative data were collect by three methods from 40 participants. First, the 
data were collected by participant observation, whereby the researcher joined and 
worked as employees at company A and company B for 15 days from September to 
October 2016 which supported program that cooperation between faculty and private 
company. Second, the data were collected by non-participant observation in which the 
researcher walked, asked employees, and toured around the production line from 8 
companies. Third, the data were collected from 30 participants by in-depth interviewed 
using semi-structure questions composed of four parts. First, demographic information of 
the companies such as type of industry, age of company, size of plant, number of 
employees, and union representation. In addition, this part includes the location, date, 
and time of the interview. The second part is the current situation of lean implementation. 
The third part is the current situation of leadership, relationship among leader and all 
company’s members, solving problem, team, culture, and innovation. The last part is the 
organizational success due to apply lean practice and the overview and 
recommendations for manufacturing industry in Thailand. The study used a snowball 
sampling method to collect more participants. After observing and interviewing the initial 
participants, the researcher requested for assistance from the initial participants to assist 
explore participant with an identical attribute of attentiveness. Content analysis was done 
by means of content analysis by 3 professionals working for industrial management and 
industrial engineer in order to analyze the current situation, the problems, and to suggest 
solutions and guidance for organizational success related to lean implementation. 
 

Table 1  

The Minimum Criterion of Reliability and Validity Analysis 
Analysis detail Threshold/Minimum criterion 

Reliability Analysis  

   - Cronbach’s alpha - is above 0.70 (Nunnally & Bernstein, 1994; Kline, 2000; George & 

Mallery, 2003; DeVellis, 2012) 

   - Composite reliability - is above 0.70 (Nunnally & Bernstein, 1994; Kif le, Mbarika, & Tan, 2007; 

Rodriguez, Perez, & Gutierrez, 2007; Kim & Malhotra, 2005)  

Validity Analysis  

   - IOC - w as tested by minimum three raters,  all items of questionnaire that the 

IOC score w as less than 0.5 w ere eliminated (Rovinelli & Hambleton, 

1977; Hambleton, 1980; Thaveerat, 1997) 

   - p-value - p-value associated with each loading should be signif icant (Nunnally & 

Bernstein, 1994; Aw ang, 2012) 

   - Factor loading - is above 0.6 (Nunnally & Bernstein, 1994) 

- is above 0.5 for a new ly developed items and is above 0.6 for an 

established items (Aw ang, 2012)   

   - Average variance extracted (AVE) - is above 0.5 (Pavlou & Gefen, 2004; Rodriguez et al., 2007; Wang & 

Wang, 2012) 

- is above 0.4 is acceptable (Diamantopoulos & Siguaw , 2000) 

   - Discriminant validity (DV) - AVE for each construct is greater than its shared variance with any other 

construct (Kim & Malhotra, 2005; Bhattacherjee & Sanford, 2006) 

or 

- factor loadings of each item must be greater than the cross loadings of 

items of other constructs (Pavlou & Gefen 2004; Bhattacherjee & Sanford, 

2006) 



Table 2  

The Minimum Criterion of Model Fit Indices 
Model f it index Acceptable threshold levels Comments 

χ2 or CMIN - should not be signif icant at a 0.05 threshold (p>0.05) (Awang, 

2012) 

- should not be signif icant above 0.05 and 1.00 threshold to 

judge good fit (0.05<p≤1.00) and betw een 0.01 and 0.05 

threshold to judge acceptable f it (0.01≤p≤0.05) (Schermelleh-

Engel & Moosbrugger, 2003) 

- adjusts for sample size (Hair, 

Anderson, Tatham & Black 2010; 

Hooper, Coughlan & Mullen, 2008) 

- sensitive to sample size (Byrne, 

2001; Schermelleh-Engel & 

Moosbrugger, 2003) 

- sensitive to sample size > 200 

(Wheaton, Muthen, Alw in & 

Summers, 1997) 

χ2/df or CMIN/df - should be betw een 2 and 3 to judge acceptable f it and  

betw een 0 and 2 to judge acceptable f it (Schermelleh-Engel & 

Moosbrugger, 2003) 

- should be less than 5.0 to judge the reasonable f it (Marsh & 

Hocevar, 1985; Bentler, 1989; Aw ang, 2012) 

- the χ2 value w ill be greater w hen 

the number observed variables 

increases (Hair et al., 2010) thus 

has recommended using ratio high 

as 5 indicate a reasonable f it (Marsh 

& Hocevar, 1985; Aw ang, 2012) 

NFI - should be greater than 0.95 to judge the good fit 

(Schermelleh-Engel & Moosbrugger, 2003; Hooper et al., 

2008) and betw een 0.90 and 0.95 to judge acceptable f it 

(Schermelleh-Engel & Moosbrugger, 2003 

- should be greater than 0.90 to judge satisfactory f it (Awang, 

2012) 

- should be betw een 0.80 and 0.90 to judge acceptable f it 

(Forza & Filippini,1998) 

 

CFI  - should be greater than 0.97 to judge the good fit and 

betw een 0.95 and 0.97 to judge acceptable f it (Schermelleh-

Engel & Moosbrugger, 2003) 

- should be greater than 0.95 to judge good fit (Hooper et al., 

2008) 

- should be greater than 0.90 to judge satisfactory f it (Awang, 

2012) 

- should be betw een 0.80 and 0.90 to judge acceptable f it 

(Forza & Filippini,1998) 

 

TLI - Should be greater than 0.95 to judge good fit (Hooper et al., 

2008) 

- Should be greater than 0.90 to judge satisfactory f it (Awang, 

2012) 

 

AGFI - should be greater than 0.90 to judge the good fit and 

betw een 0.85 and 0.90 to judge acceptable f it (Schermelleh-

Engel & Moosbrugger, 2003) 

- should be greater than 0.95 to judge good fit (Hooper et al., 

2008) 

- should be greater than 0.90 to judge satisfactory f it (Hair et 

al., 2010; Aw ang, 2012) 

- should be betw een 0.80 and 0.90 to judge acceptable f it 

(Forza & Filippini,1998) 

 

PGFI - Should be greater than 0.5 to judge acceptable f it (Hair et al., 

2010) 

 

RMSEA - should be less than 0.05 to judge good fit and betw een 0.05 

and 0.08 to judge reasonable f it (Schermelleh-Engel & 

Moosbrugger, 2003) 

- should be less than 0.07 to judge acceptable f it (Steiger, 

2007) 

- should be less than 0.08 to judge acceptable f it (Aw ang, 

2012) 

 

AIC - smaller than AIC for comparison model (Schermelleh-Engel 

& Moosbrugger, 2003) 

 

CAIC - smaller than CAIC for comparison model (Schermelleh-Engel 

& Moosbrugger, 2003) 

 

ECVI - smaller than ECVI for comparison model (Schermelleh-Engel 

& Moosbrugger, 2003) 

 



Results 
The 598 of total 1740 questionnaires (response rate 34.4%) were obtained to do 

analysis. The majority of respondents were male (56.2%) of the age above 40 years old 
(31.4%), factory/production manager (38.8%), bachelor’s degree (75.6%), working in 
nonautomotive (63.9%), and company age above 15 years (46.2%).  

Before conducting any statistical analysis, the rule of normal distribution of 
collected responses should be examined. The skewness and kurtosis values, which 
evaluate the normal distribution, should vary from -3 to +3 (Stuart & Ord, 1994; Decarlo, 
1997). The results presented that the skewness values vary from -0.902 to 0.415, and 
the kurtosis values vary from -1.210 to 2.554. Meanwhile, the Pearson’s bivariate 
correlations of all relationships were significant. Therefore, it could be summarized that 
the normal distribution and linearity principle were accepted. 

