
 

 
 

 

 

LEAN-EXCELLENCE BUSINESS MANAGEMENT FOR  

SMALL AND MEDIUM-SIZED MANUFACTURING COMPANIES 

IN KURDISTAN REGION OF IRAQ 

 
 

 
Ibrahim Salih Mohammad 

 

A thesis submitted in partial fulfilment of the requirements of  

the University of Wolverhampton for the degree of Doctor of Philosophy  

This research programme was carried out in collaboration with the faculty of Science 

and Engineering  

 

 

June 2021 

 

 

This work or any part thereof has not previously been presented in any form to the 
University or to any other body whether for the purposes of assessment, publication or 
for any other purpose (unless otherwise indicated). Save for any express 
acknowledgements, references and/or bibliographies cited in the work, I confirm that 
the intellectual content of the work is the result of my own efforts and of no other 
person.  

 
 
The right of Ibrahim Salih Mohammad to be identified as the author of this work is 
asserted in accordance with ss.77 and 78 of the Copyright, Designs and Patents Act 
1988. At this date, copyright is owned by the author.  
 

 
 

 
Signature……………………………………… 

 

  Date……………………………........……..…… 



Introductory Pages                                                                                          
 

 

II 

 

Abstract 

To survive in the twenty-first century’s business environment, many Small and Medium 

Enterprises (SMEs) depend on Lean Manufacturing (LM) techniques as their industrial 

strategies to enable them to reduce waste, time, effort, enhance quality and increase 

customer satisfaction constantly. However, many SMEs, especially in developing 

countries, fail to engage in lean programmes successfully. In this research, a strategic 

framework to support LM practices within manufacturing SMEs in the Kurdistan Region 

of Iraq (KRI) has been developed. 

Based on a comprehensive review of the literature, the research develops Lean-

Excellence business management (LEBM), a conceptual framework resulting from the 

integration of lean tools with the criteria of the Malcolm Baldrige National Quality Award 

(MBNQA) excellence model. The framework assists lean practices through eight 

variables, namely lean leadership, strategic planning, customer relationship, 

continuous improvement, process management, human resource development, 

organisational learning and business results. 

The research applied mixed-method techniques, including a questionnaire 

administered to 207 SMEs, three case studies and an interview with nine experts to 

validate the framework. The findings indicate that lean practices in the KRI-SMEs are 

not matured. However, partial lean practices still positively influence business 

performance. Many factors impede the adoption of LM, including language barriers, 

outdated management style, substandard attitudes of employees, poor technological 

infrastructure, and lack of government support. 

The findings from this research could be a good driver to introducing LM to 

manufacturing SMEs within developing countries. However, external issues such as 

government support, national culture and workers’ personal values were excluded in 

this research, which can address critical gaps for further research. 

Key Words: Lean Excellence, Manufacturing SMEs, KRI, CSF of lean, Lean tools  
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1 

Chapter One 

Introduction to the Research 

This chapter outlines the problem, rationale behind this research, research questions, 

the research aim and its objectives. It also describes the contributions of this research. 

Finally, the ethical issues and the outline of the thesis are presented.  

1.1 The Research Problem 

Currently, ferocious challenges in competition and the organisation’s quest to achieve 

higher profits and improved customer satisfaction have forced many Small and 

Medium-sized Enterprises (SMEs) to consider lean manufacturing (LM) as an essential 

industrial strategy (Matt and Rauch, 2013; Ottar et al., 2011). LM is a powerful 

approach that combines effective tools, practices and strategies to reduce waste, effort 

and cost to increase customer satisfaction (Antosz & Stadnicka, 2017; Bhamu & 

Sangwan, 2014). 

The relevant literature reveals that successful implementation of LM within SMEs is a 

complex task (Buyukozkan et al., 2015). There is still no congruity among researchers 

about LM practices, as LM’s measurement changes over time (Holweg, 2007), and the 

relationship among its functional areas are not clear (Belekoukias et al., 2014). This is 

because investments in application differ according to the firm’s characteristics and 

working environment.   

 Also, although LM is well accepted as a strategy that improves Business Performance 

(BP), the relationship of LM-BP within SMEs is still vague. The measurement of LM 

outcomes is ambiguous; validation of the positive relationship of LM-BP varies among 

researchers (Nawanir et al., 2014). Moreover, the influence of factors such as factory 

size, age and ownership into lean practices is unclear. The existing empirical studies 

regarding the above issues also vary significantly and are limited in number (Shah & 

Ward, 2003). 

Thus, LM practices within SMEs pose more challenges, and the topic has often been 

ignored. Researchers such as Golicic and Medland (2011), Axelson (2009) and Shah 
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and Ward (2003) disputed the feasibility of full implementation of LM models in SMEs. 

They believe that lean adoption within SEMs is often surrounded by confusion and 

inconsistency and most SMEs are still not confident of the cost of lean adoption and 

the tangibility of the benefits and results they may achieve. Therefore, it is interesting 

to investigate challenges that impede and enablers that support SMEs to implement 

LM successfully.  

When SMEs adopt LM, this requires a more practical and concise roadmap because 

they cannot duplicate the approaches adopted by large companies (Belhadi et al., 

2016). The lean practices for SMEs, therefore, have to be easy to understand and 

adhere to. Clear guidelines are also necessary to specify the actions and requirements 

of each transmission phase.  

In the case of developing countries, misunderstanding and non-fulfilment of LM 

requirements are key problems mentioned by many researchers such as Almanei et 

al. (2017), Yew (2016), Hu et al. (2015), and Jasti and Kodali (2014). They strongly 

highlighted specific areas for further studies. Lean leadership, strategic planning, 

customer relationship, human resources development, process management and 

continuous improvement are among the most commonly discussed topics. 

Many countries, such as Malaysia, Pakistan, India and Indonesia, have been 

implementing the approach for more than a decade (Mohammad et al., 2013). Al-Zu’bi 

(2015) in Jordan, Nguyen (2015) in Vietnam, Herzogl and Tonchia (2014) in Slovenia, 

and Al-Najem (2013) in Kuwait, Lebanon and Syria, also discovered that LM is greatly 

applicable in emerging economies to varying degrees and it often improves productivity 

and ensures a sustainable growth.  

Regardless of its universal popularity in some parts of the world, such as the Kurdistan 

Region of Iraq (KRI), the philosophy and practices of LM are relatively new (Mahdy, 

2015; Shlash & Al-Hasnawi, 2013). There are no documented studies about LM 

practices in the region (Al-Jarjiy, 2014; Hama Kareem et al., 2017). Research on 

implementing LM in the KRI manufacturing SMEs (KRI-SMEs) is also non-existent 
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(Hama Kareem & Talib, 2015; Husain & Majid, 2017). In addition, LM literature 

suggests that each country in general and each organisation specifically needs some 

customisation to manage lean effectively (Shah & Ward, 2007). It is, therefore, 

worthwhile to develop a framework to improve business performance within KRI-

SMEs. It is also critical to provide evidence that confirms LM applicability and reveal 

its benefits among SMEs. The LM framework in the KRI-SMEs, therefore, has to 

identify the key areas of the manufacturing SMEs, prioritise them in a logical 

arrangement and support them with correct LM practices to facilitate lean performance.  

In this regards, Business Excellence (BE) models which are holistic, integrative, 

systematic and the most popular framework worldwide, can aid the development of 

new lean framework. They provide strong interlinked critical areas to endorse 

organisational performance without imposing specific tools (Tickle et al., 2016; 

Tatsana-iam & Ngaoprasertong, 2013). Thus, integrating LM techniques with the 

criteria of those models can bring more accuracy and effectiveness to aid SMEs in their 

lean transition (Soare, 2012; Ho, 2010). This research emphasises the Malcolm 

Baldrige National Quality Award (MBNQA) to complement the effective lean framework 

for KRI-SMEs. 

1.2 Rationale of This Research 

Successful implementation of LM comes from different sources such as a deep 

understanding of lean principles, adequate determination of lean CSF, accurate 

implementation of lean tools, and sufficient measurement of lean outcomes. Many 

researchers addressed these issues when discussing the ideal adoption of lean 

(Alhuraish et al., 2014; Netland, 2015; Herron and Hicks, 2007; Harron and Braiden, 

2006; Pavanskar et al., 2003; Bhasin, 2008). 

Accordingly, in a particular organisation, introducing lean components, selecting 

correct lean CSF, addressing the gaps and problematic areas that need improvement 

and providing a comprehensive set of lean tools are essential for beginning the lean 

journey (Alaskari et al., 2012). The organisation, therefore, has to identify its maturity 
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level, the requirements and its starting point to minimise the required time, effort and 

money for the transition process (Nguyen, 2015; Hu et al., 2015).  

As mentioned earlier, implementing LM is not an easy task for SMEs in developing 

countries. For several different reasons, many companies have failed to implement 

lean effectively (Emilliani, 2008; Papadopoulou & Ozbayrak, 2005). Consequently, it is 

important to assess the current production conditions of the business to identify 

deficient areas and evaluate performance reliability (Belhadi et al., 2016; Al-Ali, 2014). 

Measuring lean operational processes and their impact on business performance 

regarding profitability, customer satisfaction and competitive advantages is also crucial 

(Nawanir et al., 2014; Bhasin, 2013). 

Many researchers emphasised the development of a proper framework that supports 

SMEs to implement lean effectively (Ottar et al., 2011; Sousa & Aspinwall, 2010; 

Colledge, 2006). Such a framework has to provide effective functional areas and 

proper lean tools that could lead SMEs to adopt lean successfully in order to reach 

optimal performance (Ginn & Finn, 2007; Deros et al., 2006). However, currently no 

such framework exists in the KRI (Al-jabri, 2015; Al-dabbagh & Hassan, 2010), and 

this leads to the primary aim of this research, which is to develop a framework that 

enhances productivity and value creation in KRI-SMEs through effective 

implementation of LM. 

To develop a framework that supports lean implementation, it is necessary to 

understand issues surrounding lean, such as lean concept, principles, benefits, 

requirements and enablers (Antosz & Stadnicka, 2017; Chay et al., 2015; Nawanir et 

al., 2013). As lean intends to identify and eliminate various types of manufacturing 

waste, it is essential to understand the following questions: What are these wastes? 

What are their sources? What are the practical tools that can minimise them? It is also 

important to explain how BP can be measured and to investigate the relationship 

between lean practices and those measurements (Nawanir et al., 2013). Additionally, 



Introduction to The Research                                                                                          Chapter One 
 

 

5 

 

it is crucial to determine which lean practice has a greater impact on BP. Furthermore, 

it is worth examining if any firms’ characteristics possibly impact lean adoption. 

All the above aspects have to be examined in the context of the SMEs. Therefore it is 

important to address the characteristics and limitations of SMEs and explore their 

universal problems. The comparison of SMEs to large enterprises can also clarify the 

strengths and weaknesses of SMEs to implement LM and can determine lean CSF 

within SMEs. Discussing relevant literature of lean applicability and the common lean 

practices within SMEs will illustrate the components of the framework and determine 

its specifications. 

At this point, the importance of BE models in general, and MBNQA in particular, 

emerge, as they can provide strong interlinked CSF that covers all organisational areas 

(Tickle et al., 2016; Soare, 2012; Ho, 2010). A description of the integration and 

overlaps between LM techniques and the MBNQA model could highlight the extent to 

which they can be integrated into a single framework (Fischer, 2010; Parasat & Jones, 

2006). 

Understanding the KRI situation is important in order to identify the level of lean 

implementation and its barriers to KRI-SMEs. This demands an in-depth examination 

of industrial background, SMEs sectors, the business environment and other quality 

initiatives in the KRI. It also requires investigating issues such as lean leadership, 

customer relationship, process management, strategic planning, organisational 

learning and human resource development in the KRI context. 

There are a few studies about lean implementation in the KRI industries, such as Hama 

Karim et al. (2017) about lean critical success factors, Al-dlemy and Al-Kadim (2016) 

which investigated the impact of lean on organisational performance, Sadiq and 

Dawood (2015) that addressed the partial implementation of lean in KRI industries, Al-

jirjari (2015) which studied the relation between lean adoption and SMEs’ competitive 

capabilities, and Mahdy (2015), which highighted the potential of lean adoption whithin 

KRI-SMEs. However, they did not study the comprehensive implementation of lean 
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and did not highlight the LM-BP relationship in detail. The influence of lean practices 

into customer satisfaction, profitability, employee satisfaction, competitive growth and 

ergonomic development have not yet been researched in the KRI. Research in such 

dimensions could explore the level of lean implementation in the KRI, and can clarify 

why LM adoption in the KRI has not reached that of other developing countries. 

However, KRI industries have an abundant fortune and massive potential to implement 

lean successfully (Heshmati, 2008). 

KRI has an oil-based economy and a relatively small population with a young labour 

force (KRSO, 2012). Thus, it has long-term financial security, which can facilitate huge 

technological upgrades. As a result, the potential for organisational changes and 

applicability of advanced manufacturing methods such as LM is very high. For 

example, the number of manufacturing SMEs which use new technologies for 

production and quality control has increased from 1,529 companies in 2006 to 2,224 

companies in 2010, and then to 3,791 in 2013 (KRG-MOP, 2013). Furthermore, 

development of such a framework and assessing its suitability with managers and 

experts in the KRI will increase the company owner’s confidence to accept lean to 

improve their productivity and efficiency. 

Identification of lean barriers in the KRI, providing a framework for removing them and 

enhancing the operational performance of firms, will help decision-makers in the KRI 

to resolve these issues and consider KRI-SMEs as unique sources of economic reform. 

This will boost the SMEs sector to contribute more to national income alongside the oil 

sector. 

Generally, the industrial sector in KRI is underdeveloped; it depends on old machinery 

and an outdated managerial style, and it is relatively far from the international 

experiences (Heshmati, 2008). The KRI market is small, but open to the world; many 

regional and international companies are competing in the KRI and importation of 

goods is remarkably evident (KRG-MTI, 2015). Moreover, the Kurdistan Region 

Government (KRG) somewhat neglects SMEs and focuses its concerns on the oil 
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sector. Thus, providing a comprehensive framework for lean implementation will 

improve the SMEs’ competitive capabilities and aid them to survive in the KRI market. 

One of the riskiest strategic indicators in the KRI economy is a high dependency on oil 

resources. The oil price has always been unstable and subject to fluctuations, which 

cause a real and constant threat to KRG at any time (Hanson et al., 2014). To create 

diversity, full consideration to other sectors, especially manufacturing SMEs, is very 

important.     

Enhancing lean practices within KRI-SMEs could develop the non-oil sectors and 

improve the working environment of the KRI, create more jobs and accommodate 

current and future workers. It is predicted that the KRI will face a population explosion 

in the next decade, and approximately one million working opportunities are needed 

(KRG-MoP, 2013), meaning at least 45,000 to 54,000 new jobs each year will have to 

be created. 

The ideas stated above confirm why KRI needs a comprehensive framework to support 

lean implementation within SMEs. However, implementing lean is not a fast or easy 

task. It requires long-term thinking, patience, strategic planning, technological update, 

culture change and adequate budget (Alhuraish et al., 2014; Netland, 2015; Alaskari 

et al., 2012; Rose et al., 2011). Meanwhile, it has a high potential to be implemented 

in the KRI. It could assist managers and workers in eliminating waste, errors and 

defects throughout their manufacturing processes, and enable them to satisfy their 

customers with low costing and high-quality products. In the end, productivity and 

competitive abilities of the KRI-SMEs will increase. 

KRI has to pay decent attention to improve the SMEs sector and introduce the latest 

technological and managerial developments. This is necessary to facilitate the 

renovation processes in order to provide a powerful economic aid along with oil 

resources. Ignoring this issue will have catastrophic consequences for the region. 

Successful development needs full understanding and consideration of the above 
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issues. To explore and determine those elements, this research seeks to assist in 

effective lean implementation within KRI-SMEs. 

1.3 Research Questions 

The quest to develop a comprehensive framework to assist KRI-SMEs to implement 

LM successfully gives rise to the following questions: 

RQ 1. What is the level of awareness of lean manufacturing within KRI-SMEs? 

RQ 2. To what extent do KRI-SMEs apply lean practices in their production processes?  

RQ 3. What are the potential drivers of effective lean adoption within KRI-SMEs? 

RQ 4. What are the potential barriers that inhibit effective lean manufacturing adoption 

within KRI-SMEs? 

RQ 5. How could lean manufacturing adoption improve the business performance of 

KRI-SMEs? 

RQ6. How can KRI-SMEs be supported to effectively implement lean manufacturing in 

their process? 

1.4 Research Aim and Objectives 

This research aims to suggest a broad strategic approach through LM practices that 

creates and produces improvement in the business performance of KRI-SMEs, to 

increase their value creation and productivity. 

Accordingly, the objectives of this research are to:  

1. To review extant literature to understand the ongoing discussion of lean 

manufacturing principles among the SMEs. 

2. Assess the familiarity with lean manufacturing and the level to which it is 

implemented within KRI-SMEs. 

3. Identify a list of managerial areas, critical factors (and, by consequence, the barriers) 

that SMEs should consider when implementing lean manufacturing. 

4. Investigate the relationship between the characteristics of the company and lean 
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manufacturing practices within the KRI-SMEs.   

5. Explain the extent of improvement that lean manufacturing practices could generate 

within the KRI-SMEs. 

6. Propose and validate a comprehensive framework that would help KRI-SMEs to 

implement lean manufacturing successfully.  

1.5 Contribution to the Body of Knowledge 

This research provides insight into the adoption of lean practices within manufacturing 

SMEs in developing countries. Thus, it is expected to represent contributions in both 

theory and practice of lean approach. 

1- Contribution to Theory 

This research investigates ambiguous issues regarding the relationship between lean 

CSF and lean outcomes within SMEs. The impacts of lean practices on business 

performance, and the influence of a company’s characteristics such as age, size and 

ownership in the implementation of LM, are also investigated. These issues have often 

been mentioned by researchers as areas for further studies in the LM literature 

(Almanei et al., 2017; Yew, 2016; Hu et al., 2015; Jasti & Kodali, 2014; Nawaner et al., 

2014; Gupta & Jain, 2013). Furthermore, no integrated lean-excellence framework 

exists in the literature to support effective lean implementation within SMEs, and this 

framework relating to KRI-SMEs, therefore, represents a unique approach in the LM 

field. This research integrates lean techniques into the criteria of MBNQA to create a 

comprehensive framework that facilitates lean application within SMEs. 

In addition, this is the first research that covers lean implementation in the KRI context; 

there are no previous studies regarding KRI-SMEs. This research, therefore, enriches 

the LM literature in developing countries, in particular in the KRI context. 

This research also provides empirical evidence related to LM practices in SMEs, such 

as the relationship between lean enablers, the impact of lean practices regarding 

leadership, customer relationship, human resource development, strategic planning, 
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organisational learning, and process management on various aspects relating to the 

business performance. The diversity in data collection, in this research, adds new 

insights to the mentioned issues in the context of developing countries. 

2- Contribution to Practice 

Practically, the framework and its guidelines identify unique functional areas with 

proper lean techniques that support lean practices within KRI-SMEs. Thus, the 

research will contribute to lean practices by improving awareness and experiences 

among directors, managers and production workers in the SME sector. 

1.7 Layout of the Thesis 

This thesis comprises eight chapters that are related to the research questions and 

objectives. Figure 1 summarises the interlinks between the research chapters and 

research questions.  

 

Figure1.1 Research outline 
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Chapter One: Introduction to the Research 

This chapter provides an overview of the research. It explains the problem and the 

rationale for the research, which leads to questions and the aim and objectives of the 

research. Next, the expected contribution to the body of knowledge is discussed. 

Finally, the ethical considerations are presented.  

Chapter Two: Research Methodology 

This chapter presents the research methodology applied to this research and 

describes the rationale behind the selection of each method. It explains the literature 

review procedures, research philosophy, research strategies, measurement tools 

design, research sample, data collection, analysis techniques and research ethics.    

Chapter Three: Research Background and Literature Review 

This chapter covers a critical literature review about aspects including LM concept and 

definitions, LM benefits, LM and Toyota Production System (TPS), lean CSF, lean tools 

and techniques and LM-BP relationship. It then highlights the context for SMEs in order 

to discuss their strong and weak features concerning lean performance. The chapter 

then describes CSF that supports SMEs to adopt LM. Moreover, it discusses issues 

relating to the KRI-SMEs sector, their working conditions, KRI business environment 

and lean experience in the KRI.  

Chapter Four: Conceptual Lean-Excellence Business Management 

This chapter explains the developments of the conceptual framework and its related 

hypotheses. It describes and justifies each criterion and clarifies its significance to the 

framework. The framework was used to design data collection instruments in 

quantitative research. 

Chapter Five: Results and Findings 

This chapter presents and discusses the results of the in-field studies in KRI-SMEs, 

namely the 207 questionnaire surveys and three case studies. It provides descriptive 

analyses of the sample, reliability and validity tests in order to promote the credibility 
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of the collected data and inferential analysis to achieve conclusions about correlations 

between variables of the framework. It also explores the management style of small 

businesses and provides insights into lean enablers and barriers within KRI-SMEs.  

Chapter Six: Discussion of the Empirical Results 

This chapter discusses the results obtained in Chapter Five. It also explains the 

reasons behind the critical figures and trends, drawing a clear landscape of the 

manufacturing management within KRI-SMEs. The chapter also provides some 

guidelines to help the SMEs in implementing the framework.  

Chapter Seven: Development and validation of practical LEBM Framework  

This chapter discusses the development of the proposed LEBM framework based on 

the empirical evidence from manufacturing SMEs in the KRI. The chapter explains the 

rationale behind the development of the proposed framework, highlights theories that 

the framework builds on, and identifies the main components of the framework. It also 

evaluates the structure, usefulness and applicability of the proposed framework 

through semi-structured interviews with eight experts in the field.  

Chapter Eight: Conclusions and Recommendations of the Research  

This chapter summarises the findings of the research and compares them to the 

research questions and objectives. The significance of the results, boundaries of the 

research, recommendations and directions for further studies are also suggested. 

1.8 Chapter Summary 

This chapter introduced the research, including the research problem, rationale behind 

the research, research aim and objectives. It also described the contribution to the 

body of knowledge, ethical issues and outline of the thesis. The next chapter will 

provide an explanation of research methodology, creating a robust foundation on which 

the conceptual framework of the research is developed.
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Chapter Two 

Research Methodology 

2.1 Introduction 

This chapter outlines the dimensions of the research methodology including 

philosophy, design and method of research. It also discusses the nature and purpose 

of the research and the techniques adopted in the review of the literature. Additionally, 

the chapter identifies techniques and procedures used in sampling, data collection 

and analysis followed by an explanation of testing reliability and validity of the 

measurement instruments. Furthermore, it presents how the potential bias was 

eliminated for each design, method or technique by highlighting the possible flaws 

and strengths of each methodology.  

2.2 Research Methodology 

Typically, scientific research follows a systematic process to generate a solution to 

the highlighted problem, which can provide accurate information for decision-makers 

to deal with that problem successfully (Yates, 2004). A systematic process means 

defining issues independently, controlling data and discussing the results within 

established frameworks (Walliman, 2011).  