The Chi-square is important statistics; however, a statistical significance test is 
responsive to sample size (Byrne, 2001; Schermelleh-Engel & Moosbrugger, 2003), 
which presents that when the large samples are applied, the Chi-square statistic nearly 
always denies the framework (Bentler & Bonnet, 1980; Jöreskog & Sörbom, 1996; 
Kenny, 2015).  Therefore, several academicians mentioned that a framework could also 
be accepted if most of the fit indices report good evaluation results  and only a few 
quantities of indices are less than the lowest threshold (Bagozzi & Yi, 1988; Browne & 
Cudeck, 1993; Mueller; 1996). Although there are no well-established guidelines for what 
minimal conditions constitute an adequate fit some rules of thumb exist. Table 2 provides 
an overview over some rule of thumb for goodness-of-fit indices. 

Reliability and validity testing 

 
Figure 1. Measurement model of the first order CFA of lean manufacturing 
 
Table 3  

Model Fit Indexes of the Lean Manufacturing Model 
Model CMIN p-v alue df  CMIN/df  CFI IFI AGFI NFI PGFI TLI RMSEA 

Lean manuf acturing 138.70 0.000 29 4.783 0.969 0.969 0.909 0.961 0.502 0.952 0.080 

 
Model AIC (Independent model) AIC (Def ault model) CAIC (Independent model) CAIC (Def ault model) 

Lean manuf acturing 3613.101 190.701 3667.037 330.904 

   
Figure 2. Measurement model of the first order CFA of sustainable leadership (left) and 
sustainability performance (right) 



 

The first finding shows that all p-values related to each loading are lower than 

0.05. The second outcome shows that almost values of factor loading are greater than 

0.6. Only setup time reduction dimension equal 0.37 and financial performance 

dimension equal 0.48. Although, the factor loading of both dimensions are less than 0.6; 

however, the IOC from both 3 experts who work for manufacturing company advisor 

position, are higher than 0.5 as well as many studies confirmed that the setup time 

reduction is benefit of lean practice and the financial performance is important to 

evaluate organizational success. Thus, this study will remain this aspect. For the third 

ones, all scales of average variance extracted (AVE) and discriminant validity (DV) are 

greater than minimum criterion. Therefore, it can be supported that the structure of lean 

manufacturing survey, sustainable leadership, and sustainability are suitable for 

assessment. 

Table 4  

Results of Reliability and Validity Measurement 
Factor Cronbach’s 

alpha 

Composite 

Reliability 

Average 

Variance 

Extracted (AVE) 

Highest 

Correlation
2
 

Discriminant 

Validity (DV) 

Sustainability leadership 0.962 0.922 0.798 0.653 1.222 

Lean manufacturing 0.960 0.908 0.505 0.504 1.002 

Sustainability performance 0.828 0.631 0.370 0.197 1.878 

CR = composite reliability = (Σ of standardized loading)
2
/[(Σ of standardized loading)

2
 + Σ of ε j];  

AVE = Σ of (standardized loading)
2
/[(Σ of (standardized loading)

2
) + Σ of ε j];  

DV = discriminant validity = AVE/(corr.)
2
>1; (corr.)

2
 = highest (correlation)

2
 between factors of interest and remaining factors.  

 
Model fit testing 

 
 

Figure 3. The competing model.         Figure 4. The proposed theoretical model. 
 

Although the finding of Chi-square statistics of the proposed theoretical model 
showed significance at 0.05 level, the remained results were higher than the minimum 
criteria displayed in table 5. Thus, it could be claimed that the structure of sustainable 
leadership, lean manufacturing, and sustainability performance were reasonable to 
illustrate the interrelationships among items and latent variables.  

 



Table 5  

Model Fit Indexes of the Competing and the Proposed Theoretical Model 
Model CMIN p-v alue df  CMIN/df  CFI IFI AGFI NFI PGFI TLI RMSEA 

Competing model 503.092 0.000 94 5.352 0.930 0.930 0.866 0.916 0.627 0.911 0.085 

Proposed model 419.994 0.000 93 4.516 0.944 0.944 0.886 0.930 0.630 0.928 0.077 

 
Model AIC (Independent model) AIC (Def ault model) CAIC (Independent model) CAIC (Def ault model) 

Competing model 5999.337 587.092 6085.674 813.623 

Proposed model 5999.337 505.994 6085.674 737.918 

 

 
Figure 5. Structural model of the proposed theoretical model   
 
Direct effect testing 

The value of t-test depicted in table 6, including the estimated value, standard 
error (S.E.), critical ratio (C.R.), and p-value, indicates that there is a significant positive 
relationship between sustainable leadership and lean manufacturing, sustainable 
leadership and sustainability performance, and lean manufacturing and sustainability 
performance. Thus, it could be summarized that H1, H2, and H3 were supported.   



Table 6  

Hypotheses Testing Results of the Proposed Theoretical Model 
   Estimate S.E. C.R. p-value 

H1:  Sustainable leadership ---> Lean manufacturing 0.608 0.052 11.620 *** 

H2:  Sustainable leadership ---> Sustainability performance 0.360 0.047 7.603 *** 

H3:  Lean manufacturing ---> Sustainability performance 0.234 0.035 6.763 *** 

***p-value< 0.001 (p-value less than 0.001 w as at the signif icant level of 0.001) 

 
Mediate effect testing 
 The mediate effected was tested by using Kenny approach (Baron & Kenny, 
1986) and comparing model fit indices between competing and proposed theoretical 
model. 

The competing model was to investigate the direct effect of sustainable 
leadership on lean manufacturing and sustainability performance, which is depicted in 
figure 3. The proposed model was to investigate the direct effect of sustainable 
leadership on lean manufacturing and sustainability performance as well as the indirect 
effect of lean manufacturing on the relationship between sustainable leadership and 
sustainability performance, which is depicted in figure 4. Comparing the model fit 
statistics of the competing model and the proposed theoretical model, which is presented 
in table 5, these results confirmed that the model fit statistics of the proposed theoretical 
model are greater than those of the competing model. Thus, it could be asserted that the 
relationships among sustainable leadership, lean manufacturing, and sustainability 
performance are better described by an effect of sustainable leadership on sustainability 
performance through lean manufacturing. 

Considering Kenny approach, all three direct effects were significance at 0.001 
level. Regarding the competing model, the standardized direct effect between 
sustainable leadership and sustainability performance was 0.774. In contrast, the 
findings from the proposed theoretical model revealed that standardized direct effect 
between sustainable leadership and sustainability performance was 0.548 while the 
standardized indirect effect was 0.217, and standardized total effect was 0.764.  Since 
the standardized direct effect of the proposed theoretical model was less than that of the 
competing model, it could be summarized that there is an effect of sustainable leadership 
on sustainability performance through lean manufacturing. 

Due to the greater model fit statistics and the low level of the standardized direct 
effect, it could be summarized that the relationships are better described by a partial 
effect of sustainable leadership on sustainability performance through lean 
manufacturing. Thus, H4 was supported. 

 
Table7  
Standardized Direct, Indirect, and Total Effects of the Competing Model 
   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Sustainable leadership ---> Lean manufacturing 0.524 0.000 0.524 

Sustainable leadership ---> Sustainability performance 0.774 0.000 0.774 

 
Table8  

Standardized Direct, Indirect, and Total Effects of the Proposed Theoretical Model 
   Standardized 

Direct effect 

Standardized 

Indirect effect 

Standardized 

Total effect 

Sustainable leadership ---> Lean manufacturing 0.501 0.000 0.501 

H4: Sustainable         

leadership 

---> Sustainability performance 0.548 0.217 0.764 

Lean manufacturing ---> Sustainability performance 0.433 0.000 0.433 



Regarding the results in table 8, the equations for the proposed theoretical model 
were conducted as followed. 