The highlighted problem of some research has to lead to a central purpose, which 

often assists several objectives. The objective(s) of research can take on many forms 

including, but not limited to, uncovering new or giving exposure to latent facts, 

expanding existing knowledge in the field, or finding a solution to an existing problem 

(Kothari, 2004). Based on their purposes, scientific research is descriptive, 

exploratory or explanatory (Kumar, 2011). 

Descriptive research aims to represent the characteristics of the population based on 

the information collected from a sample (Robson, 2002). The gathered information 

may be qualitative or quantitative. The analysis and interpretation of the data are 
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usually limited to the statistical presentation in the form of frequency distributions, 

percentages, mode and median ranges (Kothari, 2004). 

Exploratory research seeks to gain familiarity with concepts or to explain detailed 

information around the problem to generate deep understanding through participant’s 

perspectives (Manerikar & Manerikar, 2014). The majority of exploratory research 

data is qualitative, flexible and requires a comprehensive review of the literature 

(Saunders et al., 2009). 

Explanatory research attempts to explain why the problem occurs and how future 

occurrences can be predicted. This type of research is always undertaken to 

investigate a new area or areas with little information available (Rahi, 2017). 

Explanatory research tests hypotheses that specify the nature and relationship of the 

causal variables. It uses quantitative data and statistical tests to explain correlations 

between variables of the research (Kothare, 2004). Thus, the nature and purpose of 

the research leads to the methodology that should be followed by the researcher. 

Research methodology refers to the overall approach to the research process. Many 

researchers who have written about research methodology have used different terms 

and definitions to explain their paradigms (Rajasekar et al., 2013). To be consistent 

in descriptions, the researcher has decided to adopt the terms used by Creswell 

(2014) who argued that research methodology can be visualised through three 

interrelated processes: research philosophy, research design and research method.  

As many researchers use these terms interchangeably, the term methodology, in this 

research, means how the research should be conducted. The term research design 

refers to strategies such as quantitative, qualitative and mixed-method, while the term 

research method means the techniques used to collect, validate and analyse data 

such as questionnaires and interviews. Figure 2.1 illustrates the Creswell approach, 

which was applied in this research.  
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Figure 2.1 Research methodologies (Source: Creswell, 2014) 

This research aims to develop a strategic framework that produces improvements in 

business performance in KRI-SMEs through the implementation of lean approaches. 

It, therefore, needs to identify critical factors that enable effective lean 

implementation, evaluate their adoption within KRI-SMEs and explore their impact on 

the business performance in KRI-SMEs. This research also needs to explain the 

reasons behind the current management situation of KRI-SMEs. 

To achieve the above objectives, this research needs to review the literature of lean 

regarding its adoption, supporting factors, its barriers, and the current frameworks 

that lead SMEs to implement lean approach. The investigation needs to focus on 

adopting lean in SMEs in general and within developing countries in particular. 

Furthermore, this research has to assess the current adoption of lean approaches 

and explain its impact on business performance within KRI-SME. It also needs to 

identify the factors that are supporting and impeding the effective adoption of lean 

within KRI-SMEs. Finally, the research needs to validate the level of applicability of 

its results within KRI-SMEs. Therefore, the research assumed to cover all the above 

processes.  
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2.3 Research Philosophy 

Research philosophy guides the investigation to develop knowledge in a specific field 

(Saunders et al., 2009). As an umbrella term, it is related to the nature and the 

researcher’s stance on the knowledge associated with the reality in that domain. The 

individual perception of reality remarkably influences the way that the researcher 

generates the data and its analysis (Mason, 2014).  

The research philosophy determines what is essential to the study, which tools and 

design approaches are best suited and which standards can verify its quality. Thus, 

a research philosophy represents a researcher’s perception of the way knowledge is 

constructed and developed (Holden, 2004). Four common philosophical stances 

dominate the literature: positivism, constructivism, transformative and pragmatism 

(Creswell, 2014; Saunders et al., 2009). 

2.3.1 Positivism 

The positivist’s viewpoint is founded on a belief that reality objectively exists in the 

world and factual knowledge develops only through careful observation, 

measurement and evaluation (Creswell, 2014) to generate a rational explanation 

about particular phenomena. It often adopts a philosophical stance of natural 

scientists (Saunders et al., 2009), who consider that only observable phenomena can 

lead to the production of credible data and that the outcomes can be generalised.  

The researcher in positivism is an independent actor who is concerned with facts 

rather than impressions and logically examines the reality in a value-free way; they 

neither affect nor are affected by the subject of the study (Saunders et al., 2009). The 

researcher, at this point, carefully observes the subject, collects needed data, 

develops and tests the hypothesis and explains the intercorrelation among the 

components, without personal involvement in the outcome or other steps of the 

research (Crowther & Lancaster, 2008).  
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2.3.2 Constructivism 

Constructivism believes that reality is subjective, socially constructed, mind-

dependent and lies within the non-observable human experience. It is often seen as 

a paradigm of qualitative research in which the researcher attempts to fully 

understand the situation through personal participation (Creswell, 2014; Mertens, 

2009). Truth, in this context, has multiple dimensions. It is, therefore, diverse and 

socially constructed by people; it means different things to different people and it 

cannot be narrowed down to a few components or ideas. The researcher should seek 

to comprehend the complex landscape of the world from the participant’s experiences 

as much as possible (Shwandt, 2001).     

In this sense, the reality is influenced by time, space, context and individuals of that 

condition in which the research is conducted; it is not easy to generalise it into one 

universal concept. The researcher’s role here is to ask general questions and to listen 

carefully to the opinions that respondents have about the world.  

In contrast to positivism, constructivism develops theories from people’s ideas and 

experiences inductively. The researcher profoundly impacts the whole process of the 

research through his values and cannot be independent. To capture suitable and valid 

information, the researcher, therefore, has established a high level of trust and 

communication with the participants (Denzin & Lincoln, 1998).  

The constructivism viewpoint can provide a general portrait about the level of lean 

adoption within KRI-SMEs and can also clarify the impact of lean adoption on the 

performance of small manufacturing enterprises through the opinion of company 

workers. It can provide abundant exploration regarding the nature, critical factors, and 

practical barriers to lean adoption within KRI-SMEs as well, by understanding the 

managerial situation of SMEs in the KRI and also through the careful listening to 

members of SMEs, especially those who are responsible for implementing and 

improving lean techniques within KRI-SMEs. Translating their views regarding Lean 

adoption in their factories can aid the development of perspective framework. 
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2.3.3 Pragmatism  

This paradigm is based on the belief that reality arises out of actions, situations and 

consequences rather than preceding conditions. The truth is what works at the time 

and situation (Creswell, 2014). The focus is on the problem, not the method.  

Pragmatism looks at reality as a multi-folded aspect: no single standpoint can explain 

the whole picture and, often, many different methods are required to interpret the 

world. It is, therefore, ideal for integrating both positivism and constructivism 

paradigms in research. The “what works” tactic, in this case, will enable the 

researcher to address issues that do not fit comfortably within a solely quantitative or 

qualitative approach (Armitage, 2007). 

In some cases, the pragmatism paradigm is applied to develop data interpretation by 

combining various types of analysis methods (Miller, 2003). It can aid the sampling 

process, as well as highlight the potential participants involved in the qualitative 

techniques (Onwuegbuzie et al., 2012). 

The pragmatism paradigm has three main advantages over the other research 

approaches: 

 It can answer descriptive and exploratory research questions that cannot be 

answered by other mono-world view approaches; 

 It can provide profound, extensive and valid conclusions to complex social 

phenomena; 

 It allows distinct viewpoints to incorporate the explanation of the research 

questions through different findings (Tashakkori & Teddlie, 2008). 

Pragmatism is acknowledged as a valuable research paradigm not only because it 

allows the mixture of techniques from a different paradigm, but also because 

significant ethics examination of the social phenomena often requires the use of both 
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a positivism and constructivism approach (Greene et al., 2008). The purpose of 

addressing the above overview of the different philosophical paradigms is to draw out 

the possible assumptions of each method, which direct the study to select the most 

appropriate and perfect paradigm.  

2.3.4 Chosen Philosophical Worldview of This Research 

The reality related to the phenomenon of this research is complicated for several 

reasons. Firstly, the context of the focused area, KRI, is not well-explored. It is a 

region in a developing country in the Middle East where the familiarity and studies 

about LM are uncommon (Mahdy, 2015; Shlash & Al-Hasnawi, 2013). Secondly, the 

sector selected for the study is SMEs. However, LM studies are still dominated by 

large businesses (Buyukozkan et al., 2015).  

Thirdly, the emphasised concept of the study is LM practices. As mentioned in 

Chapter Two, LM has been described as the whole manufacturing system, a new way 

of thinking, entire business philosophy, integrated socio-technical system, practice-

based manufacturing strategy and a people-oriented system (Yew, 2016; 

Buchmeister et al., 2013; Shah & Ward, 2007; Daniel, 2001; Womack & Jones, 1996). 

Most of these descriptions strongly relate to human culture, mind-set, attitude and 

working behaviours – which, in general, are complicated concepts and need careful 

consideration within the study. 

Fourthly, to develop a practical LM framework, the research focuses on 35 critical 

factors. The main categories of the proposed framework include lean leadership, 

strategic management, customer relationship, process management, human 

resource development, organisational learning and continual learning. Sub-elements 

also contain issues such as long-term thinking, top management commitment, deep 

understanding of LM, reward and motivation, total employee involvement, workforce 

empowerment, team-working, communication and knowledge sharing. These issues 
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are multi-dimensional perceptions and cannot be covered by a single angle of 

philosophical view (Hu et al., 2015). 

The central concern of the research relates to the changes in the behaviours of SME 

managers and workforce. The problem of the research is more significant than can 

be explained by just a positivism or constructivism viewpoint alone. Thus, a wider 

perspective is required to aid the process. To adequately address, identify and 

analyse LM practices across the shop floor of KRI-SMEs, it is vital and necessary to 

support the inductive approach with deductive thinking to enable tackling the problem 

in the real world.  

The descriptive exploration, in this research, was required to assess the current 

manufacturing practices in the studied companies and to evaluate their LM level. This 

gives an insight into how KRI-SMEs are run before going in depth to clarify the 

strengths and weaknesses of such practices which need explanatory study. 

Constructivism, therefore, was also applied to recognise the reasons behind the 

current practices of LM and to explore areas to focus on for better conditions, which 

helps to:  

 Provide a better understanding of LM practices and impacts in the KRI-SMEs 

through exploring the perception of the particular participants. 

 Improve the interpretation of the positivism standpoint of the study. 

 Clarify the roots of business issues and managerial difficulties across the 

company that develop valid knowledge to promote thoughtful and 

organisational problem-solving in the field. 

2.4 Research Design 

According to Creswell (2014), research designs are types of inquiries within 

qualitative, quantitative, and mixed methods approaches that provide a specific 

direction for procedures in research. Durrheim (2007) described the research design 

as a strategic framework that guides activities to bridge the research questions to the 
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operation of the research strategy. So, the two terms, research design and research 

strategy, are used interchangeability in research for the same purpose. 

Thus, the central role of a research design is to allow the researcher to predict what 

the appropriate research decisions are likely to be. Depending on the purpose of the 

research and its philosophical standpoint, researchers frequently use three types of 

research designs: quantitative, qualitative and mixed method.  

2.4.1 Quantitative Design 

Descriptive and explanatory research often applies quantitative design, in which 

reflected observations are represented and manipulated numerically. Quantitative 

design mainly deals with numbers or anything measurable to provide a detailed 

description or to answer questions about the relationships among measurable 

variables to explain, predict and control the focused phenomena (Kumar, 2011).  

This type of design effectively interprets attitudes and behaviours as usable statistics 

and generates facts which describe or explain patterns in the research. The 

researcher, here, always asks specific and closed questions, uses statistical 

techniques to analyse collected numbers, aims to generalise the outcomes and 

performs the processes in an unbiased and objective manner (Creswell, 2014). 

 Quantitative designs follow a positivist worldview and the deductive approach, 

examine the reality objectively and adopt observation to develop factual knowledge 

(Numan, 2014). Consequently, they are specific, have a fixed structure, have been 

tested for their validity and reliability and can be recognised. The quantitative design 

has many advantages such as high reliability and validity, short timeframe 

administration, facilitated numerical results for interpretation, offers a useful overview 

and supports qualitative research. It also faces some disadvantages; for example, it 

cannot reflect the participant experience and perspectives. It also needs high skills 

for interpretation, accuracy and avoidance of bias. So, by following a quantitative 

design, this tackles the descriptive objectives proposed for this research. However, 
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the explanatory side still needs more in-depth investigation in order to represent the 

experience of SMEs members in lean thinking and practices.  

The quantitative design can help in the exploratory part of this research, which aims 

to present the level lean practices within KRI-SMEs objectively and to address the 

impact of lean practices on the enterprises performance, but it would not reveal the 

reasons behind such practices and their limitations. The participants of the 

quantitative research do not have the opportunity to express their opinion, but to 

answer the close-ended questions provided by the researcher. This is what the 

qualitative design can provide them.   

2.4.2 Qualitative Design 

The qualitative design is exploratory by definition: the main focus is to understand, 

explore, discover, clarify and explain situations, perspectives, values, attitudes, 

feelings and experiences of a group of individuals (Kumar, 2011). In contrast to 

quantitative design, the qualitative approach mainly relies on text and images, applies 

exceptional steps in analysis procedures and adopts different structures (Creswell, 

2014). The core idea behind this approach is to sketch the phenomenon and 

components of the research questions from the participant’s point of view. It is often 

based on the constructivist philosophical stand. 

The qualitative design is a bottom-up and flexible approach which needs significant 

amounts of literature review. The researcher, in this case, requires a long-term face-

to-face interaction to create the actual meaning directly from the field of the study. As 

such, it needs careful deductive flexible design, a large list of data sources and a high 

level of accuracy, validity and verification (Rajasekar et al., 2013). A qualitative 

approach has many advantages such as a high level of accuracy, the ability to 

generate facts directly from the source and an excellent range of prediction. However, 

it is slow, relatively expensive, time-consuming, needs high skills in interviewing and 

cannot be generalised (Macdonald & Healam, 2011).  
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The qualitative design, therefore, can aid this research by explaining the managerial 

situation in KRI-SMEs that could clearly identify the support factors for successful 

adoption of LM and recognise the most critical barriers that impede such practices. 

Moreover, the qualitative design will give more opportunities to the participants in KRI 

to open up new areas for further research through discussing their understanding by 

asking them open-ended questions. This opportunity is not available in quantitative 

design. So, mixing the two designs could bring more explanation, exploration and 

understanding to the questions of this research, which is known as a mixed method 

design. 

2.4.3 Mixed Method Design 

Mixed method design is a developing area of a methodological selection among 

academics and researchers across different disciplines, and is recognised as the third 

major research paradigm (Johnson et al., 2007). The literature, therefore, has 

provided several definitions to a mixed method over the past two decades. The issues 

of which, to what extent, how and why the elements of quantitative and qualitative 

research can be mixed in a single study, or series of studies, were and are still central 

issues of research studies (Tashakkori & Teddlie, 2008).  

Collins et al. (2007) argued that mixed research involved collecting, analysing and 

interpreting quantitative and qualitative data in a single study that examines the same 

phenomenon. Creswell and Clark (2007) added that mixed-method includes 

philosophical assumptions that lead to a mixture of qualitative and quantitative 

designs in many phases of the research which support the researcher to generate a 

better understanding of, and to correctly address, important complex phenomena. In 

some cases, the initial results of the research which been obtained by using a 

particular design might need to be further explained through a different research 

design and different data sources (Rahi, 2017). Using mixed method design also 

enhances the validity of the research and could cover any shortcoming that might 

occur by using of a single method (Johnson et al., 2007). Despite the advantages and 
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the value that can be added to the outcome of the research by using mixed method, 

the researchers also mentioned some disadvantages which require accurate 

consideration within its adoption. Table 2.1 compares the advantages and 

disadvantages of mixed methods. 

Table 2.1 Advantages and disadvantages of mixed methods (Source: Malina et al., 2011) 

Advantages Disadvantages 

 Enable exploring more complex research 

questions that include confirmatory and 

exploratory aspects and relations. 

 Limited to highly knowledgeable 

audiences who can work with aspects 

of both methods. 

 Provide the opportunity for a new line of 

thinking, divergent findings and turning 

ideas around the fresh insights. 

 Using terminologies of quantitative or 

qualitative approach causes confusion 

and inadequacy in some cases.  

 Generate grounded theories from the 

study and can test them at the same time. 

 How the elements get combined is 

liable to be fragmented and 

inconsistent. 

 Make the bias more apparent when it 

occurs. 

  Implementation of the approach is 

overwhelming and time-consuming.  

 Expand topics traditionally studied in one 

way and fill in the gaps left.  

 Skilful data analysis is needed that may 

influence the interpretation of the 

results. 

 

Thus, finding the possible point in the research where the elements of the two designs 

are combined is important in order to add more validity and reliability to the research. 

The researcher believes that relying on a single research design would not be enough 

to collect the required information that can meet the aim, objectives and questions of 

this research. Moreover, examining the research design of LM studies could provide 

more rationale and support for selecting a correct design and it might also help in 

developing guidelines for conducting such method in this research.   

2.4.4 Research Designs in LM Studies 

The journey of LM started with Krafcik in 1988 and was popularised by Womack et 

al. in 1990. Since then, hundreds of articles have been written about lean to explain 

the success of Japanese manufacturing methods. Concepts such as JIT, small lot 

size, Kanban, TQM and TPM and ideas such as visionary leadership, customer voice 
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and satisfaction, employee empowerment and involvement have dominated 

numerous publications worldwide (Hu et al., 2015).  

In the first decade of the lean journey, the studies were often conceptual; after the 

year 2000, empirical studies improved rapidly and dominated the field. According to 

the Jasti and Kodali’s (2015) literature review, nearly 78 percent of empirical studies 

were conducted between 2000 and 2011. Table 2.2 presents the conclusions from a 

number of LM literature reviews focusing on their research designs.  

Based on the presented reviews, the amount of published articles on LM is substantial 

and over a hundred journals cover different LM disciplines. The most important 

source is empirical evidence; quantitative and qualitative research constitutes about 

90 percent, while theoretical studies are limited to just 10 percent of total published 

articles. Work exploring and explaining new relations and testing hypotheses of LM 

issues have increased rapidly in recent years compared to the conceptual 

examinations (Jasti and Kodali, 2014). Forty-six percent of the studies presented in 

the table are qualitative, as it can be used to obtain exploratory and explanatory 

research objectives. However, the mixed methods design is less commonly used. 

The reasons for this could be that it is time-consuming, and lacks economic resources 

and publishing rules and conditions (Arlbjorn and Freytag, 2013).
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  Table 2.2 Overview of LM studies in the literature (1988-2015) 

Author/Year Period Dimension of review 
No. of 

studies 

Research design 

Quant. Qual. Mixed Conceptual 

Jasti and Kodali, 2015 1988 - 2011 LM in general 546 287 253 - 6 

Hu et al., 2015 1986 - 2015 LM implementation in SMEs  101 32 46 4 17 

Hartini and Ciptomulyono, 

2015 

2000 - 2014 LM impacts on the manufacturing 

performance 

58 19 15 4 20 

Kobus and Westner, 2015 2004 - 2014 LM in implementation in IT 

organisations 

49 9 14 - 26 

Jasti and Kodali, 2014 1990 - 2009 Empirical LM studies 178 75 97 6 - 

Arlbjorn and Freytag, 2013 1994 - 2012 LM implementation and impacts 154 44 68 9 33 

Ugochukwu et al., 2012 1990 - 2012 LM practices in supply chain 40 8 25 1 6 

Total 1126 474 518 24 108 
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2.4.5 Chosen Research Design  

Due to the descriptive, exploratory and explanatory nature and its constructivism 

standpoint, the research needs quantitative and qualitative information at the same 

time. It has to explore the field of the study, identify CSF for LM implementation, align 

them in terms of the MBNQA excellence model, and correlate them with business 

performance. The mixed-method approach, therefore, was applied to this research 

and both qualitative and quantitative data were collected in parallel mode and 

integrated into the analysis phase (Creswell et al., 2003). 

The selection of mixed-method design was aimed at: 

 Collecting a broader range of meaningful data about LM aspects in KRI-SMEs in 

order to provide a comprehensive picture of the research. 

 Generating deeper insights of the current managerial situation to understand the 

trends, problems and limitations of the sector. 

 Improving the significance of interpretation and convergence of the results. 

 Increasing reliability and validity of the collected data and avoiding the potential 

impacts of bias within the research processes. 

 Expanding the scope of the study that allows for further study. 

2.5 Research Methods 

The third and final element of Creswell’s (2014) framework regarding research 

processes is a method that involves data collection, analysis and interpretation. The 

philosophical standpoint, questions, the purpose and objectives of the research 

subsequently determine the methods that the researcher has to follow to accomplish 

the rest of the steps of the study (Saunders et al., 2009).  

Creswell (2007) argued that the research method covers a series of interlinked 

activities which aim at collecting a required amount of meaningful information to 

answer the questions of the research. Factors such as the researcher’s skill, financial 
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issues, time, availability of the data and accessibility to the participants, researcher 

and participant’s cultural values may direct the researcher to adopt a particular method 

(Crowther & Lancaster, 2008).  

The interlinked activities of research methods include types of data, data collection 

methods, sampling, instrument design, validation and data analysis. The following 

sections will provide explanations of the outlined factors.  

2.5.1 Data Typology 

Data is an essential component and raw material for any research process. It creates 

the basis to address and investigate research problems. Therefore, the researcher 

needs to understand how to manage and assess data. The real-life information is often 

inadequate; therefore, it becomes necessary to collect data that is appropriate for 

research purposes. More specifically, the data is not always adequate as it can be 

elusive, ephemeral and corruptible (Wallman, 2011).  

The integrity and quality of the collected data are critical. Quality data ensure that 

questions are answered correctly, the research is valid and repeatable and other 

researchers can benefit from the published data. Integrity and quality of the collected 

data can be assessed based on three potential complex criteria: reliability, validity and 

generalisability (Lancaster, 2005).  

Data can also differ based on their characteristics, level of measurement, abstraction 

and their closeness to the source of the event. Table 2.3 explains the different 

categories of data. 

This research utilised different types of data. It started with a comprehensive review 

of the literature to establish a stable ground from which the theoretical framework of 

the study was developed. Moreover, in the in-field phase, quantitative and qualitative 

data were collected. The researcher also used internal secondary data to create 

profiles for companies and members who participated in the case studies and the 

semi-structured interview.   
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   Table 2.3 Data typology (Source: Lancaster, 2005 & Walliman, 2011) 

Base of 

classification 

Type of 

data 

Meaning 

Closeness to 

the event 

recorded 

Primary 
Generated through the process of research by 

employing a type of data collection technique.  

Secondary 

It has already been collected and comprises two types: 

Internal: such as a report, databases. 

External: such as surveys and web-based information. 

Characteristics 

Quantitative 
Number-based derived from phenomena that can be 

measured. 

Qualitative 
Word-based associated with the reality that cannot  be, 

or is difficult to quantify 

Measurement 

Nominal 
It can be divided into separate categories that can be 

compared with each other.  

Ordinal 
It is ordered information with regards to a particular 

property that they all share. 

Interval 
It is accurately measured information on a regular scale 

of some sort, without a meaningful zero. 

Ratio 

It is complete measured information on a regular scale 

of some sort with a real zero. It can be expressed in 

terms of multiple or fractional parts. 

Abstraction 

Theory 
General information that makes claims about the world 

and how it works. 

Concept 
Building blocks of a theory which are usually abstract 

and cannot be directly measured. 

Indicator Phenomena which point to the existence of concepts. 

Variable Components of indicators which can be measured. 

 

 

2.5.2 Data Collection Method 

The literature identified several methods for data collection, each being suitable for a 

specific type of research design and particular questions. It is, therefore, rational to 

study, compare and examine all methods to find the most suitable method that can 

support the objectives of this research. Table 2.4 presents some data collection 

methods with a short explanation of their purposes.  
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Table 2.4 Quantitative and Qualitative data collection methods (Source: Saunders et al., 2009) 

Quantitative 

method 
Purpose 

Qualitative 

method 
Purpose 

Experiment 

To answer why and how 

questions through 

studying the size and 

direction of the links 

between independent and 

dependent variables.  

Case 

study 

To obtain in-depth 

knowledge about a particular 

event within its real-life, using 

multiple sources of evidence 

to answer what, why and how 

questions. 

Archival 

To explore a part of the 

past reality by 

administrative records and 

other documented data 

style. 

Focus 

group 

To obtain detailed 

information, feeling, opinions 

through a controlled 

discussion with a group of 

practitioners or experts on a 

specific subject. 

Grounded 

theory 

To predict and describe the 

behaviour of people through a 

series of observations which 

develop theories to explain 

issues around that behaviour.  

Interview 

To generate in-depth 

information or feelings about 

limited numbers of topics 

through free-feel 

conversation with individual 

or experts in the emphasised 

field. 

Survey 

To answer what, who, 

where, and how many 

questions to describe the 

population of the research. 

It allows collecting a large 

amount of data in an 

economical mode. 

Observation 

To produce reliable 

information about a specific 

event or to verify the 

provided data through the 

direct involvement of the 

researcher who records the 

description of what is 

happening. 

 

According to the purpose, constructivism position, a mixed method design is selected 

for this research, which means that it adopts quantitative and qualitative methods at 

the same time to collect appropriate date that can meet the objectives of this research. 

Firstly, it critically reviewed the literature regarding LM in general and its adoption in 

SMEs within developing countries in particular. It also narrowed down the review to 

focus on LM implementation and its barriers within KRI-SMEs. That was to discuss 

and present what was going on in the field and also to recognise the gaps left by other 

researchers, particularly in KRI. 
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Secondly, it used a questionnaire survey to gather quantitative data to describe the 

field of study and also to specify the expected correlation among the criteria of the 

framework. Thirdly, three case studies in three individual companies were conducted 

and thematically analysed. Finally, a semi-structured interview took place which 

included eight people, each from a different expertise, to justify the validity and 

applicability of the framework in the KRI. The following sections will discuss those 

research methods in more detail. 

2.5.3 Literature review 

The literature review is a systematic process for identifying, evaluating and interpreting 

the existing body of knowledge in a particular field (Fink, 2010). Kothari (2004) stated 

that the literature review encourages the author to discover the possible gaps in the 

theory. Cooper (2010) argued that the literature review might seek to:  

(a) Integrate what others have done and said.  

(b) Address the central issues in the field of the study. 

(c) Determine to what extent the existing literature progressed towards clarifying the 

problem of the research.  

(d) Criticise prior studies to link the research to the dialogue in the field. 

(e) Stimulates new ideas and describes the direction for future research. 

The literature review of this research was inspired by the principles of Cooper (2010). 

It followed a systematic, comprehensive strategy. To assume deep integration, cover 

latest information, contribute to the current debate regarding LM and provide critical 

presentation, the review relies on various sources of the academic and updated 

reference materials. The sources contain textbooks, doctoral theses, academic 

journals, peer-reviewed electronic articles, conference papers, LM relevant websites, 

and databases of the official agencies and the websites of Ministry of Planning (MOP) 

and Ministry of Trade and Industry (KRG-MOTI) in KRI. Figure 2.2 presents the main 

characteristics of the literature review conducted in this research. 
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Figure 2.2 Characteristics of the literature review in this research 

The literature review is covered in Chapters Two and Three. Chapter Two provides a 

detailed review of the literature in three main parts. Initially, it examined the LM 

literature, including concepts, definitions, tools and techniques, CSF, existing lean 

framework and LM-BP, LM-OP relationship. It also shed light on the MBNQA model 

and verified its suitability to integrate comprehensively with LM techniques. The 

second part discussed the SMEs context, exploring its main characteristics and 

problems. Then, it reviewed LM studies in the SMEs context and explained the 

presumed impacts of LM practices on the SME organisational performance. In section 

three, particular attention was given to the industrial conditions of the KRI, 

manufacturing SMEs sector and potentials for LM practices to provide impetus and to 

contextualise the phenomenon under study. Chapter Three narrowed down the 

literature reviewed in Chapter Two to the proposed framework of the research 

integrating contexts of LM, MBNQA, manufacturing SMEs and KRI business 

conditions.  

2.5.4 Survey 

Surveys are probably the most common method of collecting primary quantitative data 

that numerically describe attitudes, trends or opinions of the sample, which can be 

generalised to the wider population (Macdonald & Headlam, 2011). They are used to 

generate vast amounts of data to measure the characteristics of the population.  
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Based on the nature of the study and demographics of the population, surveys can 

take three basic forms: online, mobile and paper. Issues such as population, sampling, 

time scope, questions, and administration determine the type of the survey. Table 2.5 

briefly addresses these elements.  

Many researchers prefer surveys due to their advantages such as representativeness, 

low cost, convenience and reliability. However, a survey is not without disadvantages, 

which must be considered. These include the following: inflexible design, the potential 

for inaccurate results, and the fact that it is not ideal for controversial issues which 

may require more in-depth responses. 

Considering the above points, the self-administered paper survey was preferred as 

the perfect technique for collecting quantitative data in this research. The researcher 

needs to collect a massive amount of reliable data in a short period of time in order to 

explore the KRI-SMEs and explain the nature of their business performance. 

The survey was chosen to examine the critical factors that statistically described the 

extent of current LM practices in the KRI-SMEs. The method was also used to test the 

internal correlation among the framework criteria. The impact of the external factors 

such as size, age and ownership on the LM practices and business performance has 

also been investigated. The instrument that was used to collect the data within the 

survey was a paper questionnaire. The reasons behind a paper-based questionnaire 

were to reach the highest number of people, to generate a much higher response rate, 

to provide an easy way to respond, and to motivate participants to be more honest 

when answering the questions (Walliman, 2011). Furthermore, internet access and 

telephone services in the KRI are still poor and people do not prefer to use them for 

these types of studies. 
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Table 2.5 Essential elements of the survey method (Source: MacDonald and Headlam, 2011) 

Elements Meaning Consideration 

Population 

An entire group of similar 

items interested in a 

particular examination 

 Counting to specify its real size. 

 Potential language barriers 

 Geographical distribution 

Sampling 

Representative section of 

the population which the 

researchers aim to contact 

to participate in the survey 

 The person who provides the data 

 The source from which  the sample 
has been determined 

 Whether the respondents represent 
the sample correctly 

Time scope 
The time duration for 

undertaking the survey 

 Cross-sectional surveys: gathering 
data at a particular time 

 Longitudinal surveys: collecting data 
over a period of time 
 

Questions 

Statement of seeking 

information from the 

sample of the study within 

a particular format 

 Type and number. 

 Relation to the main research 
questions and objectives 

 Complexity, wording and the outline 

 Controlling sequence of the question 

Administration 

The applied procedures 

from the starting point of 

the survey until the 

interpretation and reporting 

phase 

 Time duration 
 

 Pilot study 

 The delivery method: postal, 
telephone, internet, street survey, self- 
administered.  

 Financial issues 

 Coding of each possible responses. 

 Applied software: Excel or SPSS. 

 Presentation of the results 

 Clearness and understanding 

Analysis 

Breakdown, testing and 

investigation of the 

responses to discover the 

potential relationship 

among variables of the 

study. 

 

2.5.5 Questionnaire 

Questionnaires are a popular way to collect primary data covering techniques in which 

people are requested to reply to the same set of questions in a predetermined order 

(Saunders et al., 2009). Questionnaires, therefore, are mainly used for descriptive or 

explanatory research. Bhattacherjee (2012) specified the questionnaire as a research 

instrument consisting of a set of questions (items) aimed to capture feedback from 

respondents in a standardised form.  

Walliman (2011) preferred questionnaires for collecting quantitative information as 

https://en.wikipedia.org/wiki/Set_(mathematics)
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they allow researchers to obtain responses without personal contact with respondents. 

Questionnaires are flexible, convenient for respondents, not time-consuming, cheap 

to administer and can cover broad geographical areas. These reasons directed the 

researcher of this study to select a questionnaire method to collect quantitative date. 

However, adopting questionnaire methods entail a certain skill as they need to be 

designed and developed. Kothari (2004) and Kumar (2011) summarised the design of 

the questionnaire in the following ways: 

General form: The questionnaire form generally can be either structured or 

unstructured. Questions in the structured questionnaire are definite, concrete and 

predetermined. The respondents, here, have no opportunity to answer in their own 

words. Unstructured questionnaires provide a general guide to the type of required 

information, and the respondents’ words are essential: to achieve this objective, tape 

recorders might be used. 

Question sequence: The order in which the questions are organised must be logical, 

clear and interlinked to minimise misunderstanding and confusion. The correct 

sequence should clarify the way of thinking in the study and lead the respondents to 

know what kind of information is desired. The easy opening questions and attractive 

layout are likely to influence the attitude of the participants and encourage their 

cooperation.   

Question formulation and wording: Any misunderstanding of the questions can do 

irreparable harm to the questionnaire. Their formulation and wording, therefore, should 

be constructed such that the respondents can easily understand and respond to them 

in a meaningful manner. The questions must also be simple, expressing only one 

thought at a time and endow an unbiased picture of the related issues.  

In this research, the structured questionnaire was designed based on the LEBM 

framework. The sections of the questionnaire were derived from the criteria of the 

framework and questions were developed from the LM reviewed literature in Chapters 

Three and Four (see Tables 4.1 to 4.10 in Chapter Four).  
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The questionnaire posed 63 questions in three parts. The first section collected 

demographic information about the companies via nine questions. That was to make 

sure that the study covered different size, managerial level and industrial activities of 

SMEs sector in the KRI. Section two assessed the respondents’ familiarity with 14 

different well-known LM tools. The third section evaluated LM practices according to 

the LEBM framework based on 40 questions divided over eight subsections.  

As mentioned earlier, this research aims to quantify the attitudes of SME members in 

the KRI toward the awareness and implementation of LM techniques through 

quantitative design by using the questionnaire method. The best proper tool for this 

purpose is a five-point Likert-style questionnaire (Kumar, 2011). A Likert-style 

questionnaire is based on the assumption that each statement on the scale has equal 

importance in terms of reflecting the knowledge and adoption of lean techniques by 

the participants. The attitude of the SMEs member, here, is represented in five 

categories that can help the participants of the research to express themselves better 

(Numan, 2014). 

The questions in sections two and three were weighed on a perceptual rating adopting 

a five-point Likert-style. In section two, the knowledge about LM tools was scaled as: 

1 for no idea, 2 for very little knowledge, 3 for little knowledge, 4 for good knowledge 

and 5 for very good knowledge. Section three also used the same rating scale to 

evaluate LM practices as follows: 1 for very weak, 2 for weak, 3 for average; 4 for 

strong and 5 for very strong implementation.  

To increase the degree of content validity and to avoid any potential problems in 

developing the questionnaire form, the measurement items were run past the project 

supervisory team and then pilot tested by four specialist academics and modified 

according to their comments and suggestions (Kumar, 2011; Varkevisser et al., 2003). 

Then, it was translated into the Kurdish language and pre-tested by two factory 

managers and two academics from the University of Human Development (UHD) - 

Faculty of Administration and Economy in Slemani. They provided precise comments 
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relating to the familiarity, suitability and terminology of the conceptual and practical LM 

terms used in the questionnaire form and then compared them to those used in KRI-

SMEs. The revised version was issued to selected companies including a covering 

letter, in the Kurdish language, explaining the goals of the project and ethical values 

such as integrity, legality and confidentiality (Appendix C presents the questionnaire 

form).  

2.5.6 Case Study 

A case study is a popular empirical method in which the researcher explores a 

bounded system, or multiple bounded systems, in a real-life context over time through 

detailed, in-depth data collection involving multiple sources of information such as 

observation, conversation, interview or documents (Robson, 2002). It argues that all 

cases of a specific reality follow the same procedures. Studying a single case, 

therefore, can provide insight into the whole events and situations prevalent in a 

cluster from where the case has been selected (Kumar, 2011).  

The method aims to allow the researcher to discover intangible factors that can entirely 

explain how the system functions and draws more clear portraits of complex issues 

which are not always available for numerical examinations (Stake, 2006). The case 

study often follows a wide range of open-ended techniques in data collection and 

analysis, such as structured and unstructured interviews, observation and document 

analysis (Saunders et al., 2009). 

In general, there are four types of case studies depending on two elements: number 

of cases and the number of units of analysis. Thus, the four types of design are single-

case holistic design, single-case embedded design, multiple-case holistic design and 

multiple-case embedded design (Yin, 2014). Case studies can take the following 

forms: descriptive, exploratory, explanatory and confirmatory. 

Sampling in case studies is not random; the focus here is on the particular case (or 

cases) that can provide as much information as possible to complete the total picture 
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of the understudied reality (Creswell, 2007). However, case studies have their 

obstacles and limitations. Table 2.6 compares the strengths and weaknesses of case 

study methods. 

  Table 2.6 Strengths and weaknesses of case studies (Source: Yin, 2014). 

Strength Weaknesses 

 Provides rich, new and detailed 
information within the context in which 
the phenomenon occurs 

 Requires high skills and experiences 
to develop good cases 

 Can simplify and explain  complex 
concepts 

 High probability of bias in data 
collection and interpretation 

 Relatively easy data collection method  Collected data is not objectively 
verifiable  

 Can be carried out with limited 
resources 

 Time-consuming, difficult and 
produces a large amount of 
documentation when compared to 
other methods 

 Effective for uncommon cases where 
large samples are not available 

 The results cannot necessarily be 
generalised to a broader population  

 Create excellent opportunities for 
innovation and further explanations 

 Hard to keep ethical issues such as 
confidentiality and right to withdraw 

 

The multiple holistic case study method was selected for this research. Three different 

companies were selected based on size, age and industrial activity. Within each 

company, three different skill levels of workers were interviewed: owners, production 

engineers and line workers. Secondary data such as company profile, internal memos 

and other printed source of data are used as an additional source of information for 

the case studies. During the field research, there were many opportunities to visit 

companies and closely observe the production processes, machine set-up, the 

problem-solving activities and other related issues to LM practices as they happened.  

This method helped the researcher to understand the management situations of KRI-

SMEs and to identify the level and context of implementing LM techniques which 

cannot be observed through the survey.  

Adopting the case studies alongside the survey in this research permits the researcher 

to explain the causes and effects of the current obstacles of LM practices and to 
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understand the barriers that impede the improvement in the business performance of 

such companies. 

In addition, this is the first empirical study about LM practices in the KRI, and 

conducting case studies with the survey is appropriate for the development of this 

particular research area (Al-dlemy & Al-Kadim, 2016). Combining these two methods 

for collecting data will provide better opportunities to address, investigate and analyse 

LM practices in the KRI-SMEs and it also expands the extent to which the research 

results can be trusted. Conducting three case studies, coupled with secondary data 

acquisition, also generates an authentic picture to the study.  

Three companies were chosen for the case studies because they:  

1- Cover the range of micro, small and medium-sized companies in the KRI. 

2- Have three working levels including owners, production engineers and line 

workers who deal directly with LM practices. 

3- Interested in the improvement of LM implementation and were ready to provide 

relevant information to the researcher.   

4- The companies cut across major manufacturing SMEs sectors: foods, drinks, 

construction materials and plastic industries.  

A semi-structured interview was the technique by which data was collected within the 

case studies. 

2.5.7 Interview 

Interviews typically involve face-to-face interaction and an interchange of views 

between two or more people (Saunders et al., 2009). Interviewees respond to 

questions proposed by the interviewer based on their views (William, 2007). 

Interviewing, therefore, explores the quality and nature of the respondents’ 

perceptions within the context in which the events occur.  

Interview styles vary widely; the amount of control the researcher has over the 



Research Methodology                                                                                                    Chapter Two 
  
 

 40  

candidate, and the objectives of the interview, mostly dominate the differences 

between the styles. There are four types of interview: structured, unstructured, semi-

structured and group interview. The first three are sometimes described as personal 

interviews.  

During a structured interview, critical issues are organised around a set of 

predetermined direct questions that require instant ‘yes’ or ‘no’ type responses. 

Researchers who use structured interviews have ideas about the issue they wish to 

explore during the interview (Berg, 2001). Conversely, unstructured interviews offer 

excellent flexibility and freedom to choose the questions. The interviewer is keen to 

develop the conversation, allowing the respondent to elaborate on diverse issues 

(Macdonald & Headlam, 2011). 

A semi-structured interview is located somewhere in between the two previously 

mentioned: it offers partial flexibility and freedom to the participants to expand their 

responses, provided they keep within the boundaries of the study. The focus of this 

type is to address key themes rather than specific questions (MacDonald & Headlam, 

2011).  

Finally, group interviewing involves selected participants focusing on the issues of the 

research. It investigates complex issues and provides a substantial amount of 

information quickly. 

This research applied semi-structured interviews to understand the enablers and 

potential barriers for implementation of LM in KRI-SMEs. Nine interviews were 

conducted with three case studies in three different factories (details are provided in 

Chapter Five). For accuracy, the researcher acquired permission to record the 

conversation observing an ethical agreement. 

The interview questions were mainly based on the questionnaire form. A set of open-

ended questions relating to each section were put forth to explore the interviewees’ 

opinions. Similar to the questionnaire design, the first version of the open-ended 

questions in the English language was reviewed by the supervisory team and then 
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translated into the Kurdish language. The questions were placed after each section as 

follows:  

Part one: Familiarity with LM tools: Four questions were asked. 

Part two: Evaluation of LM practices. In total, 24 questions were asked.   

In the final phase of this research, the semi-structured discussion was also used to 

evaluate the elements of the developed framework and to validate its applicability in 

the KRI. Moreover, the participants provided a number of recommendations related to 

the government and academic support that enhance the awareness and practical 

ability of the framework in the KRI. 

The researcher contacted potential participants to arrange a brief personal interview 

to confirm their willingness to engage and each was provided with a questions form. 

The form included a covering letter, summary information about the project, the 

interview protocol, the complete programme of the interview and a copy of the 

proposed framework.  

2.5.8 Sample of the Research 

Due to time restrictions, collecting all the available data of a particular population in a 

single study is near impossible. Researchers, therefore, apply sampling techniques in 

which a segment is selected to represent the whole population of the study (Saunders 

et al., 2009). Sampling is a statistical process that covers a range of methods enabling 

researchers to reduce the amount of required information by considering only data 

from a subset rather than all possible elements.  

The overall accuracy of collected data from the sample might be higher than if it is 

drawn directly from the census; the mean time spent in designing and piloting a sample 

containing a smaller number of cases is much more than the mean time it might spend 

for the whole population. Furthermore, Saunders et al. (2009) argued that the best 

possible sample is one which satisfies the requirements of efficiency, representation, 

reliability and flexibility. According to Bhattacherjee (2012), the sampling process is 
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comprised of three steps: defining the population, selecting the sampling frame, and 

implementing the sampling technique.  

For this research, the population is KRI-SMEs, which covers three different strata: 

micro, small and medium. The companies that belong to the SMEs sector are 

generally homogeneous; they have the same characteristics, and they also face the 

same problems. At the same time, they are classified into different groups according 

to their size, age, industrial activities, ownership and managerial system (Table 3.15 

in Chapter Three presents the population of this research). 

The sampling frame of this research was a list provided by the KRI Industrial and 

Commerce Chamber in 2013. It is one of the best data providers about SMEs in KRI. 

For further accuracy, the provided list was also discussed with two members of the 

Industrial Development Department of the Ministry of Trade and Industry of KRG. The 

sample was limited to the private manufacturing SMEs. Government-controlled and 

public enterprises were excluded from this research. 

This research employed random sampling for the quantitative survey, non-random 

sampling to case studies, and expert sampling to the semi-structured interview. 

The survey was conducted from July to October 2016 in the three large cities in the 

KRI (Slemani, Erbil and Duhok). The researcher randomly selected 350 enterprises 

for the frame (the KRI Industrial and Commerce Chamber list for 2013) approximately 

representing 10 percent of the entire population. The survey form was confined to 

three management levels from the sampled factories, including owner-managers, 

authorised directors and production managers. The selection of these levels was 

based on their supervision of the internal processes, familiarity with LM manufacturing, 

and responsibility of production strategies in their companies. Thus, they can 

adequately provide meaningful information to the study. 

To increase the response rate, the researcher and a team of five trained members at 

the Techno-Stat Centre in Slemani supervised the process. The team visited each 

company personally to meet and request the selected people to fill out the form in their 

presence. 
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Out of the 350 sampled companies approached, 219 (62.5 percent) agreed, and the 

rest declined due to the stress of their production schedules. In the end, 207 usable 

forms representing a response rate of 94.5 percent were obtained and analysed for 

further findings. This appears to be a good sample and reasonably representative of 

the sector for a study performed in a developing country. 

Conducting case studies was more difficult than the survey. The supervisory team of 

the research agreed on three case studies for the qualitative phase. The researcher 

used the frame and targeted nine companies, then contacted their managers via 

telephone, in a call that lasted about 15 minutes, to obtain permission to participate in 

the study. The researcher explained the nature, objectives and motives of the project 

by providing a short introduction to LM and managed to persuade three of the 

managers to participate. Each participant was provided with a copy of the case study 

agreement. The agreement form contained a cover letter explaining the aim 

objectives, ethical issues of the study and the form of the questions. Three people with 

different management levels from each company were chosen: owner, production 

manager and line workers. In total, nine interviews were conducted and recorded for 

further discussion. All case studies were conducted in October 2016. 

2.6 Reliability and Validity 

Reliability and validity tests are the most recommended techniques to assess the 

quality of data collection techniques (Kember & Leung, 2008). Reliability and validity 

might appear as two independents, but, in fact, they are related. In a survey, reliability 

presents how consistently the test produces the same results, while validity shows 

whether the survey measures what it intends to. Figure 2.3 illustrates the relationship 

between reliability and validity. 