 
Z Lean manufacturing  = 0.501 Sustainable leadership  (1) 
 
Z Sustainability performance = 0.764 Sustainable leadership   

    + 0.433 Lean manufacturing   (2) 
 
Moderate effect testing 

 Considering the moderate effect of automotive and nonautomotive industry, the 
Chi-square of the unconstrained was 728.446 and degree of freedom was 186, whereas 
the Chi-square of the fully constrained was 761.239 and degree of freedom was 202. 
The difference of the Chi-square was 32.793 and degree of freedom was 16. The p-value 
was 0.008 which could be summarized that the model is different across type of industry. 
After checking each specific path, the results reported that industry has moderate effect 
on the path from sustainable leadership and lean production at 95% confidence whereas 
industry has no moderate effect on the rest of all path levels. Thus, it can be concluded 
that H5 are partial support. 

Considering the moderate effect of lean adoption less than 5 years comparing to 
more than 5 years, the Chi-square of the unconstrained was 609.629 and degree of 
freedom was 186, whereas the Chi-square of the fully constrained was 645.138 and 
degree of freedom was 202. The difference of the Chi-square was 35.509 and degree of 
freedom was 16. The p-value was 0.003 which could be confirmed that the model is 
different across length of lean adoption. After checking each specific path, the results 
reported that length of lean adoption has moderate effect on the path from sustainable 
leadership and lean production at 99% confidence whereas length of lean adoption has 
no moderate effect on the rest of all path levels. Thus, it can be concluded that H6 are 
partial supported. 
 
Table 9 

Summary of Hypotheses Testing 
Hypothesis and its description Results 

H1: There is a positive relationship betw een sustainable leadership and lean manufacturing Supported 

H2: There is a positive relationship betw een sustainable leadership and sustainability performance Supported 

H3: There is a positive relationship betw een lean manufacturing and sustainability performance Supported 

H4: There is a relationship betw een sustainable leadership and sustainability performance through 

lean manufacturing 

Supported 

(Partial effect) 

H5: There is a moderate effect of type of industry on the simultaneous relationships among 

sustainable leadership, lean manufacturing, and sustainability performance 

Supported 

(Partial effect) 

H6: There is a moderate effect of length of lean adoption on the simultaneous relationships among 

sustainable leadership, lean manufacturing, and sustainability performance 

Supported 

(Partial effect) 

 
Table 10 

Content Analysis Results from 3 Experts 
Dimension/Situation details  Some 

extent 

Moderate 

extent 

Extensive/full 

extent 

Supplier feedbacks and involvements  28 11 1 

Customer feedbacks and involvements  6 20 14 

Process standardization and working instruction 11 20 9 

Employee feedbacks and involvements  27 11 2 

Leaderships, management skills, relationships, innovation 16 18 6 

Organizational success caused by lean implementation 31 7 2 



Qualitative results 

 Content analysis was done by means of content analysis by 3 experts presented 
in table 10 and below details. 
Supplier feedbacks and involvements  

 Participants informed that the company takes some attention on supplier 
involvement, which is consistent with quantitative results. There are many reasons that 
the relationship between company and suppliers is at low level and suppliers do not 
encourage just in time policy. First, due to material prices had been changing frequently 
depending on market prices. Purchasing in bulk raw materials resulted in a risk of loss 
from the price difference. Second, materials for some industry such as plastic, garment, 
and OEM industry had to be ordered from suppliers which were determined by 
customers. Therefore, suppliers had high level of bargaining power to ask maximum 
purchased volume, leading to high level of raw material inventory. Third, raw materials 
inventory for some industry such as electric and electronic, automotive, and garment 
industry was very high because the companies needed to import raw materials from 
Germany, America, and Japan, the process of which took a long time for transportation.  
Therefore, the company selected to purchase in bulk raw materials, in order to avoid the 
shortage of materials.  
Customer feedbacks and involvements 

 Participants informed that the company takes the most attention on customer 
involvement, which is consistent with quantitative results. Customers are the most 
important for organization success therefore company need to operate well to meet 
customers’ requirements including superior quality, reasonable cost, and on time 
delivery. For instance, some companies measured performance based on the 
measurement by using cycle or takt time received from customers, defect rate for all 
industry was controlled by customer at 2-3% using 3 stations of quality control points, i.e. 
incoming point, in-process point, and outgoing point, and some companies were 
evaluated and received certificate from customers. Most participants work with Japanese 
customers who often visited manufacturing production line.  
Process standardization and work instruction 

Participants informed that the company takes the most attention on customer 
involvement, which is consistent with quantitative results. Due to some companies 
especially OEM companies must to follow process and work instruction received from 
customers. In addition, most of companies were ISO 9001 qualified, guaranteeing the 
productivity control for all processes by using work instructions.  
Employee feedbacks and involvements 

Participants informed that the company takes some attention on employee 
involvement, which is consistent with quantitative results. Some managers informed that 
due to low educational degree of their employees as well as most foreigner employees 
from Myanmar, Laos, Vietnam, and Cambodia, thus managers do not trust and do not 
give them opportunity to exchange ideas and potentials. In addition, SMEs companies 
operating in fierce competition with small number of employees did not have enough 
resources to encourage lean implementation. Managers do not take more attention and 
explanations before lunch lean program resulted in misunderstanding with employees. 
Employees perceived lean practices as extra work without extra pay. In addition, most 
companies were located in an area with many factories; thus, employees had an 
opportunity to compare the compensation, welfare, and benefits offered in the companies 
nearby. Due to managers avoided problem occur from staff turnover rate; therefore, 
managers do not much force employees to join lean program. 
Leadership skills   

 Most participants informed that they proficient in technical skills, human, and 
communication skills whereas scarce in conceptual skills. Moreover, most participants 
informed that they cannot work well in decision making and cannot be representative for 



their company. In addition, most participants informed that due to low skill and dedication 
employees; thus, difficult to create teamwork, culture, and innovation.         
Organizational success  

 Participants informed that lean practices were appropriate for automotive industry 
though less attention and implementation in other industries. Two companies, get TPS 
training program from Thailand Automotive Institute, informed that fully success which 
come from electric and plastic industry. Due to fully success companies do not come 
from automotive industry which supported quantitative results that lean practices can 
apply in any industry. Most participants informed that they have some knowledge and 
skills associate with lean practices; thus, they do not work well for lean implementation. 
Participants from automotive industry informed that the company implement lean 
program for long time; however, the program fails due to implement without continuous 
and serious policy. On the other hand, participations from nonautomotive industry 
informed that the company implement lean practices due to popular program but do not 
success due to execute in early stage.     
  

Discussion of Findings  
The finding fulfills the ambiguous knowledge about influence of leadership on 

lean manufacturing and performance. According to the author’s knowledge, it is the first 
time which revealed that the positive relationship between sustainable leadership and 
lean manufacturing, lean manufacturing and sustainability performance, as well as the 
partial mediate effect of lean manufacturing on the relationship between sustainable 
leadership and sustainability performance, which are the added contributions to research 
in academic field. Due to sustainable leadership comprised of foundation practices, 
higher-level practices, and key performance drivers. First, foundation practices 
associated with technical, operational, and human skill. Second, higher-level practices 
related to conceptual skill, team and culture building. Finally, key performance drivers 
associated to innovation and employee engagement building. Presently, business cannot 
survive with only one skill such as technical, operational, human relationship, and 
conceptual skill; however it requires combination of these skills. Moreover it requires 
advanced technological, forefront innovation, quick adaptation, as well as employee and 
all supply chain members engagement (Achanga, Shehab, Roy & Nelder, 2006; Found & 
Harvey, 2007). These characteristics are necessary factors to enhance of lean 
manufacturing resulted in sustainability performance (Fullerton & Wempe, 2009; Yang, 
Hong, & Modi, 2011; Chanegrih & Creusier, 2016).  