Figure 2.3 provides four different scenarios that explain the relation. In the first case, 

the measurement process is consistent (reliable), but the measurement is far from the 

central target of the research (not valid). In the second case, the instrument measures 

what it meant to measure (valid), but it is not consistent (not reliable). The third case 
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represents inconsistent measurements for a different target that the test intends to 

measure (not reliable and not valid). The final example shows both reliability and 

validity measurements; the instrument consistently measures what it intends to 

measure. 

 

         Reliable                   Valid                         Neither reliable             Both reliable 

          not valid                   not reliable                   nor valid                      and valid 
 

Figure 2.3 Relationship between reliability and validity  

(Source: Varkevisser, Pathmanathan  and Brownlee, 2003) 

2.6.1 Reliability 

Reliability focuses on the notion of consistency (or repeatability) of the measurement 

process through which the data is captured; the process has to provide similar results 

in the repeated trials (within an acceptable margin of error) (Bell, 2005). Bolarinwa 

(2015) refers to the capability of the measurement method to provide reproducible 

results. If the test produces the same results, then it is ideal and the reliability 

coefficient equals one, while the reliability coefficient becomes zero when the results 

have no connections with each other. 

There are several techniques to evaluate the reliability of a particular measurement 

instrument, as follows: 

Observer reliability: This refers to the degree of agreement between two or more 

individual observers about the same sample under study: to what extent do different 

researchers provide consistent estimates. It addresses the consistency of the 

implementation of the scoring system (Howell et al., 2012) and shows the level of 

homogeneity among the rating provided by the observers.  

Test-Retest reliability: This can be achieved by applying the same instrument to the 

same group of people at two different points in time. The concern of distinguishing 
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between the two sets of results represents the level of reliability in this case (Walonick, 

2011).  

Parallel-Form reliability: Reliability in this technique is the correlation between two sets 

of results (coefficient of equivalence) that is obtained through two similar forms that 

assess the same construct and is administered to the same group of people at similar 

occasions.  

Internal consistency reliability: This assesses the correlations among the components 

of the instrument and how well each item of the scale measures the construct under 

consideration (Drost, 2011). It acts as an index of item homogeneity and item quality 

at the same time. Its value is determined through a reliability coefficient called 

Cronbach’s alpha.  

When calculating Cronbach’s alpha, each item is assumed to be a subset that has its 

variation and contributes to the overall estimated reliability. If all the elements are 

presumed to be equivalent to zero error, then alpha becomes a perfect estimate of 

reliability. However, that is an ideal case, and alpha will usually be lower to present 

real reliability (Heal & Astolfi, 2014). Regarding the interpretation of alpha’s value, 

George and Mallery (2003:231) presented the following rule: 

“For α > 0.9 is Excellent, 0.9 > α > 0.8 is Good; 0.8 > α > 0.7 is Acceptable, 0.7 > α > 

0.6 - Questionable, 0.6 > α > 0.5 is Poor and α < 0.5 is Unacceptable”.   

The most suitable approach to assessing the reliability of the questionnaire for this 

research is the internal consistency reliability. The survey had a one-course test, 

sufficient participants (207), and a single administration; there were also a large 

number of questions covering all dimensions of the latent construct. Furthermore, the 

questionnaire applied the five-point Likert scale, which also fits well with internal 

consistency to estimate reliability. 

2.6.2 Validity 

Validity is the extent to which the instrument performs what it was designed for and 
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the component items measure what they are supposed to (Drost, 2011; Trochim, 

2006). Thus, the focus is about how accurate the scale is, the extent to which it can 

correctly cover all dimensions of the construct, and how widely the results can be 

generalised. According to Radhakrishma (2007), validation of a particular 

questionnaire will reveal the following questions: 

 Does the questionnaire measure what it intends to measure? 

 Does it accurately represent the constructed content? 

 Is it suitable for the study population? 

 Is it comprehensive enough to collect all the required information presented by the 

objectives of the survey? 

 Is the layout of the questionnaire attractive?  

Testing validity should review the whole procedures of the instrument development 

from the theoretical concept to the final step of the scale completion (Trochim, 2006). 

Thus, the literature recognised a significant number of techniques, as follows: 

Content validity: This assumes that the scale contains a full, detailed description of the 

studied topic appropriately and that nothing is missed.  

Face validity: This refers to the extent to which the measurement subjectively appears 

to measure the variables. It is likely to be a component of content validity (Kember & 

Leung, 2008). It deals with readability, clarity, layout, style, feasibility, formatting, item 

power, item repetition and separation of the elements above the construct’s area.  

Criterion-related validity: This is about the long-term application, confidence and trust 

in the measurement. It refers to the extent that the current measurement can predict 

the result of another non-tested measurement that purportedly related to the adopted 

scale (Drost, 2011).  

Construct validity: This determines the level that a scale measures what it claims to 

measure, covering any strategies that focus on the content of the measurement 

(Westen, Drew, & Rosenthal, 2003). The central point of this test is whether the 
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operational definition of scale elements effectively reflect the correct theoretical 

meaning of the concept. 

There are two sorts of construct validity that work together: convergent and divergent. 

Convergent validity is the extent of similarity of the current measurement results with 

the scores of a valid test which measure the similar construct. Divergent validity is the 

difference between the results of the test case with the valid tests that intend to 

measure the different construct (Trochim, 2006). The technique that tests both 

convergent and divergent validity is factor analysis. 

Factor analysis helps to condense and regroup the information to a smaller set of 

newly combined dimensions with a minimum loss of data so that the relationship and 

patterns can be accurately interpreted and understood (Bartholomew et al., 2011).  

To apply factor analysis, a number of requirements are required: the instrument has 

to use an interval scale to assess the variables, and the size of the sample has to be 

large enough to run the test. According to Hair et al. (1998), the sample has to be 

greater than 100 cases. Tabachnick and Fidell (2001:588) advised that 50 cases are 

very poor, 100 is poor, 200 is fair, 300 is good, 500 is very good, and 1000 or more is 

excellent.   

Before adopting factor analysis, the data has to be tested for adequacy by measuring 

sampling adequacy from the Kaiser-Meyer-Olkin KMO value, and sphericity by using 

Bartlett’s test. The value of KMO > 0.5 presents suitability of the data set for the test 

implementation. Bartlett’s test checks if there is enough redundancy between the 

condensed variable and the new factors (Field, 2009). 

Furthermore, when analysing procedures, three issues must be considered: factor 

loading, communality and Eigenvalue. Factor loading expresses the relationship of the 

variables with the extracting factors. Each variable will be grouped under the factor 

which has the strongest association with it. Usually, the factor loading of 0.5 or higher 

will be considered. Communality is a percentage of variation in that variable which is 

explained by extracted factors and is, ideally, above 0.5 for each item. Eigenvalue 
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represents the variance among the extracted factor. All factors with an Eigenvalue 

smaller than one will be dismissed (Hair et al., 1998). In this research, all requirements 

are fulfilled for factor analysis; the survey applied the five-point Likert scale, and the 

sample size was 207.  

2.7 Data Analysis 

The collected data needs to be processed and analysed to provide useful meaning to 

the audience (Saunders et al., 2009). Lancaster (2008) specified analysing as a 

process of turning data into information form that can, in turn, serve to develop 

concepts, theories, explanations or understandings. Analysing data aims to purify, 

categorise, or rearrange a large amount of data to explore the relationship between 

its components in favour of the research objectives. 

2.7.1 Quantitative Analysis    

Numerical data can be analysed quantitatively through applying statistical tools in two 

different ways: descriptive and inferential (Bhattacherjee, 2012). These two 

techniques are supported by statistical software such as Statistical Package for the 

Social Sciences (SPSS) and Statistical Analysis System (SAS) (Saunders et al., 

2009).   

The quantitative responses of this research were prepared, coded and entered into 

SPSS (version18.0) software to employ different analyses, including Descriptive 

Analysis, Cronbach’s Alpha, Factor Analysis, Pearson’s Correlation Test, and 

Regression Analysis. 

Descriptive analysis: It describes, presents or summarises data in a meaningful way 

using techniques such as mode, mean, median, range, absolute deviation, variance 

and standard deviation. Sometimes, tabulated illustrations and graphical descriptions 

are used to allow a simpler interpretation of the data (Kothari, 2004).  

Cronbach’s alpha: To show how closely the items of the questionnaire are related to 

a group and to what extent they measure the same concept (Tavakol & Dennick, 

2011).  

https://statistics.laerd.com/statistical-guides/measures-of-spread-standard-deviation.php
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Factor analysis: It is the most common technique in SPSS to assess the validity of a 

measurement instrument that includes many dimensions and sub-dimensions.   

Pearson’s correlation analysis: Investigates the strength of the relationship 

between the variables of a set of data. It has a value between +1 and -1, where 1 is 

total positive linear, -1 is a total negative linear correlation and 0 is no linear correlation.  

Regression analysis: This is a test that predicts the value of a dependent variable 

based on the value of two or more other independent variables. It also allows the 

overall variance to be determined and the contribution of each variable to the total 

variance to be explained (Kothari, 2004). 

In this study, regression analysis was applied to investigate the change in business 

performance that occurred as a result of the implementation of lean techniques, and 

also to determine how much of its variation can be explained by each element of LM 

practices. To draw valid conclusions from regression analysis, the sample must meet 

several key assumptions including size, ordinal scaling, independence of observation, 

the linear correlation between the dependent and independent variables, multivariate 

normality and homoscedasticity (Williams et al., 2013).  

Hair et al. (1998) suggested that a sample size to parameter ratio of 10:1 would be 

sufficient to achieve meaningful estimates. This study questioned 207 cases and the 

number of parameters was 7, so the size/parameters ratio is 29.5:1. The data scaling 

was ordinal (a five-point Likert scale). The participants were observed independently: 

they were only counted once and affected the overall analysis once. It can be 

concluded that data from this study met all the requirements of multiple regression 

analysis and the outputs have significant validity. 

2.7.2 Qualitative Analysis 

Qualitative analysis is a process of organising and analysing data, which is in the form 

of words, feelings, interactions or sounds, into a style of conclusions that reveal what 

they are about. It is not easy to apply a mathematical formula or to determine a level 
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of probability to this data; therefore, the researcher plays a significant role in analysing 

and interpretation (Walliman, 2011). In general, there are three styles of interpretation: 

narrative, theme identifications and theme quantifications. Narrative interpretation 

focuses on the way and sequence in which the researcher intends to narrate. The 

other two types require content analysis to identify and quantify the themes of the data 

(Kumar, 2011). Content analysis involves several steps: 

 Identification and coding of the main themes 

 Classification of the responses under the main themes 

 Integrate themes and responses to the body of the report (Kumar, 2011). 

The content analysis can be conducted manually or through using software such as 

NVivo or XSight. This study applied manual content analysis to the case studies and 

interviews. The original interviews were in the Kurdish language and there was no 

Kurdish version of the mentioned software available. The conversion of the interviews 

into the English language allows for bias and inaccuracy. The interviews were 

recorded, transcribed and analysed by the reseracher and then translated into the 

English laguage by an independent itnerpriter.  

2.8 Ethical considerations 

The ethical aspects of the research are equally as important as scientific accuracy, as 

it mainly attempts to respect the rights of the research stakeholders (Berg, 2003). 

Researchers have substantial responsibilities, including the requirement to guarantee 

that their studies meet high scientific and ethical standards, such as privacy and 

confidentiality of the collected information from the observation of the group's 

behaviour (Sekaran, 2003). Ethical agreements related to this research can be defined 

as below: 

 All information collected will be used for research purposes only and 

confidentiality will be maintained. 
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 The accuracy of the collection, analysis and translation of the data will be 

considered. 

 Participants are volunteers and have the right to withdraw at any time. 

 The right of participants includes understanding the research purposes, its likely 

impact and potential risks. 

 Participants can ask questions and obtain a copy of the results. 

 Participants have the right to understand the expected benefits of the research. 

2.9 Chapter Summary 

This chapter reviewed the methodology applied to this research. It used the framework 

provided by Creswell (2014), emphasising three dimensions: philosophy, design and 

method of the research. Based on the nature of the phenomenon under study, a 

pragmatic standpoint was verified for this research and the mixed method was 

selected to collect and analyse the required data. The study administered a 

questionnaire to collect quantitative data and conducted interviews to collect 

qualitative data. Numerical data and statistical analysis explored the subject of the 

research and the qualitative data explained and added further meaning to the 

quantitative data. The research then applied the semi-structured interview technique 

to discuss the validity and the applicability of the LEBM framework.  

The chapter also examined the sample, data collection instruments and data analysis 

software; this verified the reasons behind the selection of each of them in the study. 

Finally, the explanation of the procedures for testing the reliability and validity of the 

collected data was provided. The summary of the research processes related to this 

research is presented in Figure 2.4. 
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Figure 2.4 Research processes of this research
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Chapter Three 

Research background and literature review 

3.1 Introduction 

This chapter examines the literature related to issues surrounding LM such as lean 

concept, lean benefits, lean implementation requirements, lean within Toyota 

Production System (TPS), lean Critical Success Factors (CSF), lean barriers, lean 

tools and techniques, to facilitate understanding the key concepts of lean. The impacts 

of lean practices on Operational Performance (OP), and Business Performance (BP) 

are also explained to justify the adoption of LM. 

Moreover, the lean frameworks developed by several researchers are also critically 

reviewed. Thereafter, the integration of lean techniques and MBNQA criteria is 

discussed, which will also help in designing the framework. 

This chapter also reviewes LM within SMEs. The characteristics, strengths and 

weaknesses of SMEs, their CSF and barriers in relation to LM are investigated. Finally, 

the industrial background of the KRI, KRI-SMEs sector, and lean and quality control 

practices in the KRI, are also presented in detail.  

3.2 The Literature Review of Lean Manufacturing (LM) 

3.2.1 The Concept of Lean Manufacturing (LM) 

Lean first began to be employed in Japanese culture within the TPS. In late 1940, 

Toyota pioneered a long process of developing and refining production processes to 

become more efficient in creating value for its customers (Liker & Hoseus, 2008). 

However, the term “Lean” was first introduced to the business world in the article 

“Triumph of the Lean Production System” written by John Krafcik in 1988 (Byrne, 

2013). Moreover, two famous books have contributed enormously to increasing LM’s 

popularity in the business world
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The Machine That Changed the World by Womack, Jones and Roos (1990) reported 

on the remarkable history of the car-making industry and provided a valuable look at 

TPS. The authors used the term “Lean” to describe TPS and showed how lean 

practices changed fundamental ideas about how to make things (Womack et al. 1990). 

Lean Thinking: Banish Waste and Create Wealth in Your Corporation by Womack 

and Jones (1996) demonstrated the principles that made the whole TPS work and was 

the secret of its enduring success. The authors also emphasised that these simple 

ideas can breathe new life into any business in any industry and in any country. 

However, most managers need guidance on how to adopt these principles into their 

organisations (Womack and Jones, 1996, p.256).  

Both books have claimed that traditional business approaches are no longer viable, 

and revolutionary lean methodologies can overcome their limitations to maintain 

customer loyalty and boost business performance.  

Currently, LM refers to relentless effort to apply lean principles, techniques, and tools 

to design, create and deliver value to the end customer in a manner that enhances 

productivity in the organisation (Zhou, 2012). It essentially attempts to produce goods 

with as little waste as possible (Bhamu & Sangwan, 2014; Karim and Arif-Uz-Zaman, 

2013). LM is more like a guide for creating a stable organisation that continuously 

improves, and helps to detect actual problems and remove them. However, it might 

bring some resistance from the middle managers and ground floor workers at the 

beginning stages of the process as a result of fearing of changes that appear from 

adopting lean techniques. Lean mostly works to simplify and visualise methods 

applied to supply chain processes in order to keep workers, equipment and the 

workplace responsive to what is needed immediately (Pavnaskar et al., 2003). At the 

same time, typical behaviour exhibited by people in the workplace might cause 

difficulties in responding to demands of lean implementation (Kumar, 2014). 

The main idea behind LM is to establish a unique working culture with a new mindset 

and practices. It is important that a culture of shared leadership and responsibilites 
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exists whereby everyone in the organisation is involved, not just centralised by 

management (Mamat et al., 2105). Thus, the approach intends to increase productivity 

by creating a balance between employees’ respect and technical issues.  

According to Rose et al. (2014), theoretically LM fits into many situations; however, 

for successful implementation in a particular scenario, specific requirements must be 

in place. Many lean experts agree that the company cannot become lean by adopting 

lean tools only, but to accept lean thinking as a style of doing business (Parris, 2013). 

Over the past four decades, the number of LM practices has increased significantly 

among developed countries (Matt & Rauch, 2013; Shah & Ward, 2007), developing 

countries (Al-Zu’bi, 2015; Mohammad et al., 2013), large corporations (Herzogl & 

Tonchia, 2014; Nawanir et al., 2013) and small businesses (Yang & Yu, 2010; 

Achanga et al., 2006). Thus, the concept of lean has become a subject for different 

interpretations, definitions and applications. 

3.2.2 Definition of Lean Manufacturing (LM) 

Understanding the definition of LM is the first step to its implementation; people have 

to believe that the lean tasks they are carrying out will benefit themselves as well 

(Nguyen, 2015; Zargun & Al-Ashaab, 2014; Mostafa et al., 2013). According to Balle 

(2005) and Nordin et al. (2008), most of the lean failures are caused by 

misconceptions surrounding LM. Therefore, a clear translation of LM philosophy must 

be done systematically throughout the company so that the workforce fully 

understands the concept and accept lean thinking as a style of working.   

Pettersen (2008) claimed that there is no agreement on a definition of LM in the 

literature. Researchers have diverse opinions on which characteristics should be 

related to the concept. For instance, Hines et al. (2004) argued that any LM definition 

represents a still image of a moving target at that specific time, and is only valid at that 

particular time. However, this disagreement can bring about confusion, especially at 

the operational level, when practitioners need to adopt the concept.   

Due to this divergence, different phrases have been used in the literature to describe 
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LM including: way of thinking (Womack & Jones, 1996), business philosophy (Daniel, 

2001; Lewis, 2001), socio-technical system (Shah & Ward, 2007; Lathin & Mitchell, 

2001), practice-based manufacturing strategy (Voss, 2005), people-oriented 

production system (Yew, 2016), set of management tools and techniques 

(Buchmeister et al., 2013; Shah & Ward, 2003). 

Generally, lean can be presented in two different traditions, namely philosophical lean 

and practical lean. Philosophically, lean is a way of thinking which has strategic 

orientation; while, practically, lean is a collection of tools to reduce waste, which has 

an operational orientation (Pettersen, 2008). However, for successful implementation 

of lean, companies need to accept lean as a philosophy of their business first in order 

to create correct conditions to apply lean tools effectively (Yew, 2016). 

In addition, LM has been adopted for different purposes such as cost reduction (Ohno, 

1988), waste elimination (Womack et al., 1990), value creation (Hu et al., 2015), 

human development (Shah & Ward, 2007), or customer satisfaction (Bhamu & 

Sangwan, 2014). Consequently, this results in further variations in the definition of LM. 

It is, therefore, difficult to develop a single definition that captures all elements of LM 

and integrate all purposes published in the literature.   

Without using the term "Lean", Ohno (1988) focused on internal issues when they 

stated that TPS is eliminating waste through JIT and Jidoka. Womack et al. (1990) 

dealt with lean practices applied in Japanese firms and identified lean as follows: 

“Uses less of everything – half the human effort in the factory, half the manufacturing space, 

half the investment in tools, half the engineering working hours to develop a new product in 

half the time. Also, it requires keeping far less than half the inventory on site, results in fewer 

defects, and produces a greater and ever growing quality of products.” 

According to Hu et al. (2015), LM is a multifaceted, systematic operation or solutions 

seeking to minimise or modify non-value-added processes and enhance the value-

added activities. Wilson (2010: 9), meanwhile, focused on waste reduction, flexibility 

and quick response when he defined LM as: "A comprehensive set of techniques that, 
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when combined and matured, will allow you to reduce and then eliminate the seven wastes. 

This system not only will make your company leaner but subsequently more flexible and more 

responsive by reducing waste." 

The National Institution of Standards and Technology (NIST) focused on lean 

principles when it described lean as “a systematic approach to identifying and 

eliminating waste through continuous improvement, flowing the product at the pull of 

the customer in pursuit of perfection” (Womack et al., 1990). The Lean Enterprise 

Institute (LEI), however, emphasised value creation when it identified LM as 

“creating more value for customers with fewer resources”. The key development in 

this definition is linked value to customer requirements, not to waste it on the shop 

floor. 

 Researchers at the Lean Aerospace Initiative (LAI) at the Massachusetts Institute of 

Technology adopted a practice-based description when it stated that LM is “adding 

value by eliminating waste, being responsive to change, focusing on quality, and 

enhancing the effectiveness of the workforce” (Murman, 2002). Shah and Ward (2007) 

underlined the human aspect and supplier variability to provide a more coherent 

description when they claimed that LM “is an integrated socio-technical system whose 

main objective is to eliminate waste by concurrently reducing or minimising supplier, 

customer, and internal variability" (Shah & Ward, 2007: 790). This means that, to be 

successful, both dimensions of lean (human aspects and technical issues) should be 

used at the ideal level.  Atkinson (2010:37) focused on the strategic dimension of lean 

and stated that:  

“‘Lean’ is a commitment, a process of continuous improvement that can significantly impact 

an organisation’s competitiveness. Lean is a strategic tool for resolving severe organisational 

problems and can unite several change initiatives that are running currently in business." 

Liker (2004) followed the operational perspective in The Toyota Way to address LM 

as: “a philosophy that when implemented reduces the time from customer order to 

delivery by eliminating sources of waste in the production”. Here, LM involves a set of 

shop-floor tools and techniques intended to minimise waste in manufacturing 
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processes. 

Pettersen (2008) analysed 12 conceptual articles about lean concept and concluded 

that: "Lean seems to be a reasonably consistent concept comprising Just in time practices, 

resource reduction, improvement strategies, defects control, standardisation and scientific 

management techniques" (P. 292). Similarly, for Taj (2008), LM represents a 

manufacturing system that eliminates waste and improves customer satisfaction. The 

term ‘waste’ in this definition encompasses all defects and errors that reduce customer 

satisfaction. Dilanthi (2015), however, claimed that LM is a method that intends to 

produce more with less by reducing or removing non-value added activities.  

In essence, the definitions mentioned above confirm that LM can capture different 

needs and organisational quests. It is essential for the company to consider the 

variation in lean conceptualisation, and not accept the random concept, but to make 

a correct choice to adopt the concept that suits its organisational needs to achieve the 

desired benefits. 

3.2.3 Benefits of Lean Manufacturing 

There are diverse motivations behind running LM in organisations, such as meeting 

current manufacturing challenges, the positive experience of other firms, quick 

responses to partner and customer demands, waste reduction, and improving 

production operations (Antosz & Stadnicka, 2017). Prakash and Prasad (2014) 

summarised the benefits of LM practices in eight categories: quality improvement, lead 

time reduction, cycle time shrinking, productivity enhancement, inventory reduction, 

quick customer response, profit improvement and space control. 