The quantitative results reported that the model is partial difference between 
companies which operated in automotive and non-automotive companies, and the model 
is partial difference between companies which implemented lean program less than 5 
years and above 5 years. According to the author’s knowledge, it is the first time which 
revealed that influence of type of industry and length of lean adoption on the 
simultaneous relationships among sustainable leadership, lean manufacturing, and 
sustainability which are the added contributions to research in academic field. The 
results showed that the relationship between sustainable leadership and lean 
manufacturing is difference in terms of both industry type and length of lean adoption. 
Automotive companies familiar with lean practices for long time thus leaders can improve 
lean level easier than nonautomotive which implement lean in early stage which is 
consistent with qualitative results. Sustainable leaders encourage lean level by respect 
employees and customers. Heizer and Render (2014) proposed that lean production 
respects employees by giving them the opportunity to enrich both jobs and their lives. 
Company recognizes that employees know more about their jobs than anyone else. 
Employees are empowered to make improvements. Lean production begins externally 
with a focus on the external customer including end users and society. Understanding 
what the external customer wants and ensuring they input and feedback are starting 



points for lean production. Lean operations means identifying external customer value by 
analyzing all the activity required to produce the product and then optimizing the entire 
process from the external customer’s perspective. 

In addition, the results revealed that the relationship between lean manufacturing 
and sustainability performance is no difference in terms of both industry type and length 
of lean adoption. This confirms the concept that lean can be applied in any industry, any 
size, or anyplace (White et al., 1999; Shah & Ward, 2003; Anand & Kodali, 2008). Since 
the managers informed that they realized that lean practices are appropriate for 
automotive industry, though less attention and implementation in other industries. 
Moreover, qualitative results reported that two companies informed that fully success 
which come from electric and plastic industry. Due to fully success companies do not 
come from automotive industry which supported quantitative results that lean practices 
can apply in any industry. The first thing to do before launching lean program to all 
process is that the company should buy-in the understanding of managers about lean 
concept and implementation. Willingness with well understanding and realizing 
importance of lean program will lead to superior results, especially operational (Hallgren 
& Olhanger, 2009; Alsmadi, Almani & Jerisat, 2012; Arawati & Mohd, 2012; Marynell, 
2013; Chanegrih & Creusier, 2016), economic (Taj & Morosan, 2011; Hibadullah et al., 
2013; Hong, Yang & Dobrzykowski, 2014; Sharma, Dixit & Qadri, 2015), and 
environmental and social performance (Curkovic et al., 2000; King & Lenox, 2001; 
Burawat, 2017). 

Finally, the results reported that the relationship between sustainable leadership 
and sustainability performance is no difference in terms of both industry type and length 
of lean adoption. Even though, the concept of sustainable leadership and environmental 
and social performance is novel; however, the results confirmed that both of them 
appropriate for all companies and all industries. Consistent with Gurr (2007) proposed 
sustainable leadership takes into deliberation a comprehensive scope of complex 
interconnections among personals, the business community, worldwide demands and 
the natural environment, with the essential objective that a company accomplishes well-
being by concerning social values, obtaining success in long-term based on strategic 
decision-making value and preservation the ecosystem, of which we all form an integral 
part. In addition, sustainable leadership creates communities, encourages cooperation 
among stakeholders and fosters value in long-term. The relevance of sustainable 
leadership for chargeable strategic decision making in sustainable companies is obvious 
in the method it directs the sustainable leaders attentions with regard to four fields of 
deliberation when making decisions. It requires that top executives adopts a macro view 
of the company (Avery & Bergsteiner, 2011) due to sustainability associates with a 
variety dimensions of development and performance (Casserley & Critchley, 2010): (1) 
on a individual level: keeping physical health and individual psychological; (2) at the 
business level: keeping a workplace surrounding that permits workers to improve 
manifold knowledge with the goal of accomplishing the company’s purposes, which are 
linked up with the goals of stakeholders; (3) at the social level: socially-responsible 
handling in the broader community; and (4) on the ecological level: preservation and 
sustainable environmental change.  

 

Managerial Implication   
The findings provide some implications for the practitioners and entrepreneurs. 

The results show that lean manufacturing will result in high level of both operational and 
financial performance, which is worth taking more attention. In addition, Thai managers 
tend to understand that lean manufacturing is suitable for only automotive industry. 
Nevertheless, the results confirmed that it can be applied for any manufacturing as well 
as any company size. Moreover, at present, there are many studies asserting that it can 
also be applied in service industry. Successful lean production requires serious 



cooperation and attentions of all employees across company; thus, managers should 
create the good two-way relationship, sharing, caring, bottom up communication, and 
free-rein culture with their employees. Effective supply chain management is imperative 
by close communications and relations with suppliers, distributors, and customers.          

 
Suggestions for Future Research 

The results offer several implications for scholarly researchers.  First, due to the 
scarce studies of sustainable leadership and sustainability performance, the future study 
should augment knowledge by investigating the antecedent and consequence of these 
two variables. Second, the literature on leadership paradigms, organizational 
performance and corporate sustainability, and key mediating variables, particularly 
shared vision and values, self-leadership, an organizational team orientation and 
consensual decision-making, affecting their relationships should be examined. Third, due 
to leadership have effect on lean practices resulted in higher performance thus the future 
study should be focused more on effect of other type of leadership. Finally, the 
successful lean production required cooperation across all members of supply chain, 
which takes time; thus, it requires longitudinal studies. 

 

Limitations  
There are some expected potential limitations. Firstly, the effect of external 

factors which may involve sustainable leadership, lean manufacturing, and sustainability 
performance, such as political issues, macroeconomics, microeconomics, and economic 
crisis. Secondly, as the study applied self-report and cross-sectional data, the 
summarizations could not only make causal extrapolations but also increase some 
concerns about common bias.  Therefore, a study in long term is required to offer greater 
definitive summarization.  Thirdly, the results explain the small and medium 
manufacturing firms’ situations and activities which may not be corresponding with the 
service companies as well as large companies. Lastly, the results describe situations and 
activities of firms operating in Thailand, which may not be compatible with international 
and multinational corporations.   
 

Conclusion 
 This study fulfills the vague knowledge by confirming the relationships among 
sustainable leadership, lean manufacturing, and sustainability performance. In addition, 
this study augments the comprehension that lean manufacturing can be applied in any 
industry (White et al., 1999; Shah & Ward 2003; Anand & Kodali 2008). Accomplished 
lean implementation requires serious and much attention from all members across 
company, suppliers, distributors, and customers (Achanga et al., 2006; Found & Harvey, 
2007). Successful lean managers need insight comprehension about lean concept and 
implementation before persuading their employees to do with higher willingness and 
cooperation. Referring to the scarcity of lean manufacturing success at present time (Pay 
2006), it is likely to be a challenge for the future research to explore antecedent, 
consequent, and intervention factors, which will result in superior understanding of the 
lean production notions and utilizations. Successful lean implementation will generate 
better financial outcomes and lower cost thanks to the willingness of all employees and 
efficient processes which lead to all of sustainable competitiveness, including operational 
(Marynell, 2013; Chanegrih & Creusier, 2016), financial (Hong et al., 2014; Sharma et al., 
2015), social and environmental performance (Burawat, 2017). 
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Abstract— This study proposes to examine the structural 

relationship model among transformational leadership, lean 

manufacturing, and sustainability performance. In addition, this study 
is aimed to explore the relationship between transformational 

leadership and sustainability performance through lean 

manufacturing. Moreover, this study is intended to explore the 

moderate effect of type of industry and length of lean adoption. The 

research design is based on the mixed method gathering data from 
middle and senior managers working in small and medium 

enterprises of Thai manufacturing industry. Regarding the 

quantitative approach, the data were collected from 598 respondents 

by means of survey. Considering the proposed theoretical model, the 

results reported that transformational leadership associated with lean 
manufacturing and sustainability performance, and lean 

manufacturing related to sustainability performance. In addition, the 

results further reported that lean manufacturing has a partial mediated 

effect on the relationship between transformational leadership and 
sustainability performance. Moreover, the results showed that the 

relationship between transformational leadership and lean 

manufacturing is difference in terms of type of industry while no 

difference in term of lean adoption. The results further presented that 

the relationships between lean manufacturing and sustainability 
performance, and between transformational leadership and 

sustainability performance are no difference in terms of both type of 

industry and length of lean adoption. Qualitative approach was 

employ to collect data from 40 participants who informed that lean 

practices were appropriate for automotive industry, though less 
attention and implementation in other industries. The company takes 

the most attention on customer involvement, some attention on 

employee and supplier involvement, which is consistent with 

quantitative results. Managers tend to give advices and exchange 

ideas with their followers rather than inspire and give them 
opportunities to make decision. The first thing to do before launching 

lean program to all process is that the company should buy-in the 

understanding of managers about lean concept and implementation. 

Willingness with well understanding and realizing importance of lean 

program will lead to superior results, especially operational, 

economic, and sustainability performance 

Keywords—transformational leadership; lean manufacturing; 
sustainability performance; manufacturing industry; small and 

medium enterprises 

I.  INTRODUCTION  

Currently, globalization leads to free communication 

without borders; this results in high competition in both 
national and global markets. In addition, labor wages of Thai 

labors are nearby Malaysian workers; however, Malaysian 

productivity is of double value compared to Thailand’s. 
Meanwhile, Thai employee wage is 5 times higher than that of 

Vietnamese workers but Thai productivity is only twice 
compared to Vietnam’s. Meanwhile, Singapore wage is double 

of Thai wage but Singapore productivity is 5 times higher than 
Thailand’s [1]. In addition, Thailand’s labor productivity is 

raised by 2% per year, which is very poor once compared to 
other nations such as China and Vietnam, with the increase by 

10% and 4%, respectively [2]. The unit labor costs of Thailand 

increased by 3% while Indonesia fell by 12% [2]. Inventory is 
one of the most expensive assets of many firms, representing 

as much as 50% of total invested capital. Therefore, managers 
have long recognized that good inventory management is 

important. Furthermore, a firm can decrease costs by 
decreasing inventory. On the contrary, production may stop 

and consumers become discontented when a product is not 

enough [3].  

According to high competition, low productivity, and high 

inventory, firms operating in manufacturing industry are 
imperative to explore strategies to raise profit, productivity 

and quality while decreasing costs, defects, and lead time 
delivery to end users, all of which need the mutual support of 

all supply chain members from suppliers, subcontractors, 

employees, management teams, distributors, and customers. 
Although 70% of all manufacturing firms take much attention 

on lean manufacturing, only 26% are significant success [4]. 
Successful lean program is associated with management 

attention, clarifying goals and directions, seriously 
involvements and practices of all members, employees’ 

empowering, clear measurement criteria, obvious plan for 
improved process [5,6].  

The existing researches place an emphasis on the relation 

of leadership behaviors and practices that leads to successful 
lean implementations. The research literature falls short of 

considering that one leadership model might be more 
appropriate for success within lean implementations. The 

mailto:piyachat_b@rmutt.ac.th


study reveals that transformational leadership augments 

transactional leadership by building on the exchanges between 
leaders and followers [7]. In summary, the findings of the 

study add to the existing empirical data, suggesting that the 
transformational leadership model is useful when trying to 

lead change. Although several studies focus on the effect of 
leadership on lean practice, they pay attention to only one 

industry; the simultaneous study on overall industry is lacking. 

Therefore, this study extends current knowledge by examining 
the influence of transformational leadership on lean 

manufacturing practices in manufacturing industry. 

The most regularly cited advantages associated with lean 

manufacturing are development in labor productivity and 
quality, along with the decrease in lead time to customer, 

cycle time, and production costs [8,9]. However, some studies 
presented that some lean manufacturing aspects were 

connected organizational performance. Moreover, some 

studies revealed that there is no connection between lean 
manufacturing and performance [10, 11]. In addition, some 

studies reported that lean manufacturing has an effect on 
financial performance through operational performance [12, 

13]. Furthermore, few investigations studied on relationship 
between lean practices and social and environmental 

performance [13].   

Regarding the above concepts, the relationships among 
leadership style, lean manufacturing, and performance are 

equivocal. Thus, this study intends to investigate the 
simultaneous relationships among transformational leadership, 

lean manufacturing, and sustainability performance in Thai 
SMEs operate in manufacturing industry. Furthermore, this 

study intends to examine the relationship between 

transformational leadership and sustainability performance 
through lean manufacturing. The results of this study provide 

insight information in an efficient form for a company’s 
operational system, which in turn will create sustainable 

development despite sudden or severe changes in the 
international competitive environment. 

II. LITERATURE REVIEW 

A. Transformational Leadership 

Over the last 25 years, transformational leadership has 
occurred as an extremely essential model for organizational 

leadership academicians [14]. Burns [15] explained that 
transformational leadership emerges when one or more 

individuals engage with others in such a way that leaders and 
followers raise one another to greater motivation and morality 

levels. Bass [16] suggested four characterized transformational 

aspects including idealized influence and charisma (strong role 
models with high ethics), inspirational motivation (high team 

spirit and shared vision), intellectual stimulation (stresses 
problem solving and creativity), and individualized 

consideration (supportive climate and use of delegation). 
Meanwhile, Northouse [14] explained that transformational 

leaders have a clear vision of the future state of their company. 

Transformational leaders are also noted to be social architects 
who are able to communicate and transform organizations’ 

values. In addition, Northouse [14] defined transformational 
leadership as the leaders who engage with followers in a 

cooperative effort to raise their level of motivation and 

morality. To sum up, transformational leadership’s intention is 
to raise the consciousness of followers’ understanding of what 

is important, and tends to move followers to transcend their 
own self-interest in favor of what is important to their 

organization [17]. Transformational leadership theories 
suggested the importance of visionary goals, ideological 

values, intellectual stimulation, symbolic behaviors, and 

intellectual stimulation [18]. Transformational leadership is 
highly relevant and ideally suited to help transform firms and 

individuals during lean-system deployments [19]. 

B. Lean Manufacturing 

Lean production or lean manufacturing, frequently 
conceived as Toyota production system (TPS) in scholarly 

publications, began in Toyota Motor Manufacturing Company 
after the 2nd World War when almost all Japanese companies 

which include Toyota Manufacturing Company were 
encountered with the challenge of tackling production 

resources with restricted assets and facilities [20]. This 

challenge inspired managers worked for Toyota to initiate a 
variety of TPS’s elements purposed at eliminating waste. 

Therefore, lean manufacturing is about manufacturing the 
same product quantity with lower resources (working hours, 

working area, machine hours, material, instruments, and 
equipment). Recently, lean practice has advocated Toyota 

accomplish the difference of being the best manufacturer in 
the world who produce car [21]. 