Effective implementation of lean can bring internal and external benefits to the 

organisation. Internally, according to Melton (2005), it can optimise a company’s 

operational performance and bring manifold benefits such as: waste elimination, lead-

time shrinking through reducing manufacturing cycle time, reducing rework, errors and 

defect, financial saving and reducing production cost, productivity growth, flexibility 
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improvement, and warehouses expenditures. Externally, Zhou (2012) stated that the 

rationale for LM performance is to run smooth, high-quality processes to reduce cost, 

keep a high level of quality, shrink delivery time, and improve productivity and 

competitive capabilities. Nawanir et al. (2013) and Wong et al. (2009) claimed that LM 

adoption develops profitability, improves working conditions and increases customer 

satisfaction. 

According to Tezel and Aziz (2017), increased process transparency prompted by 

visual management in the transportation sector in England can contribute to enhanced 

self-management, introduction of decentralised polices, better team coordination and 

awareness, increased plan percent completion, better understanding and response to 

work-related problems, and easier control of workplace conditions. The authors also 

claimed that managerial practices such as quality management and the workforce 

engagement into lean processes might impact the level and the extent of these benefit. 

However, the organisation cannot achieve these benefits unless it fulfils the 

requirements of effective lean implementation.  The most critical requirement is 

understanding and addressing manufacturing waste which the company has to 

eliminate, and be aware of their types and sources. 

3.2.4 The Manufacturing Wastes 

The central aim of LM is to create real value to the end customer by improving the 

value-added activities through waste elimination. Identification, analysis and 

eliminating all forms of waste within those value-added activities, therefore, is the most 

important task in the LM system (Womack & Jones, 1996). Understanding the sources 

and consequences of waste is the first step in tackling them.  

In the opinion of Womack and Jones (1996), customers are usually willing to pay for 

values which are created based on their perspectives. Thus, other activities or 

processes that do not add any value to the product are considered as waste and the 

organisation must battle them. However, there are some activities which are essential 
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to the production process and do not add value to the product directly, or they might 

be part of manufacturing regulations. The organisation, therefore, must distinguish and 

keep them. According to Costa et al. (2018) and Nawaner et al. (2016), eliminating 

waste is essential to reducing cost and delivery time, while maintaining a high level of 

quality and surviving in the competitive market. Domingo (2003) argued that 

eliminating waste can be achieved through five sequential steps: “First, make waste 

visible. Second, be conscious of the waste. Third, be accountable for the waste. 

Fourth, measure the waste. Fifth, eliminate or reduce the waste.” 

Ohno (1988) argued that 95 per cent of the production cost in non-lean organisations 

referred to these deadly manufacturing wastes which can be classified into seven 

traditional types. Table 3.1 explains the sources and impacts of the seven 

manufacturing wastes which the organisation must be aware of and seek to avoid. 

The seven types of manufacturing waste presented in Table 3.1 are the non-value-

added activities that add extra cost, lengthen lead and cycle times, cause defects and 

quality decline and negatively affect organisational performance. Some of these 

wastes need to be avoided more than others because they might cause other wastes. 

For example, when the company produces more than its customer needs, the excess 

goods produced need to be removed and sorted (causes transportation and inventory 

wastes), which takes the workers away from their initial tasks (motion wastes), which 

will mean the customer might have to wait longer for their actual demands (waiting 

wastes). However, some business owners think that sorted products are assets with 

value and can keep the stability of the company, when in fact most of them may be 

obsolete and costing the business more unnecessary expenses (Domingo, 2003). 

Organisations, therefore, need a full understanding of these wastes and to hire fully 

trained, correct people who can recognise and perform their tasks with minimum 

mistakes.  
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Table 3.1 Sources and impacts of the seven manufacturing wastes 

(Source: Kavanagh and Krings, 2011; Domingo, 2003) 

Waste type Source Impact 

Transportation 

Poor production process design 

Distant suppliers 

Complex material flow 

Disorganised workplace 

Cost addition 

Safety risk issues 

Product damages 

Delay delivery time 

Inventory 

Unbalanced workloads 

Poor housekeeping 

Improper production style 

Space or storage costs 

Handling efforts 

Safety risk issues 

Motion 

Poor layout and housekeeping 

Disorganised workplace and storage 
locations 

Unclear work instructions 

Unclear process and materials flow 

Lead time expansion 

Employees efforts losses 

Overproduction in the 
previous step 

Safety risk issues 

Waiting 

Unbalanced workload between 
employees 

Delays at production steps 

Lack of obvious processes  

Lead time expansion 

 

Over-

processing 

Unclear customer specifications 

Frequent engineering changes 

Excessive refinements 

Inadequate value analysis 

Unclear work instructions 

Inventory increase 

Wasting money 

Danger of damage or 
deterioration 

Quality reduction aspects 

Over-

production 

Poor understanding of customer needs 

Failure to communicate customer needs 
to workers 

Failure to confirm customer 
requirements 

Lead time expansion 

Wastes generation 

Workforce efforts losses 

Quality level decline 

Defect 

Unclear customer specifications 

Incapable processes 

Lack of process control 

Unskilled personnel 

Incapable suppliers 

Lead time extension 

Inventory increase 

Quality level decline  

Cost of reworking 

Material shortage 

 

3.2.5 Implementation of Lean Manufacturing 

Implementation of lean is a method to translate lean principles into practices until lean 

thinking becomes the standard way of operating the company internally and externally 

(Anvari et al., 2011). However, like other improvement initiatives, it needs systematic 

processes to recognise, introduce and apply correct lean tools within different 

organisational areas to achieve excellent performance and increase employees’ 
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confidence in lean strategies. In fact, lean processes are not quick or easy to follow, 

as each organisation has its own culture and policies that might support or disrupt the 

flow of lean activities (Netland, 2013). 

For effective LM implementation, the organisation should develop its responsiveness 

at both internal and external levels. It has to integrate its understanding and 

innovations with adaptability, motivation and development of its employees. This will 

prepare the organisation to solve its problems and completely involve continuous 

improvement activities efficiently. Achanga et al. (2006) advised that the companies 

often required the implementation cost and the subsequent benefits to be presented 

after starting the adoption phases. 

According to Chay et al. (2015), an organisation has to address four main points before 

starting the adoption of LM initiative. Firstly, it has to clarify what approach it intends 

to follow in lean implementation, and whether it is a top-down or bottom-up approach. 

Secondly, it has to explain the steps and sequences of the implementation along the 

lean journey and to declare what will happen after each step of the programme. 

Thirdly, the managers and employees have to know the reasons behind the adoption 

of each step; they have to identify whether the application of LM is suitable for their 

situation and can solve their manufacturing problems. Fourthly, it has to be clear who 

the targeted internal stakeholders are that apply lean tools and techniques. Table 3.2 

presents the four main questions raised by Chay et al. (2015) to lean implementation 

approaches. However, detailed lean framework is not guaranteed to succeed without 

changing the mindset of shop floor workers and supervisory teams who perfrom and 

coach lean activities (Bhasin, 2012).  

In their study about design, management and sustainability of short-term Kaizen 

events, Aken et al. (2010) summarised 20 influential factors for successful 

implementation, which included goal clarity, goal difficulty, team experience, team 

functional heterogeneity, team autonomy, team leader experience, management 

support, work area routineness, event planning process, action orientation, effective 
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commitment to change, factors related to sustainability, internal processes, an 

enabling process for CI to take place, a supportive management infrastructure, factors 

related to Kaizen event programme success, general culture, resources, leadership 

and communication. 

Table 3.2 Questions before implementing lean initiatives (Source: Chay et al., 2015) 

Questions Purpose of the question 

What To explain the approach of lean implementation suggested by the initiative 

How 
To describe the steps or sequences of lean implementation along the 

journey of lean transformation 

Why 

To identify the reason for the adoption of the lean programme in order to 

provide opportunities for the practitioners to think whether the proposed 

lean tools can solve their problems at the shop floor level 

Who 
To determine the practitioner expected to perform lean activities within the 

company  

Thus, introducing and implementing lean can be considered as any other change 

initiative to an organisation, which means a shift of organisational behaviour as a 

whole from one situation to another. All lean enablers across the company have to be 

activated and all resistance and barriers need to be removed (AlManei et al., 2018). 

Figure 3.1 presents the conceptualisation of LM in an organisation. 

 

Figure 3.1 Lean implementation components (Source: the author). 

 

Figure 3.1 shows that effective implementation of LM that needs to pass through a 

number of phases. Firstly, the functional areas of the organisation in which LM 

approach will be implemented have to be determined. Subsequently, accepted lean 
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tools and techniques have to be prioritised and implemented. Additionally, the 

adoption has to be supported by a full commitment to the lean CSF and all barriers 

have to be removed. Finally, internal lean outcomes (organisational performance) or 

external lean outcomes (business performance) have to be evaluated in order to 

standardise the applied lean practices (Anvari et al., 2011; Achanga et al., 2006). 

Accordingly, full commitment to lean requirements could improve internal and external 

performance and support lean survival and success in the current market (Mason et 

al., 2015; Aken et al., 2010). However, the lean requirements are not a cookbook of 

actions that must be strictly followed in each implementation, as each company has 

its own culture, maturity phase and inheritance policies (Anvari et al., 2011). The next 

section presents theories that can explain LM and discusses their reflection on this 

study. 

3.2.6 Theories of Lean Manufacturing 

This section aims to create a theoretical background by addressing management 

theories that apply to this research. It describes related theories and explains how they 

are aligned to effect implementation of lean, which is the main purpose of this 

research. The theories used in this research are as follows: 

 Human relation theory 

 Theory of constraints  

 The system theory 

3.2.6.1 Human Relation Theory (HRT) 

This theory originated from a series of experiments conducted by an Australian 

psychologist and organisational theorist, Elton Mayo (1880-1949). Mayo published a 

series of books such as Human Problems of an Industrial Civilisation (1933), Social 

Problems of an Industrial Civilisation (1945), Training for Human Relations (1949) and 

conducted the famous ‘Hawthorne Experiments’ at the Hawthorne plant of the 

Western Electric Company in the USA during the period 1927-32 (Hussain et al., 
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2019). As a conclusion to his work, Mayo popularised the idea of a “Social person”, 

meaning that organisations must treat people as individuals with their high-level 

psychological needs, rather than as machines (Bruce, 2006). He emphasised that 

employees’ motivation to work is not only confirmed to monetary benefits, but that their 

satisfaction of needs in terms of healthy work environment, autonomy to do things, 

feeling of respect and participation, providing growth and development opportunities, 

and the quality of the relationships among them impact their productivity and quality 

of their performance to a huge extent (Robbins and Coulter, 2012). These ideas 

brought about, for the first time, the important correlation between social relationship 

and productivity. 

Due to this theory, human relations are viewed as the core of management processes. 

Managers have to be social leaders that coach or support workers at the workplace, 

not to fully control them or treat them as machines (Bruce, 2006). Business 

management, therefore, in this perspective requires a specialist experience that 

enables managers to effectively create and develop a human-focused workplace 

culture. In this regards, skills such as communication, conflict resolution, negotiation, 

organisation and multitasking become essential characteristics to enable successful 

management practices (Robbins and Coulter, 2012). 

3.2.6.2 Application of Human Relation Theory to The Current Study 

Regarding lean methods, Human Relation Theory can explain many features of the 

manufacturing process, especially those that are associated with human aspects of 

lean techniques. Lean methods are frequently specified as an integrated socio-

technical approach, focusing mainly on the human side of the production process 

(Shah and Ward, 2007), and one of two pillars of the TPS philosophy is human respect 

(Liker and Hoseus, 2008). So, critical factors surrounding the effective implementation 

of lean such as communication, cross-functional training, employees’ empowerment, 

workforce involvement, total workers’ responsibility, teamwork, and safe working 

ergonomics can easily be aligned to ideas highlighted by Human Relationship Theory 
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(Iranmanesh et al., 2019; Tiwari & Tiwari, 2018; Al-Manei et al., 2017). Knowledgeable 

and skilled workers who are not motivated are unlikely to contribute any discretionary 

effort or change (Bonavia and Marin-Garcia, 2011).  

To lead a successful lean organisational transformation, managers have to attend the 

workplace (Gemba), motivate workers, create a fair reward system, commit to lean 

core values, be involved in lean activities, and show that they have a positive attitude 

(Alefari et al.,2017; Moradlou & Perera, 2017; Netland, 2016). Without these 

managerial characteristics, the process of changing the mindset and behaviour of the 

workers, which is a key goal of lean initiatives, will be very difficult and might cause 

the whole project to suffer fatigue. HRT deeply believes in the mentioned roles of 

managers and considers them as primary requirements of productive and excellent 

business performance. Both approaches, therefore, can jointly optimise the production 

process and support the organisation to meet its objectives. 

Based on the strong relationship between HRT and LM principles mentioned above, 

this study considers this theory as one of the theoretical grounds to develop the 

framework that can support SMEs to implement effective lean methodologies.        

3.2.6.3 Theory Of Constraints (TOC) 

The Theory of Constraint (TOC) was first introduced by Israeli management guru 

Eliyaho Goldratt in 1984 in his bestselling novel, The Goal and marketed to the 

business world by Wolfgang through his publications on Power-oriented Management, 

which was renamed later as Theory of Bottlenecks (Simsit et al., 2014). The concept 

believes that the organisations cannot meet their complete goals because of at least 

one limiting factor in their operational processes (Goldratt, 1990). They have to 

restructure the process around these constraints. When a constraint has been 

resolved, it moves to somewhere else within the process. The constraint is always the 

weakest part, person, policy, mental model or steps within the process chain that 
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prevents the organisation from meeting its goals, or at least negatively affects its 

outcome (Simsit et al., 2014). 

Focusing on constraints and providing solutions to facilitate the process flow is an 

ongoing improvement within the production chain that aims to optimise the operational 

process to reach perfection. The theory provides a set of powerful tools to guide 

organisations to tackle and treat constraints, such as The Five Focusing Steps (5FS), 

The Thinking Process (TPs) and Throughput Accounting (Watson et al., 2007). 

Through implementing these techniques, TOC seeks to provide a specific and 

sustained focus on improving the existing constraint until it no longer impedes the flow 

of the customer value within the production chain, at which point the focus moves to 

the next limiting source.  

3.2.6.4 Application of Theory Of Constraints to The Current Study 

The meeting point between LM and TOC is optimising the production process, where 

the LM method focuses on the elimination of non-value-added or wasteful activities 

and TOC emphasises constraints (Rathilall & Sing, 2018; Radhika & Sukumar, 2017; 

Zhou, 2016). LM depends on a set of powerful techniques to create customer values 

and facilitate its flow through the process chain, similar to what was proposed in TOC. 

Therefore, it can be strongly argued that TOC can explain LM processes. Techniques 

such as Cellular Manufacturing, Root Cause Analysis, Total Preventive Maintenance, 

Statistical Process Control, Value Stream Mapping, Automation and equipment 

effectiveness and Quality Function Deployment allow practitioners to analyse 

manufacturing processes and improve any task that impedes the flow of value 

throughout the whole process (Alkhoraif et al., 2018; Zhou, 2016; Belhadi et al., 2018).  

Due to the deep explanation of the lean manufacturing approach by the TOC and the 

strong interrelations between their futures, this study accepts this theory as a part of 

the theoretical ground to verify effective lean practices within SMEs. 
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3.2.6.5 A system theory 

System thinking and LM are closely linked, and for many practical purposes are 

considered to be the same (Seddon and Caulkin, 2007). According to Womack et al. 

(1990), TPS is the most highly developed, best presented and successful example of 

system thinking applied to business organisation throughout the world. 

Many early systems academics attempted to discover the definition of a general 

system that could explain all systems in all fields of science. Austrian biologist Ludwing 

Bertalanffy developed his “general systems theory” of ideas through lectures in 1937 

and then in publications from 1946. In 1964, he propagated the concept more through 

his book General System Theory: Foundations, Development, Applications 

(Bertalanffy, 1968).  

The concept of "system" can create a strong foundation for generating value within 

the organisation. The system is defined as a logical association of interdependent 

interacting sub-systems to complete the whole. The strong internal interactions 

support the system to perform as a whole, not as something simple as the sum of 

essential parts. The behaviour of a single element is consequently different from its 

behaviour when it interacts with other parts (Conti, 2010). Mele, Pels and Polese 

(2010) argued that the relationship between the parts of the system and its influence 

on each part is often more important than the number of parts in the system.  

As LM generates customer values through optimising the production processes, it 

practically aims to manage the company as a system. Therefore, its techniques cannot 

be applied in isolation in the long run (Bhasin & Burcher, 2006). However, the criteria 

of the lean system do not act independently, but they are part of the whole elements 

of the production system (Upadhye et al., 2010). The process of understanding lean 

principles, identifying waste, eliminating waste, and engaging staff mostly begins in 

production operations, then moves to other relevant areas as required.  
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According to Seddon and Caulkin (2007), feedback whether negative or positive is a 

central idea of system thinking, which allows the system to adapt to the environment 

and create opportunities for innovation and organisational learning. This means that 

constant attention to the feedback loop will empower the organisation to see more 

continuous improvement. 

To achieve the real objective of lean, it is important to find the root cause of the waste, 

which is only possible when an integrated understanding of LM as a system is in place 

(Pettersen, 2008). In such a case, the lean tools and techniques will work collectively, 

to generate the most significant contribution to value-added activities in all areas of 

the organisation (Bhasin & Burcher, 2006). It is worth mentioning that lean in a system 

perspective is not a subject itself; it is an attribute of an object, person, or organised 

group of people. For instance, leading LM is not an independent activity; it is a part of 

lean management, with specific missions at different levels (Domingo, 2003a). It is not 

separable from activities or responsibilities of generating value belonging to the 

relevant manufacturing operation (Conti, 2010). 

Thus, LM has to identify all organisational aspects that contribute directly or indirectly 

to the creation and improvement of values that are demanded by the market (Kumar, 

2014; Gupta & Jain, 2013). Therefore, elements such as lean leadership, customer 

relationship, strategic planning, organisational learning, human resource 

development, process management, and continuous improvement commonly have 

been mentioned in LM literature for extensive improvements (Alaskari et al., 2016; Hu 

et al., 2015; Netland, 2015; Alhuraish et al., 2014).  

In addition to the above theories discussed, the Toyota Motor Corporation can be 

considered as a role model in developing, implementing and sustaining lean practices 

and also in achieving its full benefits. Reviewing its lean experience, therefore, will 

give us a better understanding of lean applications.   
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3.2.7 How is LM Implemented in the Toyota Production System (TPS)? 

Liker (2004) referred Toyota’s success to its continuous application of lean principles. 

However, over time, lean drifted further away from TPS and became an entire 

management approach (Nawanir et al., 2016; Karim and Arif-Uz-Zaman, 2013(. 

Therefore, describing LM implementation in the TPS will support our understanding of 

LM and its requirements.  

At the end of World War II, Toyota laid a foundation for a new paradigm of the 

production system which later developed into what was known as TPS. The reasons 

behind this new model were a series of survival attempts against a severe cash flow 

problem and a threat of bankruptcy that the company had been experiencing since the 

late 1940s (Liker & Hoseus, 2008). At that time, Toyota’s problems were two-fold. The 

first included internal problems such as small and fragmented market size, low-skilled 

workforce, limited natural resources and lack of investment. The second were external 

challenges from the hyper-competition by well-established foreign motor brands which 

entered the Japanese market during that time (Nightingale, 2005). Toyota’s attempts, 

therefore, were aimed at eliminating resource consumption and raising quality while 

maintaining competitive prices. 

Toyota successfully developed positive principles of mass production systems, such 

as assembly lines and manufacturing processes (Nightingale, 2005). They also 

readdressed their deficiencies such as waste generation, overproduction, long cycle 

times and lack of variety. The company was efficient and innovative and thus applied 

a different way of thinking about the design and management of work that considered 

issues related to resource consumption, product quality, delivery time, and the respect 

of people for more than half a century (Nordin et al., 2008). 

The core problem of mass production, from Toyota’s perspective, was Make To Stock 

(MTS) or push-flow processing, wherein the production was not based on customer 

demand. MTS often resulted in the production of vast amounts of raw materials and 

large quantities of semi-finished and finished products, all of which needed large areas 
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to be stored (Nordin et al., 2008). Toyota turned over the push-flow processing and 

rebuilt Make To Order (MTO) or pull-flow production instead, which produced the 

required items based on actual demand and in the correct quantity (Liker, 2004). Also, 

Toyota enabled the re-examination of all phases of the manufacturing process to 

explore and eliminate any possible waste (Muda), defects, or errors that reduced the 

productivity at each step (Nightingale, 2005). Toyota’s full technical system is always 

presented as the Toyota production house in which TPS techniques are included. 

Figure 3.2 illustrates the Toyota production house. 

 

Figure 3.2 Toyota production house (Modified from Lean.org) 

 

In this system, the main aim is to improve the overall customer value through high-

quality, low-cost, on-time delivery and environmentally friendly products. To achieve 

this core goal, Toyota has developed its human resources to improve their working 

attitudes through many techniques such as Just in Time (JIT), Jidoka (intelligent 

automation), Kanban (by which the supply of components is regulated along the 

production line through instruction cards), 5S, visual chain management, problem-

solving techniques, production levelling, organisational stability and error detecting. 

Furthermore, Toyota has sustained its improvements through effective leadership, full 
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commitment to lean principles, standardisation of the best performance and Total 

Productivity Maintenance (TPM). Accordingly, Toyota has followed a comprehensive 

lean process across the company and extended it to cover its suppliers and 

partnerships (Delanthi, 2015; Liker & Convis, 2014; Liker, 2004).   

Liker (2004) argued that Toyota’s success is much more than just practising the TPS. 

TPS is only a part of Toyota’s way of making things. Toyota’s manufacturing way can 

be summarised in 14 management principles:  

1- “Base your management decisions on a long-term philosophy, even at the expense of 

short-term financial goals.  

2- Create a continuous process flow to bring problems to the surface. 

3- Use pull-flow systems to avoid overproduction. 

4- Level out the workload. 

5- Build a culture of stopping to fix problems, to get quality right the first time.  

6- Standardised tasks and processes are the foundation for continuous improvement and 

employee empowerment. 

7- Use visual control, so no problems are hidden. 

8- Use only reliable, systematically tested technology that serves the population and 

process. 

9- Train leaders to thoroughly understand the work, live the philosophy, and teach it to 

others.  

10- Develop exceptional people and teams who will follow your company’s philosophy.  

11- Respect your extended network of partners and suppliers by challenging them and 

helping them improve. 

12- Go and see for yourself to thoroughly understand the situation.  

13- Make decisions slowly by consensus, thoroughly considering all options; implement 

decisions rapidly. 

14- Become a learning organisation through relentless reflection and continuous 

improvement” (Liker, 2004). 

However, Toyota differs from other lean companies in two ways. Firstly, it based its 

lean journey on fifty years of experience in quality control. Therefore, lean for Toyota 
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was an integrated quantity and quality control. Secondly, Toyota has managed its 

organisational culture to maintain lean’s achievements through various 

challenges((Wilson, 2010). Thus, it can be argued that TPS is an excellent lean. 

However, not all lean applications reach the standards of the TPS.  