Lean manufacturing is a strategy used to improve the 

manufacture and delivery of a product (to a customer’s 
expectation) by means of a purpose-designed facility and 

process, utilizing an interconnected array of supply chains. 
Lean production is classified by the academician community 

mostly into three levels. The first level associates with wasted 
elimination from the production process [22,23] and the 

efficiency to make the excellent quality products that can 

fulfill the need of final buyers. For the second level, some 
researchers construe lean as a rule controlling production 

process [24]. The final level is seen as a combination of 
techniques and means [25,26] intended to remove waste. 

Regarding well-known study, Shah and Ward [27] separated 
lean production into ten aspects, including supplier feedback, 

just in time delivery by suppliers, supplier development, 

customer involvement, pull system, continuous flow, set up 
time reduction, total productive/preventive maintenance, and 

employee involvement.  

C. Sustainability Performance 

Since the expanding attention of all kinds of stakeholders 
in company activities in recent rivalry situation, there have 

been crowded studies in area of corporate sustainability 
performance evaluation. Firms are struggling to succeed long-

term benefits by applying sustainability activities as principal 
organizational strategy [28]. The firms, whose aim is 

outstandingly seen as being one of economic return, might be 

greater readily excused for separately reporting voluntary 
sustainability assesses.              

Takala and Pallab [29] proposed that corporate 
sustainability performance generally focuses on the 



environmental, social, and economic performance of 

sustainable development. Meanwhile, sustainability 
performance is described by Schaltegger and Wagner [30] as 

the performance of a firm in all aspects and for all corporate 
sustainability drivers. Fiksel, Mcdaniel & Mendenhall [31] 

mentioned that it extends beyond the single organization 
boundaries and typically addresses the performance of both 

upstream suppliers and downstream consumers in the value 

chain. To sum up, sustainability performance involves 
performance in related with: level of emission and natural 

resource saving; other environmental activities and initiatives; 
employment features; occupational health and safety; 

relationships with society and community; involvement of 
stakeholder; and economic impacts of the organization other 

than those financial assesses applied in the financial accounts. 
The previous study presents the scarcity of accountability for 

environmental and social performance. Although there has 

been a gush of studies in corporate sustainability performance 
evaluation area, there is still no concurred universal guideline 

or standard. Generally, there are some measures commonly 
mentioned or applied by companies in opting sustainability 

performance assesses. 

III. RESEARCH METHODOLOGY 

The objective of this study is to examine the structural 
relationship model among transformational leadership, lean 

manufacturing practices, and sustainability performance, to 
explore the mediate effect of lean practice on the relationship 

between transformational leadership and sustainability 

performance, and to explore the moderate effect of type of 
industry and length of lean adoption, which was conducted 

from Thai SMEs operated in manufacturing industry. The 
study was conducted and accomplished by quantitative 

method using random sampling and snowball sampling from 
598 current middle and top managers together with qualitative 

method using in-depth interview from 40 current middle and 

top managers. The results were analyzed by descriptive 
statistics, confirmatory factor analysis, and the structural 

equation modeling by using statistical software programs.  

The instrument is composed of five parts. The first part is 

demographic information of respondents and information of 
the companies. The latter two parts are transformational 

leadership which was created by Bass and Avolio [32], and 

sustainable leadership which was created by Avery and 
Bergsteiner [33]. Next, lean manufacturing was created by 

Shah and Ward [27]. The last part is sustainability 
performance separated into three dimensions; operational 

performance scale taken from Rahman, Laosirihongthong and 
Sohal [34], financial performance scale developed from 

Griffin, Huergo, Mairesse and Peters [35], Wiklund and 
Shepherd [36], and Hung, Lien, Fang and McLean [37], and 

environmental and social performance developed from Global 

Reporting Initiative [38] index. Qualitative e information was 
gathered by semi-structural in-depth interview.   

IV. RESULTS 

The 598 of total 1740 questionnaires (response rate 34.4%) 

were obtained to do analysis. The majority of respondents 
were male (56.2%) of the age above 40 years old (31.4%), 

factory/production manager (38.8%), bachelor’s degree 

(75.6%), working in nonautomotive (63.9%), and company 
age above 15 years (46.2%).  

Before conducting any statistical analysis, the rule of 
normal distribution of collected responses should be 

examined. The skewness and kurtosis values, which evaluate 
the normal distribution, should vary from -3 to +3 [39, 40]. 

The results presented that the skewness values vary from -

0.972 to 0.603, and the kurtosis values vary from -1.857 to 
1.870. Meanwhile, the Pearson’s bivariate correlations of all 

relationships were significant. Therefore, it could be 
summarized that the normal distribution and linearity principle 

were accepted. 

The Chi-square is important statistics; however, a 

statistical significance test is responsive to sample size [41, 
42], which presents that when the large samples are applied, 

the Chi-square statistic nearly always denies the framework 

[43, 44].  Therefore, several academicians mentioned that a 
framework could also be accepted if most of the fit indices 

report good evaluation results  and only a few quantities  of 
indices are less than the lowest threshold [45, 46]. 

  

Fig. 1. The Competing model.          Fig. 2. The proposed theoretical model. 

A. Model Fit Testing 

Although the finding of Chi-square statistics of the 
proposed theoretical model showed significance at 0.05 level, 

the remained results were higher than the minimum criteria 
displayed in table I. Thus, it could be claimed that the 

structure of sustainable leadership, lean manufacturing, and 
sustainability performance were reasonable to illustrate the 

interrelationships among items and latent variables.  

T ABLE I. MODEL FIT INDEXES OF THE COMPETING AND THE PROPOSED 

T HEORETICAL MODEL 

Model CMIN p-value df CMIN/df CFI IFI 

Competing  674.318 0.000 127 5.310 0.918 0.918 

Proposed  583.957 0.000 126 4.635 0.931 0.931 

Model AGFI NFI PGFI TLI RMSEA AIC (default) 

Competing  0.849 0.901 0.660 0.901 0.085 762.318 

Proposed  0.866 0.914 0.664 0.916 0.078 673.957 

B. Direct Effect Testing 

The value of t-test including the estimated value, standard 
error (S.E.), critical ratio (C.R.), and p-value, indicates that 

there is a significant positive relationship between 

transformational leadership and lean manufacturing, 
transformational leadership and sustainability performance, 

and lean manufacturing and sustainability performance. Thus, 
it could be summarized that H1, H2, and H3 were supported.   



TABLE II. HYPOTHESES T ESTING RESULTS OF THE PROPOSED MODEL 

Relationship Estimate S.E. C.R. p-

value 

H1:   

Transformational  

leadership 

 

--> 

 

Lean  

manufacturing 

 

0.928 

 

0.071 

 

13.036 

 

*** 

H2:   

Transformational 

leadership 

 

--> 

 

Sustainability  

performance 

 

0.263 

 

0.055 

 

4.820 

 

*** 

H3:   

Lean  

manufacturing 

 

--> 

 

Sustainability  

performance 

 

0.306 

 

0.043 

 

7.030 

 

*** 

***P-VALUE< 0.001  (P-VALUE LESS THAN 0.001  WAS AT THE SIGNIFICANT LEVEL OF 0.001) 

 
 

C. Mediate Effect Test 

The mediate effected was tested by using Kenny approach 

[47] and comparing model fit indices between competing and 

proposed theoretical model. 

The competing model was to investigate the direct effect 

of transformational leadership on lean manufacturing and 
sustainability performance, which is depicted in figure 1. The 

proposed model was to investigate the direct effect of 
transformational leadership on lean manufacturing and 

sustainability performance as well as the indirect effect of lean 

manufacturing on the relationship between transformational 
leadership and sustainability performance, which is depicted 

in figure 2. Comparing the model fit statistics of the 
competing model and the proposed theoretical model, which is  

presented in table II, these results confirmed that the model fit 
statistics of the proposed theoretical model are greater than 

those of the competing model. Thus, it could be asserted that 
the relationships among transformational leadership, lean 

manufacturing, and sustainability performance are better 

described by an effect of transformational leadership on 
sustainability performance through lean manufacturing. 

TABLE III. STANDARDIZED DIRECT, INDIRECT, AND TOTAL EFFECTS OF THE  

COMPETING MODEL 

Relationship Standardized 

Direct Effect 

Standardized  

Indirect Effect 

Standardized  

Total Effect 

 

Transformational  

leadership 

 

--> 

 

Lean  

manufacturing 

 

0.610 

 

0.000 

 

0.610 

 

Transformational 

leadership 

 

--> 

 

Sustainability  

performance 

 

0.641 

 

0.000 

 

0.641 

TABLE IV. STANDARDIZED DIRECT, INDIRECT, AND TOTAL EFFECTS OF THE 

PROPOSED MODEL 

Relationship Standardized 

Direct Effect 

Standardized  

Indirect Effect 

Standardized  

Total Effect 

 

Transformational  

leadership 

 

--> 

 

Lean  

manufacturing 

 

0.593 

 

0.000 

 

0.593 

H4 

Transformational 

leadership 

 

--> 

 

Sustainability  

performance 

 

0.301 

 

0.324 

 

0.625 

 

 Lean  

manufacturing 

 

--> 

 

Sustainability  

performance 

 

0.547 

 

0.000 

 

0.547 

 

Considering Kenny approach, all three direct effects were 
significance at 0.001 level. Regarding the competing model, 

the standardized direct effect between transformational 

leadership and sustainability performance was 0.641. In 

contrast, the findings from the proposed theoretical model 
revealed that standardized direct effect between 

transformational leadership and sustainability performance 
was 0.301 while the standardized indirect effect was 0.324, 

and standardized total effect was 0.625. Since the standardized 
direct effect of the proposed theoretical model was less than 

that of the competing model, it could be summarized that there 

is an effect of transformational leadership on sustainability 
performance through lean manufacturing. 

Due to the greater model fit statistics and the low level of 
the standardized direct effect, it could be summarized that the 

relationships are better described by a partial effect of 
transformational leadership on sustainability performance 

through lean manufacturing. Thus, H4 was supported. 

Regarding the results in table IV, the equations for the 

proposed theoretical model were conducted as followed. 

  Z Lean manufacturing  

 = 0.593 Transformational leadership  (1) 

 

 Z Sustainability performance  

 = 0.625 Transformational leadership  

 + 0.547 Lean manufacturing                         (2) 

 

Fig. 3. Structural model of the proposed theoretical model 

D. Moderate Effect Testing 

Considering the moderate effect of automotive and 

nonautomotive industry, the Chi-square of the unconstrained 



was 952.664 and degree of freedom was 252, whereas the Chi-

square of the fully constrained was 995.450 and degree of 

freedom was 270. The difference of the Chi-square was 

42.786 and degree of freedom was 18. The p-value was 0.001 

which could be summarized that the model is different across 

type of industry. After checking each specific path, the results 

reported that industry has moderate effect on the path from 

transformational leadership and lean production at 95% 

confidence whereas industry has no moderate effect on the rest 

of all path levels. Thus, it can be concluded that H5 are partial 

support. 

Considering the moderate effect of lean adoption less than 

5 years comparing to more than 5 years, the Chi-square of the 

unconstrained was 833.552 and degree of freedom was 252, 

whereas the Chi-square of the fully constrained was 864.683 

and degree of freedom was 270. The difference of the Chi-

square was 31.131 and degree of freedom was 18. The p-value 

was 0.028 which could be confirmed that the model is 

different across length of lean adoption on the structural 

relationships. After checking each specific path, the results 

reported that length of lean adoption has no moderate effect on 

the all path levels. Thus, it can be concluded that H6 are 

partial supported. 

E. Qualitative Results 

1) Supplier feedbacks and involvements : Participants 

informed that the company takes some attention on supplier 

involvement, which is consistent with quantitative results. 

There are many reasons that the relationship between 

company and suppliers is at low level and suppliers do not 

encourage just in time policy. First, due to material prices had 

been changing frequently depending on market prices. 

Purchasing in bulk raw materials resulted in a risk of loss from 

the price difference. Second, materials for some industry such 

as plastic, garment, and OEM industry had to be ordered from 

suppliers which were determined by customers. Therefore, 

suppliers had high level of bargaining power to ask maximum 

purchased volume, leading to high level of raw material 

inventory. Third, raw materials inventory for some industry 

such as electric and electronic, automotive, and garment 

industry was very high because the companies needed to 

import raw materials from Germany, America, and Japan, the 

process of which took a long time for transportation.  

Therefore, the company selected to purchase in bulk raw 

materials, in order to avoid the shortage of materials.  

2) Customer feedbacks and involvements: Participants 

informed that the company takes the most attention on 

customer involvement, which is consistent with quantitative 

results. Customers are the most important for organization 

success therefore company need to operate well to meet 

customers’ requirements including superior quality, 

reasonable cost, and on time delivery. For instance, some 

companies measured performance based on the measurement 

by using cycle or takt time received from customers, defect 

rate for all industry was controlled by customer at 2-3% using 

3 stations of quality control points, i.e. incoming point, in -

process point, and outgoing point, and some companies were 

evaluated and received certificate from customers. Most 

participants work with Japanese customers who often visited 

manufacturing production line.  

3) Process standardization and work instruction: 

Participants informed that the company takes the most 

attention on customer involvement, which is consistent with 

quantitative results. Due to some companies especially OEM 

companies must to follow process and work instruction 

received from customers. In addition, most of companies were 

ISO 9001 qualified, guaranteeing the productivity control for 

all processes by using work instructions.  

4) Employee feedbacks and involvements: Participants 

informed that the company takes some attention on employee 

involvement, which is consistent with quantitative results. 

Some managers informed that due to low educational degree 

of their employees as well as most foreigner employees from 

Myanmar, Laos, Vietnam, and Cambodia, thus managers do 

not trust and do not give them opportunity to exchange ideas 

and potentials. In addition, SMEs companies operating in 

fierce competition with small number of employees did not 

have enough resources to encourage lean implementation. 

Managers do not take more attention and explanations before 

lunch lean program resulted in misunderstanding with 

employees. Employees perceived lean practices as extra work 

without extra pay. In addition, most companies were located in 

an area with many factories; thus, employees had an 

opportunity to compare the compensation, welfare, and 

benefits offered in the companies nearby. Due to managers 

avoided problem occur from staff turnover rate; therefore, 

managers do not much force employees to join lean program. 

5) Leadership skills: Most participants informed that they 

proficient in technical skills, human, and communication skills 

whereas scarce in conceptual skills. Moreover, most 

participants informed that they cannot work well in decision 

making and cannot be representative for their company. In 

addition, most participants informed that due to low skill and 

dedication employees; thus, difficult to create teamwork, 

culture, and innovation.         
6) Organizational success: Participants informed that lean 

practices were appropriate for automotive industry though less 
attention and implementation in other industries. Two 

companies, get TPS training program from Thailand 
Automotive Institute, informed that fully success which come 

from electric and plastic industry. Due to fully success 
companies do not come from automotive industry which 

supported quantitative results that lean practices can apply in 

any industry. Most participants informed that they have some 
knowledge and skills associate with lean practices; thus, they 

do not work well for lean implementation. Participants from 
automotive industry informed that the company implement 

lean program for long time; however, the program fails due to 
implement without continuous and serious policy. On the 

other hand, participations from nonautomotive industry 
informed that the company implement lean practices due to 

popular program but do not success due to execute in early 

stage.     