Toyota also developed and updated its manufacturing machine and technologies 

continuously. It has used many new robust technologies such as numerically 

controlledd machines, casting technologies, automatic forging press machines, drilling 

equipment, spot welding and assembling robots (Toyota, 2018). Toyota made its 

employees feel that they are an essential part of the company and that they are the 

owners of the production processes. The company also ensured that employees’ 

voices are heard that they can contribute to plans for improvement within the company 

(Liker, 2004(. Additionally, Toyota trained managers on how to think systematically 

and led their employees by solving work problems collectively and making fact-based 

decisions. Toyota encouraged employees to participate in ongoing activities within the 

company and consider the organisation as one complete system in the following ways: 

through job security, health and safety, reward and motivation, total involvement and 

trust and belief with top management (Delanthi, 2015). 

3.2.8 Lean Tools and Techniques 

Misapplication of the existing LM tools and techniques is considered as one of the 

most influential reasons behind the failure of lean programmes, which is mostly due 

to the inadequate understanding of lean philosophy (Nordin et al., 2008). The 

misapplication can be classified into three types. Firstly, utilising a wrong tool to solve 

a particular problem. Secondly, applying a single tool to solve all problems. Thirdly, 

using the same set of tools for all problems (Pavanskar et al., 2003).  

According to Balle (2005), the problem occurs when managers apply LM tools solely 

for short-term problem-solving and neglect the long-term and comprehensive nature 

of LM thinking. Thus, understanding the purpose of lean tools and their links with 
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production problems will help the practitioners to apply them correctly in a systematic 

approach. 

Lean supports an organisation’s transformation by providing a range of easy-to-apply 

and maintainable tools and techniques to help employees to remove waste, an 

overload and variability from the manufacturing environment to develop the culture of 

lean within the organisation (Oliveira & Fernandes, 2017). Another source of 

misapplication here is that most managers and employees do not focus on the 

processes, since more than 100 tools and techniques already exist (Hama Kareem et 

al., 2017; Pavnascar et al., 2003). However, not all lean techniques are appropriate 

for all organisational aspects and identified waste.  

Parthipan et al. (2015) claimed that the importance of LM tools does not lie in the tools 

themselves, but the technological conditions and the humanistic environment which 

they are applied in. For example, for JIT to be effective, it needs reliable and stable 

manufacturing conditions. However, this point can be assumed as the limitation of the 

LM system is that any unpredictable problems might cause a whole system failure 

(Esfandyari & Osman, 2010).  

The application of lean tools and techniques needs a budget for design, clear vision 

and strategy, workers’ training, support technologies and system maintenance. The 

incorrect application, therefore, results in losses in the organisation’s resources and 

reduces managers’ confidence (Anvari et al., 2011). This means that organisations 

should select the correct techniques that suit their individual manufacturing needs. To 

avoid such challenges, many researchers proposed methods to rank LM tools and 

techniques to specify the most appropriate tools for each situation. 

Yahya et al. (2016) conducted a review of the literature published between 2004 and 

2014 investigating the main reasons behind the selection of lean tools and techniques 

in industrial organisations. They concluded on two factors: firstly, top management 

commitment to assure the required budget for tools implementation; secondly, 

workers’ skills and ability to implement them correctly. The authors also mentioned 
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secondary factors such as cost and expected time for implementation, organisational 

culture, company age, type, size and maturity level, and the external conditions of the 

organisation. However, the study has not recommended any method to support the 

selection process of lean tools, which is difficult for small and starter businesses. 

Based on the knowledge required to implement lean tools, Herron and Hicks (2007) 

split them into two main types: explicit and tacit. Explicit knowledge-based tools are 

mainly technical related, well documented, clear and relatively easy to understand 

directly from the literature. Failure Mode and Effect Analysis (FMEA), Single Minute 

Exchange of Die (SMED), Statistical Process Control (SPC) and Poka-Yoke fall under 

explicit knowledge. Tacit knowledge-based tools have long-term issues which are hard 

to implement. They need the mind-set of the workforce to be altered and positive 

support for the practice to be in place (Herron & Hicks, 2007). This type includes TPM, 

Kanban, 5S, policy deployment (hoshin kanri), Kaizen, and standardised working. 

However, other factors such as resource availability, industrial activity, organisational 

culture, and the size of the company influence the selection processes which have not 

been mentioned in the study.  

Based on the strategic influence of lean tools in operational processes, Belekoukias 

et al. (2014) considered JIT, TPM, Value Stream Mapping (VSM), Kaizen and 

autonomation (Jidoka) as the essential lean techniques and listed 35 other lean tools 

under them as supportive techniques. Table 3.3 shows the essential and related LM 

tools described in the authors’ study. They concluded that there was no universal 

agreement about lean tools classification and which tools are essential. However, 

Belekoukias et al. (2014) empirically confirmed that JIT and automation have a 

significant impact on the operational performance of manufacturing organisations, 

while kaizen, TPM, and VSM seem to have a lesser, or even negative, effect on it.  

Prasad (1995) developed a JIT quality matrix to assess the working of JIT 

implementation. The study described 11 scenarios for JIT application through the 

matrix to support improvements in the organisation. According to this study, the 
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selection of a particular tool depends on the relationship among lean tools, waste and 

performance metrics. However, the study focused only on the organisational 

introduction of JIT and dismissed factors such as financial capability, required skills 

and experience which influence the applicability of these tools. 

Table 3.3 LM essential tools (Source: Belekoukias et al., 2014) 

JIT TPM Autonomation VSM Kaizen / CI 

One piece flow 

Pull system 

Takt time 

Cell 

manufacturing 

Levelled 

production 

Kanban 

Visual control 

Multifunctional 

employees 

JIT purchasing 

Overall equipment 

effectiveness (OEE) 

Single minute 

exchange of die 

(SMED) 

5S 

Autonomous 

maintenance 

Quality maintenance 

Internal control before 

the starting of the 

production 

Safety and hygiene 

environment 

Mistake 

proofing/Poka-

yoke 

Visual control 

stream/Andon 

Full work 

system 

Current 

state 

map 

Future 

state 

map 

Flow 

diagrams 

5S 

Continuous 

flow 

Kanban 

Data check 

sheet 

Five Whys 

Pareto chart 

Gantt chart 

VSM 

Process map 

Mistake 

proofing 

 

Harron and Braiden (2006) developed a ranking model referring to the correlation 

between process steps and performance metrics, performance metrics and process 

problems, and problem and tools. The overall result of the model is a numerical 

ranking of the relationship between the problems of the company and a selected 

range of lean tools. However, the results from the implemented tools had not been 

assessed by the researchers to evaluate the effectiveness of the model. 

To increase a range of benefits from a particular method of lean, more than one 

practice might be performed. For instance, Tezel and Aziz (2016) applied 5s 

techniques, A3 methodology for quality and safety improvement, collaborative work 

team meeting and visual control board to completely adopt a visual management 
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approach in England Highway projects. They claimed that significant effects can be 

recorded in terms of time reduction, saving in space, and improvements in the overall 

health and safety conditions when the organisation manages to apply lean in such a 

coherent way.  

It can be concluded from the above discussion that LM tools and techniques are 

characterised as follows:  

 There are a large number of different LM tools; 

 Selection of lean tools depends on different factors such as top management 

commitment, workers’ ability, resource availability, organisational culture and 

expected benefits of a particular tool for the company; 

 Some of them such as JIT, 5S, Kaizen, TPM, VSM, TQM and HRM are commonly 

applied by the business and others are supportive tools such as Kanban, Takt Time, 

Cellular Manufacturing and Quality Maintenance; 

 To work properly, they require supportive organisational culture and working 

conditions; 

 They need time, investment, human effort and top management commitment; 

 If successfully implemented, they can improve business performance significantly; 

 They are mostly circumstance-based tools and might not work in all situations: 

operational processes chain, related manufacturing problems influence their 

application and efficiency; 

 They are tools for irreversible activities; thus, they have to be implemented correctly 

for the first time. 

Based on the above discussion, this research considered 25 lean tools and provided 

a definition and related organisational benefits for each tool (Appendix A presents the 

lean tools applied in this research). Furthermore, lean tools and techniques also need 

supportive organisational behaviours to work effectively through the system. These 
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supportive factors are known as critical success factors (CSF). The next section will 

discuss this issue in more detail.   

3.2.9 Lean Critical Success Factors (CSF) 

To avoid costly defects and support organisations in adopting LM, practitioners and 

researchers have suggested a list of critical success factors (CSF). CSFs are the few 

factors that need constant attention to facilitate effective implementation of lean 

processes (Jedyank, 2015; Netland, 2015; Fullerton & Wempe, 2009). The awareness 

of these factors is necessary for organisations to understand the conditions of lean 

success and to create a culture that is required for lean.  

It is worth mentioning that there are many descriptions provided by researchers about 

the list and ranking of lean CSF that govern the successful implementation of lean 

(Netland, 2015; Miina et al., 2013). According to Netland (2015), this disagreement is 

caused by corporation ownership, size, maturity level and organisational culture. 

Conversely, Jedyank (2015) referred to the diversity in lean CSF in the manufacturing 

sector, company’s location, and the context of the problems that the business faced. 

However, it seems better if each organisation develops and commits to CSFs that 

improve their stage of lean adoption.   

In the literature, the most common CSFs for effective lean adoption have been 

mentioned as top management and leadership, human resources, strategic planning, 

customer focus, LM knowledge and process management (Alhuraish et al., 2014; 

Netland, 2016; Alaskari et al., 2012). Other researchers highlighted different aspects 

such as visual management, deep understanding of LM principles (Nugyen, 2015), 

risk management (Jedynak, 2015), internal competence and appraisal system (Ottar 

et al., 2011), quality improvement and housekeeping (Upadhye et al., 2010), supplier 

development (Wong et al., 2009), managing culture change and reward systems 

(Ahuja and Khmaba, 2008), financial ability and expertise participation (Achanga et 

al., 2006), and personal values, beliefs, and ideologies that affect the behaviours of 
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the workers (Wong and Cheah, 2011). Table 2.4 summarises the most frequent lean 

CSF in the literature.  

A shown in Table 3.4, top management commitment and total employees’ involvement 

in the organisational changes come at the top of the factors that support successful 

lean implementation. This suggests that managers need to support lean practices and 

provide resources, training and educational opportunities. They also have to be a role 

model with the behaviours of lean and share their vision, understanding and 

experience with the shop-floor employees to pave the way for trust, and directly adapt 

and sustain the improved outcomes (Alkhoraif et al., 2018).  

The existing literature also highlighted the importance of clear lean strategies, training 

and educating. The lean system needs a long-term vision to create incremental 

improvements to the manufacturing processes. LM transformation does not happen 

overnight: it is an overall change in all areas of the company, not just a one-course 

solution. The journey requires continuous training and education to facilitate the 

process of the planned changes (Sieckmann, 2018). 
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         Table 3.4 Critical success factors of LM implementation  

LM critical success factors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20  

Long-term vision  ×  ×  ×  × × ×    ×  ×    × × 10 

Reward and motivation ×     ×  × × × ×   ×   × ×  × 10 

Top management commitment × × ×  × × × × × × ×   × × × × ×   15 

Top managers’ involvement   ×  ×  × ×     ×      × × 7 

Process visualisation    ×    × ×  ×         × 5 

Quick feedback responsiveness ×    ×       ×         3 

Customer involvement  ×    × × ×  ×   × ×  ×  ×   9 

Clear lean strategies ×  ×  × × × × ×    × × ×   × × × 13 

Experts’ participation ×       ×    ×   ×    × × 6 

Use of right lean tools ×       × ×          ×  4 

Manufacturing planning ×           ×  × ×   ×  × 6 

Delegated responsibilities ×     ×   ×   ×         4 

Suggestion system  ×              ×     2 

Influence over suppliers × ×   ×  ×  ×   ×    ×  ×   8 

Training and educating × × ×  × × ×  × × ×  × ×    × × × 14 

Total employees involvement × × ×  × ×   × × × × ×   × × × × × 15 

Workforce empowerment × × × ×   ×   × ×      × ×   9 

Teamwork  ×  ×  ×   ×  ×       ×  × × 8 

Deep understanding    ×   ×        × ×   × ×  6 

Communication and knowledge sharing ×  ×  × × × × ×  ×   ×   × ×  × 12 

Financial resource allocation ×  ×  ×  ×  ×    × × × ×  × × × 12 

 
           1: Zargun and Al-Ashaab, 2014; 2: Rose et al., 2014; 3: Al-Manei et al., 2017, 4: Pearce et al., 2018; 5: Alkhoraif et al., 2018; 6: Minh et al., 2015; 7: 

Knol et al.,  2018; 8:  Alhuraish et al. 2014; 9: Alaskari et al., 2012; 10: Mamat et al., 2015; 11: Marodin and Sauriin, 2013; 12 Vinodh and Joy, 2012; 13: 
Martínez-Jurado and Moyano-Fuentes, 2014; 14: Sieckmann, 2018; 15 Reigado and Bento, 2015; 16: Nidhin, 2014; 17: Costa, et al., 2018; 18: Chelangat, 
2016; 19: Belhadi et al., 2018; 20: Netland. 2016.
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Knol et al. (2018) and Netland (2015) claimed that the CSF depends on lean adoption 

phases; in the initial stage of implementation, shop-floor activities such as employees’ 

training and education to introduce the lean approach were the most important factors. 

When lean practices mature, company-wide factors will become more necessary such 

as wide communication to share the lean vision, top management commitment and 

motivation to sustain improvements, and supplier partnership management to extend 

lean concepts out of the company (Gupta & Jain, 2013). Nevertheless, factors such 

as communication, sufficient resources and clear lean objectives are necessary during 

all stages of lean implementation (Kumar, 2014). 

3.2.10 Barriers to the Implementation of Lean Manufacturing 

 The organisation needs to understand the lean barriers alongside lean CSF to 

mitigate the risk of failure. According to Tiwari and Tiwari (2018), lean barriers are 

general and may appear throughout most of the work environment. Singh and Singh 

(2016) added that these barriers are interlinked and they mostly do not operate 

independently.  

Table 3.5 presents the common barriers to lean implementation that organisations 

should be aware of. They are derived from different studies about developed and 

developing countries, large enterprises and SMEs, and also different types of 

industrial activities.  

Researchers confirm that there are no notable differences in lean barriers between 

developing and developed countries. Furthermore, the findings shown in Table 3.5 do 

not highlight big differences in barriers between large enterprises and SMEs; they all 

confirm common barriers such as lack of understanding about lean, lack of top 

management commitment, resistance to change, lack of training and lack of customer 

focus, which indicates the importance of these barriers in hindering lean 

implementation. However, Shah and Ward (2003) referred to the main obstacles in 

the implementation of lean techniques as the size of the organisation and believed 

that not all JIT practices were suitable to be applied to SMEs.  
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However, industrial activities seem to influence the importance of lean barriers; for 

instance, in ceramic industries the most important barrier is technological issues 

(Kleszcz, 2018), while in the construction sector equipment breakdown and workers’ 

skills come first (Radhika & Sukumar, 2017). In automotive companies, the use of 

incorrect tools and lack of customer focus obstruct lean performance more than the 

other obstacles. According to Halling and Wijk (2013), there are unique barriers 

relating to healthcare organisations, such as misunderstanding changes that are 

happening in the sectors which impact the control of waste in the service processes, 

thus making cooperation between the departments difficult. 

The factors presented in Table 3.5 are the common barriers that impede the 

establishment of an effective culture that supports lean implementation. A lack of 

awareness of these barriers is likely to cause significant problems, or even failure, to 

the whole lean project. However, there are barriers such as national culture, personal 

values of employees and other ethical considerations that have not been mentioned 

by the researchers in Table 3.5.  

From the literature reviewed in Table 3.5, it is evident that the most important barriers 

of lean implementation are related to top management (lack of support and 

commitment), people (lack of skills, training and willingness to change), organisational 

culture (old management style, centralised decision-making and short-term 

objectives), lack of understanding about lean approach (lack of information sharing, 

lack of consultation, and unwillingness to learn and see), resistance to change (fear 

of change, inflexible production processes, job-cutting resistance and uncertainties 

about lean benefits) and inadequate financial resources (lack of budget, the necessity 

of high investment, cost of advanced technologies,  small internal market and limitation 

of customers’ income). 

It is also clear from Table 3.5 that the issues related to top management and lean 

leadership are most frequently focused on by the researchers. This is not surprising, 

as lean leadership, as mentioned in the previous section, is the strongest CSF for lean 
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implementation; lean implementation cannot be successful unless there is a full 

commitment, direct support and involvement, deep belief in lean principles, open 

communication to share lean knowledge and support to create the right culture of lean 

from those who lead the organisation. They have to be trained, highly skilled, 

knowledgeable and motivated to lead changes through a long-term vision. 
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Table 2.5 Barriers of lean implementation 
 

Author Focus area Barriers 

AlManei et 

al., 2018 

A conceptual framework to 

support companies to implement 

lean approach successfully 

 Financial: necessity of high investment, 

implementation coast 

 Workforce: employability, change inertia, lack  of 

understanding, cultural resistance 

 Management:  lack of commitment, poor 
knowledge lack of confidence in lean, past 
failures, regulation 

 Other factors: distractions, the location of 
the business 

Tiwari and 

Tiwari, 2018 

Identification and ranking of key 

lean barriers within Indian 

automotive SMEs in order to 

smooth their lean transition 

 Improper lean implementation methodology 

 Improper lean measurement system 

 Lack of knowledge about lean 

 Wrong  selection of lean tools and practices 

 Lack of customer focus 

 Inadequate capital 

 Lack of financial means 

 Leadership issues  

Kleszcz, 

2018 

 Implementation of lean 

manufacturing in the Polish 

Ceramic companies 

 Lack of infrastructure 

 Lack of visible benefits 

 Unintelligible meters 

 Lack of understanding 

 Lack of communication 

 Fear of change 

Antosz and 

Stadnicka, 

2017 

Application of 5S, 5why, SMED, 

Teamwork, Work standardisation, 

Root cause analysis, TPM, Visual 

Management, Kaizen in SMEs. 

 Work pressure 

 Employees’ resistance 

 Lack of knowledge about lean 

 Lack of top management commitment 

 Lack of employees’ commitment 

 Lack of motivation tools 

 Lack of financial means  

 Lack of top management support 

Radhika and 

Sukumar, 

2017 

Adoption of lean concept and 

investigating its barriers in Indian 

construction companies based on 

the literature review and a 

questionnaire survey administered 

to 30 construction companies.  

 Equipment breakdown: improper maintenance, 
ignorance of old parts replacement, poor electrical 
connection 

 Lack of skilled labour: ineffective training, mental 
condition of employees, using improper tools, 
inadequate supervision 

 Poor material management: quality of material, 
shortage of material, late delivery, rise in material 
price, inadequate material 

 Work structuring: lack of constructability, 
waiting for information, increase in scope of 
work, slow decision making, mistakes in work 
contract 

 Works defects: design deficiencies, material 
deficiencies, lack of standards, poor quality 

 External delay: weather conditions, natural 
disasters, regulatory changes, organisational 
changes, geological and geographical 
condition 

Moradlou 

and Perera, 

2017 

Examining of lean implementation 

barriers in Iranian SMEs based on 

multiple case studies 

 Lack of management support 

 Financial capability 

 Lack of employees skill 

 Organisational culture 
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Tezel and 

Aziz, 2017 

Examining the benefits of visual 

management in the transportation 

sectors in England. 

 Lack of awareness: narrow view of lean techniques, 
unawareness of many lean concepts, sceptical 
approach of the workforce, lack of system thinking. 

 Poor workforce commitment: lack of ownership to 
lean techniques, poor managerial support. 

 Lack of involvement: lack of time, pressure 
of other task priorities, lack of 
communication.  

Salonitis and 

Tsinopoulos, 

2016 

Evaluation of understanding and 

implementation of lean 

techniques (customer relationship, 

supplier relationship, human 

resources, manufacturing planning 

control and process and 

equipment) in the Greek 

manufacturing sector 

 Financial: lack of high investment, costs 
 

 

 Workforce: poor communication, fear of job cutting 
resistance of changes, lack of understanding about 
lean 

 Top management: poor communication, lack 
of knowledge, poor belief in lean, lack of 
commitment, short-oriented thinking  

 Other barriers: slowdowns due to fire 
fighting on other projects, multiple 
production sites, difficulties in expecting lean 
benefits   

Singh and 

Singh, 2016 

Examining the barriers of lean 

implementation and analysing 

their relationship in Indian 

industries based on a structured 

questionnaire  

 Market volatility, Industry layout 

 Resistance of change from current model 

 Product variety, Sustainability 

 Technological advancement, Process to be changed 

 Lack of willingness at top-level management 

 Lack of willingness by middle managers 

 Lack of trained manpower 

 Additional training required, Lack of planning 
and vision, Lack of willingness at a lower level 
management, Lack of clarity on lean 
philosophy, Conflict with ERP, Lack of 
supplier support, Willingness of suppliers 

 Conflict with other initiatives, Difficulties 
related to multi-functional teams, Fear of 
failure 

Ulewicz, 

Kuceba, 

2016 

Problems faced by Poland SMEs in 

implementing lean techniques 

based on a survey 

 Lack of lean management 

 Lack of standardisation 

 Lack of training 

 Ignorance of lean tools 

 Short-term financial objectives 

 Lack of feedback about lean practices 

Amrani et 

al., 2016 

Development of the lean model 

for implementing lean thinking in 

the aeronautic industry in France 

 Lack of understanding about manufacturing wastes 
and related lean tools and techniques  

 Demands fluctuation 

 Poor manufacturing layout          
 

 Lack of agility in technical and human aspects 

Jadhav et al., 

2015 

Studying barriers of successful JIT 

derived from the related literature 

published between 1994-2012  

 Lack of top management commitment  

 Financial constraints 

 Poor facility planning and layout 

 Organisational cultural difference 

 Lack of information sharing 

 Slow response to market 

  Lack of training and education  

 Employees’ resistance  

 Backsliding  

 Absence of a sound planning system 

 Cross-functional conflict  

 Poor sales forecasting 
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Kumar, 2014 Barriers  impeding practising of  

 TQM, QC, TPM, JIT, KAIZEN, 5Ss in 

Indian manufacturing sector 

 Lack of planning 

 Lack of methodology 

 Misunderstanding of lean production 

 Ignorance of human aspects 

 Lack of technological infrastructure 

 High cost of advanced technology 

 Coping with variability 

 Lack of top management commitment 

 Unwillingness to learn and see 

 Lack of contingency  

 Lack of strategic perspective 

 Lack of personal training 

 Resistance to change 

 Lack of organisational structure 
Halling and 

Wijk, 2013 

Comparison of lean barriers to the 

manufacturing sector and health 

care organisation in Sweden.   

 Consultants with limited lean knowledge 

 Insufficient leadership 

 No common view of lean 

 Reactive culture 

 Workers’ lack of lean knowledge 

 Lack of time 

 No vision 

 Insufficient communication 

 Lack of support functions 

 Lack of work standards 
Darabi et al., 

2012 

Implementing lean in accounting 

operation in manufacturing 

companies in Iran. 

 Technical: lack of lean strategies, and lack of 
awareness about the lean system on senior 
executives ‘and the employees’ side. 

 Cultural: lack of leadership skills, improper rewarding 
system, the resistance of managers, employees and 
even customers. 