V. DISCUSSIONS AND CONCLUSIONS 

After the data has been analyzed, the paper is ready for the 
discussions and conclusions .  

A. Discussions of Findings 

The finding fulfills the ambiguous knowledge about 

influence of leadership on lean manufacturing and 
performance. Due to transformational leadership comprised of 

idealized influence and charisma (strong role models with 
high ethics), inspirational motivation (high team spirit and 

shared vision), intellectual stimulation (stresses problem 

solving and creativity), and individualized consideration 
(supportive climate and use of delegation). Presently, business 

cannot survive with only one skill such as technical, 
operational, human relationship, and conceptual skill; however 

it requires combination of these skills. Moreover it requires 
advanced technological, forefront innovation, quick 

adaptation, as well as employee and all supply chain members 
engagement [48, 49]. These characteristics are necessary 

factors to enhance of lean manufacturing resulted in 

organizational performance. According to lean practice relates 
to elimination of wastes; thus, the results confirms connection 

between lean and sustainability performance including 
operational, economic, and social and environmental 

performance [12, 50, 51].   

The quantitative results reported that the model is partial 

difference between companies which operated in automotive 

and non-automotive companies, and the model is partial 
difference between companies which implemented lean 

program less than 5 years and above 5 years. The results 
showed that the relationship between transformational 

leadership and lean manufacturing is difference in terms of 
industry type. Automotive companies familiar with lean 

practices for long time thus leaders can improve lean level 

easier than nonautomotive which implement lean in early 
stage which is consistent with qualitative results. 

transformational leaders encourage lean level by respect 
employees and customers. Heizer and Render [3] proposed 

that lean production respects employees by giving them the 
opportunity to enrich both jobs and their lives. Company 

recognizes that employees know more about their jobs than 
anyone else. Employees are empowered to make 

improvements. Lean production begins externally with a focus 

on the external customer including end users and society. 
Understanding what the external customer wants and ensuring 

they input and feedback are starting points for lean production. 
Lean operations means identifying external customer value by 

analyzing all the activity required to produce the product and 
then optimizing the entire process from the external 

customer’s perspective. 

In addition, the results revealed that the relationship 
between lean manufacturing and sustainability performance is 

no difference in terms of both industry type and length of lean 
adoption. This confirms the concept that lean can be applied in 

any industry, any size, or anyplace [8, 25, 52]. Since the 
managers informed that they realized that lean practices are 

appropriate for automotive industry, though less attention and 

implementation in other industries. Moreover, qualitative 
results reported that two companies informed that fully 

success which come from electric and plastic industry. Due to 

fully success companies do not come from automotive 
industry which supported quantitative results that lean 

practices can apply in any industry. The first thing to do 
before launching lean program to all process is that the 

company should buy-in the understanding of managers about 
lean concept and implementation. Willingness with well 

understanding and realizing importance of lean program will 

lead to superior results, especially operational [53, 54, 55, 9], 
economic [56, 11, 57, 58], and environmental and social 

performance [59, 60, 13]. 

Finally, the results reported that the relationship between 

transformational leadership and sustainability performance is 
no difference in terms of both industry type and length of lean 

adoption. The results confirmed that both of them appropriate 
for all companies and all industries. Consistent with Gurr [61] 

proposed sustainable leadership takes into deliberation a 

comprehensive scope of complex interconnections among 
personals, the business community, worldwide demands and 

the natural environment, with the essential objective that a 
company accomplishes well-being by concerning social 

values, obtaining success in long-term based on strategic 
decision-making value and preservation the ecosystem, of 

which we all form an integral part. In addition, sustainable 

leadership creates communities, encourages cooperation 
among stakeholders and fosters value in long-term. The 

relevance of sustainable leadership for chargeable strategic 
decision making in sustainable companies is obvious in the 

method it directs the sustainable leaders attentions with regard 
to four fields of deliberation when making decisions. It 

requires that top executives adopts a macro view of the 

company [62] due to sustainability associates with a variety 
dimensions of development and performance [63]: (1) on a 

individual level: keeping physical health and individual 
psychological; (2) at the business level: keeping a workplace 

surrounding that permits workers to improve manifold 
knowledge with the goal of accomplishing the company’s 

purposes, which are linked up with the goals of stakeholders; 
(3) at the social level: socially-responsible handling in the 

broader community; and (4) on the ecological level: 

preservation and sustainable environmental change. 

B. Managerial Implications 

The findings provide some implications for the 
practitioners and entrepreneurs. The results show that lean 

manufacturing will result in high level of both operational and 
financial performance, which is worth taking more attention. 

In addition, Thai managers tend to understand that lean 
manufacturing is suitable for only automotive industry. 

Nevertheless, the results confirmed that it can be applied for 
any manufacturing as well as any company size. Moreover, at 

present, there are many studies asserting that it can also be 

applied in service industry. Successful lean production 
requires serious cooperation and attentions of all employees 

across company; thus, managers should create the good two-
way relationship, sharing, caring, bottom up communication, 

and free-rein culture with their employees. Effective supply 
chain management is imperative by close communications and 

relations with suppliers, distributors, and customers. 



C. Suggestions for Future Research 

The results offer several implications for scholarly 

researchers.  First, due to the scarce studies of sustainability 

performance, the future study should augment knowledge by 

investigating the antecedent and consequence of this variable. 

Second, the literature on leadership paradigms, organizational 

performance and corporate sustainability, and key mediating 

variables, particularly shared vision and values, self-

leadership, an organizational team orientation and consensual 

decision-making, affecting their relationships should be 

examined. Third, due to leadership have effect on lean 

practices resulted in higher performance thus the future study 

should be focused more on effect of other type of leadership. 

Finally, the successful lean production required cooperation 

across all members of supply chain, which takes time; thus, it 

requires longitudinal studies. 

D. Limitations 

There are some expected potential limitations. Firstly, the 

effect of external factors which may involve sustainable 

leadership, lean manufacturing, and sustainability 

performance, such as political issues, macroeconomics, 

microeconomics, and economic crisis. Secondly, as the study 

applied self-report and cross-sectional data, the 

summarizations could not only make causal extrapolations but 

also increase some concerns about common bias.  Therefore, a 

study in long term is required to offer greater definitive 

summarization.  Thirdly, the results explain the small and 

medium manufacturing firms’ situations and activities which 

may not be corresponding with the service companies as well 

as large companies. Lastly, the results describe situations and 

activities of firms operating in Thailand, which may not be 

compatible with international and multinational corporations.   

E. Conclusions 

This study fulfills the vague knowledge by confirming the 

relationships among sustainable leadership, lean 

manufacturing, and sustainability performance. In addition, 

this study augments the comprehension that lean 

manufacturing can be applied in any industry [8, 25, 52]. 

Accomplished lean implementation requires serious and much 

attention from all members across company, suppliers, 

distributors, and customers [48, 49]. Successful lean managers 

need insight comprehension about lean concept and 

implementation before persuading their employees to do with 

higher willingness and cooperation. Referring to the scarcity 

of lean manufacturing success at present time [4], it is likely to 

be a challenge for the future research to explore antecedent, 

consequent, and intervention factors, which will result in 

superior understanding of the lean production notions and 

utilizations. Successful lean implementation will generate 

better financial outcomes and lower cost thanks to the 

willingness of all employees and efficient processes which 

lead to all of sustainable competitiveness, including 

operational [9, 51], financial [57, 58], social and 

environmental performance [13].  
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