 Organisational: not using process-oriented 
measuring standards, short-term goals and 
lack of customer relations. 

 Economic: the cost of adoption, the absence 
of transparent financial rules, small internal 
market, limitation of costumers’ income, lack 
of financial resources. 

Kumar & 

Kumar, 2012 

Barriers of effective 

implementation of lean 

manufacturing in large and 

medium manufacturing companies 

across India  

 Management: lack of focus, Lack of support, Lack of 
long-term vision  

 Knowledge: lack of understanding, lack of training, 
lack of knowledge sharing   

 Employees: resistance to change, middle                                 
management resistance                                                               

 Experience: experience of failure 

 Resources: lack of labour resource, lack of 
financial, lack of time, lack of new 
technologies 

 Conflicts: conflicts with other initiatives such 
as TQM or JIT, demand fluctuation company 
culture    

 Financial: delay financial benefits, lack of 
enough budget, lack of investment   

Yang & Yu, 

2010 

The implementation of lean based 

on case studies in Chinees SMEs. 

 Lack of awareness with the lean approach 

 The worker’s resistance to lean 

 Misunderstanding about lean characteristics  

 Ignorance of the social side of lean 
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3.2.11 Impacts of Lean Manufacturing on Operational Performance (OP) and   

Business Performance (BP) 

According to Iteng et al. (2017), LM is based on the assumption that, theoretically, 

there is a perfect point for each organisation, and the gap between the current situation 

and the perfection point is due to insufficient performance. Organisational 

performance can be measured with two indicators, Operational Performance (OP) and 

Business Performance (BP). LM, therefore, works as a powerful strategy to fill this gap 

by escalating OP and also by improving BP. 

Measurement of important elements of OP and BP that support the workforce to take 

the right actions is necessary to implement the lean strategies (Bhasin, 2008). 

Traditionally, performance measurement includes financial indicators only, while with 

the outgrowth of programmes such as TQM and LM, which need actionable 

information about manufacturing processes, it is extended to cover non-financial 

performance as well (FuLLrton & Wempe, 2009). OP, which is influenced by the 

working conditions, measures the production performance such as quality, inventory, 

delivery time, cost and productivity at each manufacturing level. In contrast, BP is 

regarded as a higher level by looking at the business as a whole, such as profitability, 

market share, customer satisfaction, competitiveness, sales growth, and ergonomic 

conditions (Nawaner et al., 2013).  

It is often believed that lean techniques can be used to achieve improvements in both 

OP and BP (Shah et al., 2017; Rahman et al., 2010; Forrester et al., 2010; Wong et 

al., 2009; Shah & Ward, 2003). Forrester et al. (2010) conducted a study in the 

agricultural machinery sector in Brazil and confirmed that LM implementation 

significantly improves BP and competitiveness capability. Wong et al. (2010) also 

found that lean practices improved profitability and response time of the electrical and 

electronics industries in Malaysia. 

Successful implementation of lean techniques at shop-floor levels can optimise 

manufacturing processes through waste elimination and reducing non-value-added 
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activities. Improved internal operations in the organisation will result in improving 

quality, shrinking delivery time, increasing process flexibility and reducing the cost of 

the product. Subsequently, the business as a whole can satisfy its customers, 

enhance the sale, obtain higher profits and defend its position in the market (Kumar, 

2014; Dekier, 2012).  

Despite the popular opinion of lean in improving the performance of the organisation, 

the relationship between lean practices and business performance (BP) is still 

ambiguous (Nawanir et al., 2013; Fullerton & Wempe, 2009). Different factors impact 

this relationship at different levels.  Other contextual factors such as size, age, location 

and type of industry also significantly affect the business outcomes. Thus, confirming 

direct significant positive effects of LM on BP is complicated (Losonci and Demeter, 

2013; Bhasin, 2008). For instance, large automotive companies in developed 

countries obtain more benefits from lean strategies than manufacturing SMEs in 

developing countries. 

Many researchers believe that OP plays a mediator role in the relationship of LM-BP, 

especially when lean is implemented as a total system (Iteng et al., 2017; Fullerton & 

Wempe, 2009). Other researchers found mixed results regarding impacts of 

contextual factors such as size, industry type, company age, length of lean adoption, 

company ownership, national culture and market dynamic on the  LM-BP relationship 

(Ataalah et al., 2016; Agus & Iteng, 2013; Losonci & Demetre, 2013).  

Table 3.6 provides literature related to the relationship between LM-BP and LM-OP. 

Also shown are the typical results of lean implementation that organisations usually 

seek to achieve. There are clear positive effects of lean practices on both BP (external 

outcomes) and OP (internal outcomes) as they are the two main areas that reflect the 

outcome of lean adoption, but researchers cannot adequately determine the level of 

significance of those positive effects. 

Data in Table 3.6 are drawn from different sizes of organisations (LEs and SMEs), 

different manufacturing sectors (automotive, food industries, metal processing, 
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machinery) and different categories of countries (developed and developing 

countries). Overall, the results show that managers in different-sized companies and 

different regions seek almost the same improvement indicators (flexibility, inventory 

reduction, time shrinking, cost drop, and resource utilisation in OP areas and 

profitability, customer satisfaction, employee satisfaction, ergonomic improvement in 

BP areas). There are differences in the level of achievement of the mentioned areas. 

Rahman et al. (2010) found that, although lean constructs are significantly related to 

operational performance, JIT has a higher significance in large enterprises compared 

to SMEs, while for waste minimisation there is a higher level of significance for SMEs 

compared with big businesses. Furthermore, Rahman et al. (2010) also confirmed that 

lean practices in international companies (despite their sizes) show a higher level of 

positive impacts on operational performance than local Thai companies. However, 

Rahman et al. (2010) failed to mention how effectively and to what extent lean 

techniques were implemented within the focused companies, which deeply influence 

the OP.   

   Table 3.6 Positive relationship of lean-business performance and lean-operational performance  

Author Lean tools and technique BP indicators 

Iranmanesh et 

al., 2019 

 

 Process and equipment  

 Planning and control 

 Human resource practices  

 Product design 

 Supplier relationship  

 Customer relationship 

 Financial performance 

 Environmental performance  

 Work condition 

 Social performance  

Costa et al., 

2018 

The overall tools and techniques 

of lean 

 Competitiveness improvement 

 Profitability improvement 

 Sale increase 

 Market share improvement  

 Culture improvement 

 Customer satisfaction  

 Product quality improvement 

 Staffing policies improvement 

 Space utilisation improvement  

Spasojevic et 

al., 2018 

 

 5S 

  Kanban  

 Poka-Yoke 

 Market and financial growth 

 Employees satisfaction  

 Investment and development 

 Quality performance 

 Customer satisfaction   

Ataalah et al., 

2016 

 Process flow  

 Employees improvement  

 Market performance 

 Financial performance 
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  Set-up time reduction 

 Time-saving 

 Productivity  

 Cycle time 

 Work support  

 Perceive needs 

Nawanir et al., 

2016 

 

 Flexible resources  

 Cellular layouts 

 Pull system 

 Small lot production  

 Quick set-up 

 Uniform production level  

 Quality at the source 

 TPM 

 Supplier networks 

 Profitability 

 Sale 

 Customer satisfaction 

Buyukozkan 

et al., 2015 

 

 Set-up time reduction  

 Pull production and Kanban 

 Small lot size 

 Inventory level  

 Preventive Maintenance  

 Value Stream Map 

 Continuous Flow 

 Process Flow Improvement 

 Cellular Manufacturing and 5S 

 Order and Cleaning 

 Root cause and 5Why  

 Employee involvement 

 Continuous Improvement  

 Error proof  

 Quality  

 Reliability  

 Flexibility  

 Time 

 Sustainability  

 Financial Performance  

 Non-Financial Performance 

Hartini and 

Ciptomulyono, 

2015 

 

 

The overall tools and techniques 

of lean 

 Environmental: Reduce lean time 
and WIP, reducing emissions of 
toxic chemicals, less water and 
energy usage, green business 
results 

 Economic: Profitability, market 
performance, sale, the rate of 
return, production cost  

  Social performance: Work area, 
employees attitudes, reduce social 
impacts  

Agus and 

Hajinoor, 

2012 

 

 Set-up time reduction 
 Continuous improvement 

programme 
 Pull production system  
 Shorter lead time 
 Small lot size 

 Product conformance  
 Product reliability 
 Product durability  
 Profitability 
 Market share  
 Return on sale  

Demeter et 

al., 2009 

 

 Bayer, supplier relationship 
Product development and 
technology 

 process management  

 Human resource development  

 Sale 

 Operating profit  

 Return on sale 

 Infrastructure and equipment 
improvement 

Fullerton and 

Wempe, 2009  

 

 Problem-solving efforts 

 Suggestion programmes 

 Set-up time reduction 

 Profitability 

 Return on assets 

 Cash flow 
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 Cellular manufacturing 

 Production quality 

Bhasin, 2008   

 

The overall tools and techniques 

of LM 

 Financial performance 

 Customer/market  

 Process 

 People 

 Preparing for the future  

Author Lean tools and techniques OP indicators 

Franco and 

Mario, 2017 

 SMED 

  JIT delivery  

 Cellular manufacturing  

 Stable production capability 

 Inventory level reduction 

 Resource utilisation drop 
 

Zhou, 2012  

 

 5S, cellular layout, one-piece flow 
 Visual management, Value 

stream mapping 
 Continuous improvement,  
 PDCA problem solving, work 

standardisation,  
 Benchmarking 
 Quality certification, Kaizen, JIT, 

TPM, Six Sigma 

 Reduce cost 

 Improve profit margin 

 Improve utilisation of plant/facility 

 Maintain a competitive position 

Al-Zu’bi, 2015 

 

 Set-up time reduction  

 Continuous improvement 

 Synchronisation of operations 

 Pull system 

Flexibility performance 

Bortolotti, 

Danese, 

and Romano, 

2013 

  Pull production systems 

  Lot size reduction 

 Cellular layout 

 Set-up time reduction  

 Daily scheduled adherence  

 JIT delivery by suppliers 

 Inventory turnover  

 Cycle time 

 Unit cost 

 On time delivery  

 Product volume  

 Product mix flexibility  

 Fast delivery 

Dora et al., 

2013 

Lean manufacturing (as an overall 

approach) 

 Productivity improvement 

 Inventory reduction 

 Cycle time or lead time reduction 

 Quality improvement 

 On time delivery 

Nawanir et al., 

2013 

 

 Flexible resource 

 Cellular layout 

 Pull system 

 Small lot production 

 Quick set-up 

 Uniform production level 

 Quality at the source 

 Total production maintenance 

 Supplier network 

 Product quality 

 Inventory minimisation  

 Delivery 

 Productivity  

 Cost reduction 

Losoni and 

Demeter, 

2013 

 

 5S and cellular layout 

 Kanban system 

 TQM, Six Sigma, quality circles 

 Total productivity maintenance 

 visual chain management 

 Kaizen, Improvement team 

 Inventory turnover  

 Quality 

 Lead time 

 Labour productivity  

 Space utilisation 

 Flexibility 

 Cost 
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Karim and 

Arif-Uz- 

Zaman 2013 

 The overall approach of LM  Effectiveness  

 Defect rate 

 Efficiency 

 Productivity   

 Value added time ratio 

Rahman et 

al., 2010 

 

 JIT 

 Waste minimisation 

 Flow management 

 Quick delivery  

 Unit cost of the product  

 Overall productivity 

 Overall customer satisfaction 

Kuo et al., 

2008 

 Supplier related information and 
feedback 

 JIT delivery 

 Developing suppliers  

 Pull 

 Low set-up   

 Processes control  

 Production maintenance  

 Employees involvement 

 Raising production 

 Reducing lead time  

 Customer satisfaction  

 Lean in a new product  

 Flexible production 

Shah and 

Ward 

2007; 2003 

 JIT, Total Quality Management  

 Total Productivity Maintenance 

 Human Resource Management 

 Contextual factors: plant age, 
plant size, unionisation 

 Changes in cycle time  

 Scrap and rework costs 

 Productivity of labour 

 Customer lead time 

 Unit manufacturing costs 
 

Losonci and Demetry (2013) investigated factors that considerably impact BP in top 

lean companies. They confirmed that, although these companies implement extensive 

lean toolboxes and have good OP, their BP varies wildly in terms of sale, market ratio, 

return on sales and return on investment. They found that market characteristics, 

supply chain management, product customisation and demand fluctuation 

management are the main reasons behind those differences. For instance, more 

dynamic and growing markets show better business performance and give 

opportunities for companies to earn extra profits and market share compared to small 

markets (Al-Zu’Be, 2015). They also confirmed that advanced implementation of lean 

factors such as size, region and industry type did not affect the relationship of LM-BP.   

Overall, it can be argued that lean companies have to consider financial and non-

financial indicators to correctly measure OP and BP, to successfully reduce the gap 

between their current situation and their perfection point. Organisations, therefore, 

have to accept lean as a total management system that covers all organisational 

aspects, especially the soft side of lean techniques (Nawanir et al., 2013). The next 

section presents the criticisms facing LM.  
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3.2.12 Criticism of Lean Manufacturing 

Despite the numerous benefits and effective examples across a wide range of 

industries, LM still faces many disadvantages. To start with, lean sits uncomfortably 

among employees; it is based on continuous improvement, meaning that it is 

constantly asking the workers to improve, which puts them under relentless pressure 

to do better than before (Ramune & Milita, 2012). In such cases LM needs a high 

degree of business stability and strong management practices; it does not effectively 

work in crises and conflict environments (Esfandyari & Osman, 2010; Andersson et 

al., 2006).    

LM puts customer satisfaction as its central goal. The customer value should be 

created throughout the supply chain, from the suppliers to the end-user of the product, 

each phase of which needing additional attention (Womack & Jones, 1996). Any 

disruptions across the process chain could cause problems in customer satisfaction. 

Customer satisfaction also requires process standardisation, which is one of the core 

principles of LM and might need a huge upfront investment (Pettersen, 2008). It 

usually adds extra cost to the product, which threatens the competitiveness of the 

company. 

As a transformation process in the organisation, lean asks for a new way of thinking 

and practising business duties through the adoption of new techniques, which may 

cause rejection and stress on the part of the workers (AlManei et al., 2018). It is not 

easy to find skilled employees that fully follow instructions set by lean projects and 

commit to necessary changes in their typical performance in the workplace (Radhika 

& Sukumar, 2017). It is also difficult to hire highly qualified managers to lead such 

difficult and long-term changes in people’s mentality and behaviour (Wong and Cheah, 

2011; Ahuja and Khmaba, 2008).  

The starting point of lean is complicated and difficult, especially when the organisation 

has a huge amount of room for improvement. The company may feel overwhelmed 

and uncertain about where to start. Prioritising lean tools to tackle process 
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weaknesses in such circumstance is another problem that beginners face and it can 

be fatal (Anvari et al., 2011, Nordin et al., 2008).       

New machinery and technologies, which are fundamental to optimise the production 

process, are another drawback of LM and always need a large amount of funding 

(Yahya et al. 2016, Achanga et al., 2006). Also, they require extra training and 

education efforts for the workforce that add further expenses to the organisation 

(Sieckmann, 2018).     

Implementing lean usually leaves a smaller margin of error through the production 

processes. Machines and equipment mostly have to run up to their ideal level, 

therefore workers have to remain careful and sensitive to any abnormality. Suppliers 

must stick to high-quality standards, while material flow and deliveries need to be just 

in time. If any of these conditions fail, they could affect the whole process and hinder 

customer relationship, or encourage customers towards competitors (Nithia et al., 

2015). 

Lean adoption is unique to each organisation, as all companies have their criteria and 

challenges. Their disadvantages, therefore, will also be different. The solution to a 

specific problem may differ from one firm to another, based on nature, maturity level, 

lean adoption phase and organisational culture (Jedyank, 2015). Lean has been 

created, improved upon and supported by Japanese culture and the TPS. It is not 

similar within other industries, organisations and culture. It is, therefore, not easy to 

find standard applications for lean or typical solutions for problems that occurred 

during lean practices.   

Stuart (1999) went further and criticised lean methodology as it is deeply aligned to 

Japanese culture and based on negative principles such as management-by-stress 

and exploitation. He added that most lean techniques service a limited domain of 

instrumental rationality and issues such as employees’ empowerment, which cannot 

be achieved simply. The threat of Japanese competition in the 1970s and 1980s 

progressively forced Western countries to apply similar methods. Stuart also 
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mentioned that human cost is a deep concern of lean methods, and the Japanese 

tradition of long working hours and extreme hegemony of the company over the 

workforce expose employees to severe stress, loss of individual freedom and 

discriminatory employment practices, which result in sudden death in some cases.  

3.3 Lean Implementation Framework 

Although many enterprises try to engage in an effective lean programme, there are 

still a few companies that are able to get the full tangible and intangible benefit from 

the approach and complete their lean transition (Belhadi et al., 2016; Nguyen, 2015). 

A lack of deep understanding of lean aspects and lack of effective methodologies are 

the most significant reasons behind these lean failures (AlManei et al., 2017). 

Implementing lean programmes to a particular organisation is not an easy task, nor a 

fast process. There are various stakeholders such as top management, employees, 

customers and suppliers who need to be considered. The reasons for lean application 

have to be clear for all (Mostafs et al., 2013). Each person in the organisation needs 

to know which principles, tools and practices to implement and how to successfully 

apply them (Chay et al., 2015). A comprehensive and adaptable framework that 

considers the organisation-specific characteristics, therefore, is very important. The 

framework has to contain the right indicators which can be used to assess the adoption 

of lean. It also has to be a methodology that incorporates lean concepts with the best 

manufacturing practices throughout some systematic means (Jasti & Kodali, 2015). 

The following sections, therefore, examine issues surrounding the lean framework, to 

develop a new comprehensive framework, which is the core aim of this research.      

3.3.1 Lean Frameworks in the Literature 

According to Sousa and Aspinwall (2010), a framework is a presentation of the 

structural relationship of variables. It aims to answer “how to” questions and steers the 

methodology implementation. Anand and Kodali (2009) argued that the framework 

has to guide the employees to find an accurate path to obtain organisational objectives 

when implementing a management approach. Therefore, it has to contain elements 
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which an organisation needs to follow when trying to adopt a new method or changes 

its existing style of working.  

Regarding lean framework, Anvari et al. (2011) claimed that it should guide the 

transition from the existing production situation to one that ultimately follows the best 

practice of LM philosophy. Furthermore, Wong and Wong (2011) argued that LM 

framework has to integrate the best practice in different areas of the company to allow 

practitioners to understand the full requirements of LM transformation. Moreover, 

Farris et al. (2008) described Kaizen framework as a focused and structured 

improvement project, using the dedicated cross-functional team to improve a targeted 

work area, with specific goals in accelerated time.  

The correct LM framework of a particular company, therefore, should contain criteria 

which could systematically support the manufacturing chain. It must be easy to 

understand and learn, simple, clear to follow and implement and have the ability to 

answer questions about the processes within the organisation (Yusof & Aspinwall, 

2000). 

Researchers always followed two approaches to create and develop lean frameworks: 

deductive and inductive. In the deductive approach, the researcher reviews the 

existing frameworks, examines their gaps and shortcomings, then proposes a new 

framework considering the internal and external environment to fit with the purpose, 

vision, objectives and current situation and problems of the company (Sousa & 

Aspinwall, 2010). The inductive approach depends on empirical data achieved from 

the experience of lean role model companies through surveys, case studies or 

observation. Moreover, researchers often combine both approaches to develop a 

more comprehensive and valid lean framework. To promote organisations 

implementing lean approach effectively, the framework must be: 

 Comprehensive, well-structured, complete and include strongly interlinked 

elements that can integrate all processes to guide the organisation for better lean 

performance (Kaplande, Gupta & Dandekar, 2012); 
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 Easy to understand, clear to follow and not contain management jargons or 

complex elements; 

 Inexpensive so that senior managers may be convinced that the benefits outweigh 

the implementation cost and time;  

 Motivating for the employees so that their performance can be improved (Sousa & 

Aspinwall, 2010);  

 Specific to the size, characteristics, capabilities and the maturity level of the 

organisation (Sousa & Aspinwall, 2010).  

Many researchers have developed different frameworks to guide organisations on how 

to implement lean projects. These frameworks often highlighted managerial areas, 

lean tools and lean success factors to translate lean theories into practice 

systematically. Table 3.7 presents a review of 20 lean frameworks which criticised the 

existing framework for the following reasons: they are complex in structure, difficult to 

implement, and have no clear links between their components (Belhadi et al., 2016), 

they have a top-down approach and faile to engage the shop-floor workers (Nguyen, 

2015), they are quite generic and do not specify the sequences of LM implementation 

(Rolish and Shahadat, 2014), they are designed specifically for large companies, and 

they are not suitable for beginners or SMEs (Nguyen, 2015).  

The conceptual framework of Mostafa et al. (2013) has a complex structure of 22 

steps, which needs highly skilled workers to implement. The Lean-Six Sigma 

framework of Rathilall and Singh (2018) did not link the lean techniques to the internal 

practitioners of the organisation. A methodology of LM implementation of Halim et al. 

(2013), which was based on Toyota’s eight steps processes, is designed for LEs and 

is not suitable for beginners. The project-based framework of Anvari et al. (2011) 

limited most of the LM activities to the top managers. The role of the workers is not 

clear and it also needs a lot of effort to achieve and sustain lean outcomes. These 

frameworks, therefore, often failed to deliver the full benefits of lean to the 

organisations.  
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The researchers in Table 3.7 frequently highlighted leadership, human resource, 

manufacturing process, customer relationship, continuous improvement, strategic 

planning and business performance as the main managerial areas to develop their 

lean framework within. Therefore, these areas have been considered as lean elements 

in proposing the framework of this research.  
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Table 3.7 A sample of LM framework in the literature 

Author Description Focused managerial areas Limitation 

AlManei et 

al., 2018 

A conceptual framework based on change 

management theory to support the effective 

implementation of lean in SMEs 

 Lean leadership 

 Human resource development 

 Supplier engagement 

 Knowledge management 

 Continuous improvement 

 Strategic planning 

 Customer relationship management 

 Process management 

 Lack of real-life validation 

 No indicators to measure lean outcomes 

 No feedback loops between the adoption 
sequences  

Rathilall and 

Singh, 2018 

An integrated conceptual framework based 

on a combination of lean techniques and Six 

Sigma  aimed at increasing competitiveness  

and enhancing the continuous improvement 

 Customer focus 

 Workforce development 

 Lean leadership 

 Lean vision and strategies 

 Process management 

 Continuous improvement 

No sequences of the implementation process  

Deshkar et 

al., 2018 

An application of Value Stream Mapping 

(VSM) based on identification and analysis of 

seven types of manufacturing wastes aimed 

supporting lean implementation in small unit 

industries 

 Manufacturing process 

 Information management 

 Customer involvement 

 Human resource management 

 Lack of generalisation 

 Using a single lean tool in the process 

 Partial implementation of lean 

 Lack of contingency approach in implementation 

Belhadi et 

al., 2016 

An integrated framework encompasses three 

phases with 16 steps where each phase 

contained different tools and CSF to support 

lean strategies implementation in SMEs 

 Lean management 

 Strategic planning 

 Continuous improvement 

 Knowledge management 

 Process management 

 Human resource management 

No performance indicators described 

 

Abdallah 

and Al-Ali, 

2016 

A conceptual framework to provide a set of 

process improvement indicators, derived 

from the literature consists of three sections; 

 Supply chain management 

 Customer’s voice 

 Process management 

 Lack of implementation process sequence 

 Lack of internal stakeholders specification 

 Lack of feedback loop 
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dimensions of a lean organisation, 

components of the Lean system a, and pillars 

of lean thinking. 

 Multifunctional work team 

 Lean leadership 

 Business performance 

Nguyen, 

2015 

A management model wheel includes three 

main elements (5S, Kaizen and visual control) 

with a focus on deep understanding of lean 

benefits to support Vietnamese SMEs for 

better lean implementation 

 Process management 

 Continuous improvement 

 Effective lean leadership 

 Human resource development 

 Business results 

 Sequences for implementing lean are not 
specified 

 Lack of performance measurements 

 Hard for beginners to start up with the model 
 

Jasti and 

Kodali, 2015 

 

 

A comprehensive framework derived from 

the literature and discussion with experts, 

consisting of 11 pillars and 83 elements 

aimed in effective implementation of the lean 

approach  

 Information technology system 

 Top management support 

 Workforce development 

 Customer relationship management 

 Process management 

 Lack of “How” to execute the lean programme 

 Sequences for implementation are not specified 

 No internal stakeholders of the lean tools in 
each practice are specified   

Roslin and 

Shahadat, 

2014 

A conceptual model of three elements to aid 

lean adoption in Malaysian automotive parts 

manufacturing industry 

 Supplier relationship 

 Production process management 

 Information management 

 Customer relationship and involvement 

 Business performance 

 Lack of adoption sequences description 

 The relevant internal stakeholders are not 
specified 

Jie et al., 

2014 

A data-driven framework  to support 

problem-solving processes in SMEs based on 

the integration of lean techniques with Six 

Sigma principles aimed at increasing 

manufacturing productivity through the 

removal of wastes  

 Statistical process management 

 Lean management and leadership 

 Organisational culture 

 Technological development 
 

 Needs high skills for adoption 

 Partial system, cover the problem-solving 
activities only 

 Lack of internal stakeholders specification 

 Hard to project the benefits, especially for 
beginners 

Mostafa et 

al., 2013 

A conceptual project-based framework of 

four phases, including conceptual phase, 

design phase, evaluation phase, and the lean 

transformation phase. A number of lean tools 

and practices are assigned to each phase 

 Strategic planning 

 Knowledge management 

 Lean leadership 

 Manufacturing process improvement 

 Human resource management 

 Complex structure with 22 steps which is hard 
for SMEs to follow 

 Needs highly-skilled practitioners 

 Lack of total employees involvement 
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Karim & Arif 

Uz-Zaman, 

2013 

A systematic lean implementation 

methodology base on the five principles of 

Womack and Jones (1996) aimed at the 

application of LM tools in the production 

processes and developing continuous 

improvement techniques within the 

organisation 

 Business performance 

 Process management 

 Information management 

 Strategies and objectives 

 Customer relationship 

 Management and leadership 

 Human resource management 

 Highly-skilled employees required 

 Complex structure, compared to SMEs limited 
resources   

Halim et al., 

2013 

A methodology of lean adoption based on 

Toyota’s 8-steps processes. Lean tools 

assigned to each step aimed at optimising the 

effectiveness of lean practices in the 

manufacturing processes  

 Kaizen 

 Process management 

 Knowledge sharing 

 Needs specialist practitioners 

 Designed for large companies with huge 
resources 

 Not suitable for beginners companies with LM 
initiative 

Pearce and 

Pons, 2012 

A framework based on the intersection 

between strategic risk management and lean 

tools and techniques aiming to support the 

design on the lean implementation process. 

 Organisational learning 

 Strategic planning 

 Continuous improvement 

 Customer value 

 Lean leadership 

 Needs high skills and knowledge in risk 
management and lean approach 

 Lack of experimental evidence made its 
generalisation questionable 

Okhovat et 

al., 2012 

An integrated conceptual framework aimed in 

achieving world-class organisational 

performance based on a combination of lean, 

Six Sigma and TPM 

 Leadership and involvement 

 Workforce training 

 Business results 

 Process analysis 

 Needs highly skilled practitioners  

 Hard for beginners 

  Lack of validity and reliability to prove its 
applicability  

Anvari et al., 

2011 

A project-based framework with five steps to 

provide a dynamic approach to lean 

transmission in different industries and a high 

variability environment   

 Customer and supplier management 

 Vision and strategies 

 Internal process management 

 Lean leadership 

 Workforce development 

 Most activities are limited to the top managers 

 Needs a lot of efforts to sustain the results 
 

Wong and 

Wong, 2011 

A framework covers LM principles, LM pre-

request, LM activities and LM tools to 

generate continuous improvements in 14 

different production areas in Malaysian 

Electrical and Electronic industry 

 Lead team steering 

 Customer and supplier relationship 

 Human resource development 

 Process management 

 Continuous improvement 

 Applied to the high matured organisation 

 No clear links between the improvement areas 
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Uddin 2011 A conceptual framework based on different  

aspects of the strengths and weaknesses of 

SMEs and LEs aimed at supporting effective 

lean adoption 

 Lean strategic planning 

 Business performance 

 Process management 

 Knowledge management 

 Lean leadership 

 Not clear instruction for adoption phases 

 No consideration for the preparation phase 

 No clear links between the elements of the 
framework 

Wanitwatta

nakosol and 

Sopadang, 

2011 

A conceptual framework for  lean 

transformation in SMEs with high-variety and 

low-volume environment including  two 

phases with three interrelated components in 

the first phase  

 Management support 

 Visual process control 

 Suppliers participation 

 Learning management 

 Lack of total employees involvement 

 Lack of implementation instructions for internal 
stakeholders 

 

Rose et al., 

2010 

A conceptual framework for LM 

implementation in SMEs comprised of top 

management commitment, lean practices, 

external support and process evaluation. 

 Management and leadership 

 Customer and supplier management 

 Human resource management 

 Business performance 

 Manufacturing process management 

 Continuous improvement 

 Lack of implementation methodology 
description 

 No clear links between the elements of the 
framework 

 No internal stakeholders of the lean tools in 
each practice are specified   

Aken et al., 

2010 

A framework to assist the design, 

management and sustain of short-term 

Kaizen events in the organisation which can 

be applied within any lean transformation 

initiative 

 Strategic planning 

 Business results review 

 Lessons sharing 

 Process improvement 

 Workforce improvement 

 Needs highly-skilled managers 

 No lean tools and CSF described 

 Team-based event 

 Not suitable for SMEs 

 Cannot be extended easily 
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It can be concluded that it is difficult to develop a framework that fits all the needs of 

different applications. However, the developed framework must at least be able to 

address and overcome the operational challenges that impede lean transformation in 

the focused organisations and entirely connect shop-floor employees to lean activities 

(Jasti & Kodali, 2014). Without this consideration, the lean initiatives are unlikely to 

achieve and sustain their expected objectives. 

In addition, the organisations must understand that they could not adapt lean initiatives 

effectively by merely applying lean tools and techniques developed by the frameworks; 

the soft side and the people-oriented nature of lean must also be understood (Nguyen, 

2015). The organisations should create and commit to the environment that facilitates 

the flow of lean concepts and overcome resistance that hinders new solutions and 

improvements (Singh et al., 20120).  

To develop a valid and reliable framework, many researchers have suggested using 

BE models as an overarching framework for managing lean improvements in 

organisations (Tatsana-iam & Ngaoprasertwong, 2012; Soare, 2012; Motwani, 2003). 

BE models are established on business principles that have been proven to work and 

can be applied to steer the organisation in achieving excellent performance. The next 

section will discuss this issue in more detail. 

3.3.2 Integration of Lean With Business Excellence Models      

In general, BE models can be described as a total quality management framework. 

They are holistic, integrative, systematic, and the most popular frameworks worldwide. 

They can efficiently improve production processes, as well as create an environment 

for continuous improvement because strategic, managerial and operational processes 

are integrated into the model (Tickle et al., 2016; Sharma & Kodali, 2008). 

The Malcolm Baldrige National Quality Award (MBNQA) from the USA, European 

Foundation for Quality Management (EFQM) model from Europe and the Deming 

prize from Japan are recognised globally and considered the mothers of other national 

BE models (McDonald et al., 2002). Although these models have different shapes and 
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linkages, they mostly include two components: “enablers” and "results”. Enablers are 

what the organisation has to do and results are what organisations are expected to 

achieve.  

Many researchers suggested that integrating LM thinking to BE frameworks could 

bring better results in terms of quality (Soare, 2012), problem-solving and 

organisational performance (Motwani, 2003), delivery and cost (Ho, 2010) and 

processing time (Tatsana-iam & Ngaoprasertwong, 2013). Soare (2012) suggested 

that integrating Kanban, Jidoka and JIT techniques could efficiently fill a gap in BE 

models in achieving continuous improvement.  

Furthermore, BE strategies can ensure greater efficiency, sustainable business 

processes, and eliminate mistakes and wasteful activities, which ultimately lead to 

competitive advantage, increased profitability and business growth (Boulter et al., 

2013; Johannsen, 2013; Talwar, 2011). Development of a lean framework based on 

the BE criteria can bring many benefits to the organisation, including the following: 

 Provides a comprehensive and valid framework for a lean application that covers 

most of the organisation aspects that are missed by other lean frameworks; 

 Serves as a model for total lean management including all areas with possible 

improvement opportunities across the organisation; this is more effective than a 

method delivering a single outcome; 

 Mitigates weaknesses and shortcomings of both integrated methods and maintains 

the positive elements through creating supportive conditions as they complete each 

other; 

 Addresses issues overlooked by lean or BE models when applied individually, such 

as the priority and extent of managerial areas that should be tackled; 

 Provides a framework to assess how thoroughly lean adoption has been 

incorporated; 

 Promotes the organisation to create a lean culture in all critical areas (leadership, 
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customers, manufacturing process and the workforce); 

 Aligns activities with the vision of the organisation and prevents non-value added 

activities and failures.      

This research, therefore, argues that an overarching framework like MBNQA can 

provide a holistic and simple methodology for LM implementation. LM principles and 

techniques can easily integrate into the criteria of the framework to generate a new 

framework that can enhance productivity through improvements in the manufacturing 

processes.  

3.3.3 Rationale for the selection of MBNQA 

Fischer (2010) and Parasat and Jones (2006) argued that MBNQA could provide a 

comprehensive framework that enables enterprises to eliminate waste or to streamline 

their production processes. Irfan et al. (2014) and Fening (2012) show further features 

that justify the selection of MBNQA criteria for lean framework, such as: 

 The model is holistic, measures both enablers and results which cover most of the 

organisational aspects. 

 It motivates the company-wide involvement from top management to the workforce, 

customers and other stakeholders. 

 It provides the best TQM definition compared to guru approaches and its criteria 

covered most of the TQM dimensions (Curkovic et al., 2000). 

 It can be used as a self-assessment technique to determine the level of QM or 

maturity of the company.  

 All criteria of the model have integrated into the values, vision and strategies of the 

organisation.   

 It includes continual improvement processes based on the feedback and 

organisational learning: it promotes and sustains process changes. 

 The model links all management areas within the company and directs them 

towards the goals considering all challenges and responsibilities.  
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 It is flexible, non-prescriptive, adaptable and designed originally to fit different 

organisations despite their size and product. 

 It is globally well known and practised. There are 27 national awards around the 

world (16 of them in Asia) which are based on the MBNQA criteria, such as 

Indonesia, Thailand, Pakistan, Singapore, China, Sri Lanka, Kuwait, Iran and India. 

Thus, the model is adaptable to developing economies and cultures. 

Despite the above advantages, there are some shortcomings, for example:  

 It requires many resources. 

 The language and terms used mostly relate to big businesses. 

 It cannot guarantee long-term success. 

 It is a non-prescriptive framework, created initially for assessment of awards and 

requires some consideration to be used as a lean model.  

Regarding the KRI, the SMEs sector is crucial for ongoing and future economic and 

social reforms in the region. There are a huge number of non-oil small manufacturing 

companies that can contribute effectively into the working environment of the KRI if 

they are provided with correct improvement opportunities (KRG-MOP, 2013). The 

MBNQA model can afford bases of a comprehensive framework that can support the 

manufacturing SMEs to improve their production processes; the possibility of 

measuring its criteria is high, as they have an experience of more than three decades 

of implementation of different quality models such as quality control, quality 

assurance, and international standard organisation models, ISO17025, ISO 9001 and 

TS 16949 (Mahdy, 2015; Al-Jirjary, 2014). Moreover, the SME companies are facing 

a cutthroat competition and there is a dire need for SMEs to follow a comprehensive 

improvement initiative such as MBNQA as soon as possible; the demand on their 

production is very high, and they are keen to eliminate waste and defects in their 

product to satisfy their customers. Most of manufacturing KRI-SMEs partially apply 

basic lean techniques such as 5S, TPM, JIT in their processes, which can be 

expanded to a proper lean framework (Hama Kareem, 2017; Sadiq and Dawood, 
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2015).  

In conclusion, it can be stated that MBNQA is a correct and robust model; it can be 

used to manage and improve manufacturing SMEs in the KRI, but careful 

consideration of the organisational characteristics, business environment and working 

culture is required (Grizzell & Blazey, 2006). The next section provides an overview of 

MBNQA.  

3.3.4 Malcolm Baldrige National Quality Award (MBNQA)  

The Malcolm Baldrige National Quality Award (MBNQA) is a well-known, international 

Business Excellence (BE) award-based framework. It is developed from TQM 

perceptions which are sometimes used interchangeably (Boulter et al., 2013). It 

promotes excellence in organisational performance and shares information about 

successful management strategies. It was released in 1987 to improve the quality of 

American products to compete in an ever-expanding global market. Initially, it covered 

manufacturing, service and small companies; from 1998, it also covered education 

and healthcare associations (MBNQA, 2017a). More than 2 million companies in 100 

countries have produced their versions of the award (BPEP, 2013).  

Although the MBNQA is an award-based framework, it has widely been used as an 

improvement guideline. Since its release, more than two million copies of the 

framework have been requested, while only 113 companies have won the award 

(NIST, 2017). Now, MBNQA is not merely an annual performance award; it also allows 

managers to appreciate all the factors influencing their organisations, to prioritise, and 

improve, essential issues to success and to establish practices that enhance and 

sustain the best possible performance (MBNQA, 2017b). The MBNQA considered a 

set of values and perceptions to create a background of principles and activities rooted 

in leading organisations, which are: 

 A systems perspective 

 Visionary leadership 

 Customer-focused excellence 
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 Valuing people 

 Organisational learning and agility 

 Focus on success 

 Managing for innovation 

 Management by fact 

 Societal responsibility 

 Ethics and transparency 

 Delivering value and results (BPEP, 2013). 

To create a common language for sharing the best practices and to lead the strategic 

orientation of the internal system, the MBNQA applies seven criteria which reflect 

validated, leading-edge management activities (NIST, 2017). Table 3.8 explains the 

MBNQA criteria. 

Table 3.8 Criteria of Malcolm Baldrige National Quality Award (Source: NIST, 2017) 

Criterion Description 

Leadership 
To examine how senior leaders’ actions guide and sustain the 
organisation, fulfil their legal, ethical, and societal responsibilities and 
support their key communities. 

Strategic 

planning 

To assess how the organisation develops and implements strategic 
objectives and action plans and to show how the progress is measured 
and how changes are applied.   

Customer and 

market focus 

To examine how the organisation engages with and listens to its 
customers, builds relationships, and uses their information for 
marketplace success. 

Human 

resources 

To address how the organisation engages managers and develops 
employees to utilise their full potential in alignment with the overall 
mission, strategy, and action plans.  

Process 

management 

To evaluate how the organisation designs, manages and develops its 
work processes to create and deliver customer value and attain 
organisational success and sustainability. 

Measurements, 

analysis and 

knowledge 

management 

To illustrate how the organisation selects, gathers, analyses, manages 
and improves its data, information, and knowledge assets and how it 
controls its information technology. 

Business 

results 

To present the organisation’s performance and improvement in all key 
areas such as product, process, customer-focus, workforce-focus, 
leadership, financial and market outcomes. 

These seven criteria are placed under the umbrella of the organisation’s profile, 

which is not a formal part of the framework. Figure 2.3 represents the MBNQA 
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framework. It is clear from Figure 3.3 that the leadership triad in the framework links 

centrally to the company’s results by the horizontal arrow, which represents the critical 

path of the organisation towards excellence.  

 

Figure 3.3 MBNQA model (Source: NIST, 2017) 

3.3.5 Rationale for Integrating MBNQA and LM  

Although the MBNQA and LM follow different development paths, they have some 

similarities (Anvari et al., 2011) and overlapping objectives (Parast and Jones, 2006). 

They share common concepts such as continuous improvement (Pettersen, 2009), 

organisational learning (Bozdogan, 2010), process improvement, customer 

satisfaction (Andersson et al., 2006) employee involvement, empowerment and well-

being (Grizzell & Blazey, 2006).  

The MBNQA focuses on the critical factors driving excellent business performance 

while LM emphasises eliminating waste through the improvement of value-added 

processes. Thus, both have similar objectives. When LM reduces waste from the 

production process, it promotes the MBNQA’s aim of continuous quality improvement 

(Bozdogan, 2010). The MBNQA enhances standardisation within the organisational 

processes. Similarly, LM facilitates the flow of material and information for the same 

purpose. Table 3.9 explains the harmony between the MBNQA criteria and LM 

approach. 

Furthermore, the culture of continuous learning in LM is equivalent to the employees’ 

education and training in the MBNQA model. LM can remove barriers to the MBNQA 
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and support an organisation’s capability to reach BE; the MBNQA can create ideal 

working conditions to adopt LM tools and techniques successfully (Dahlgaard & 

Dahlgaard-Park, 2006).  

Table 3.9 The harmony between MBNQA and LM thinking  

( Source: Anderson et al., 2006) 

Concept MBNQA Lean 

Origin 
The evolution of quality in the 

USA 

The quality revolution in Japan 

and Toyota 

Theory 
Focus on customers through 

continuous improvement 

Focus on the customer through 

waste elimination 

Process view Improve and uniform processes Improve the flow of processes 

Approach Teamwork and group commitment 
Respect for people, training and 

change management 

Tools 
Analytical and statistical-based 

tools 
Analytical based tools 

Focus Excellence performance Efficiency improvement 

Primary 

effects 
Increase customer satisfaction 

Reduce lead time, cost and 

waste 

Secondary 

effects 

Achieves customer loyalty and 

improves performance 

Reduces inventory, increases 

productivity and customer 

satisfaction 

Criticism 

No tangible improvements, 

resource-demanding, the unclear 

notion 

Flexibility reduction which 

causes congestion in the supply 

chain 

Financial 

Returns 

By reducing wastes and 

production cost 

Through better performance and 

a higher level of 

competitiveness 

Time required A long-term view and commitment 
Long-term culture and attitudes 

change 

As the MBNQA is a non-prescriptive qualitative framework, it does not recommend 

any specific methodology or action plan to be followed. LM can efficiently address 

opportunities in all of the MBNQA criteria (DeVries, 2014). The most reliable part of 

the MBNQA model lies in the coverage of all of the organisation’s dimensions, while 

the strength of the LM approach is in its use of appropriate tools and methodologies 

that fit many manufacturing conditions. So, through integration, the objectives of each 

approach can be successfully achieved. 

A close scrutiny of the harmony between the MBNQA model and LM thinking indicates 

that the effectiveness of MBNQA criteria increase when they build through lean 
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techniques. For example, leadership roles will be more effective if they are supported 

by lean techniques such as long-term thinking, attending work place (Gemba), Root 

Cause Analysis, Reward and Motivation, PDCA cycle, Value Stream Mapping, and 

Cellular Manufacturing. Production operation will be amended swiftly when it is 

improved through effective lean tools such as Total Productivity Maintenance, 

Automation, Statistical Process control, and Improvement Suggestion System.  

The same is also true for BMNQA criteria, as they can recognise crucial areas in the 

organisation to implement lean tools within. For example, workforce criteria can 

provide an ideal area to implement lean tools such as Role Design, Cross Functional 

Training, Workforce Empowerment and Team- Working. Customer Value Creation, 

Just in Time delivery, Quick Feedback Responsiveness and Product Customisation 

can effectively be applied to the customer satisfaction criteria in the MBNQA model. 

It, therefore, appears that LM tools and techniques can be efficiently applied within 

MBNQA criteria to develop a strategic framework that reduces different wastes and 

defects within the SME manufacturing processes, lead to long-term sustainability and 

bring additional benefits to those organisations in developing economies in general 

and in the KRI region in particular.  

3.4 Lean Manufacturing in the Context of SMEs  

The previous discussion stated that understanding the concept of LM, selecting 

correct tools and techniques, and identification of CSF are the most important issues 

in the successful implementation of LM programmes (Nguyen, 2015; Netland, 2015; 

Nordin et al., 2008). At the same time, for this research, an examination of SME 

characteristics, their frequent problems to implement lean, aspects that differentiate 

SMEs from other organisations, lean applicability within SMEs and success factors 

that facilitate the implementation of LM are also essential. The following sections will 

address this. 
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3.4.1 The Position of SMEs in the Global Economy 

SMEs constitute the vast majority of companies around the world. They are a key 

source of economic growth, in both developed and developing economies, as they 

have the maximum potential for development and expansion. They usually promote 

competitiveness, social stability, alleviate unemployment and poverty, develop new 

products and contribute to export and trade (Laurentiu, 2014).    

SMEs are the dominant type of business organisation. The majority of businesses 

across the globe are microenterprises and the next biggest sector comprises SMEs. 

In most cases, they constitute more than 99 per cent of all enterprises (Abe et al., 

2012). They are adaptable, resilient, can manufacture goods and provide services with 

a high degree of flexibility and cost-effectiveness. They also supply big businesses 

who need constant, reliable products of high quality (Robu, 2013). Thus, they are 

drivers for innovation, entrepreneurship, management and leadership skills (Sahran 

et al., 2010). 

In terms of economic impact, SMEs generate more than half of the jobs and contribute 

to gross domestic product (GDP) in many of the developed countries. In Japan, they 

produce 60 per cent of GDP and generate 70 per cent of employment (Robu, 2013). 

In emerging economies, contributions to GDP are estimated to be at 33 percent and 

employment has reached 45 percent. Furthermore, some SMEs can be a source of 

foreign exchange earning if they can reach the quality and quantity required to export 

their product overseas (Abe et al., 2012). Most governments, therefore, show interest 

in supporting them and putting SMEs on their national development agendas.  

As a result of globalisation, diverse customer demands and technological changes in 

recent decades, SMEs have been able to increase their market share exponentially, 

to adopt advanced management methods such as LM, and also to apply emerging 

technologies to their production processes (OECD, 2017). 

 To foster the growth of SMEs and sustain their outcomes from development 

programmes and initiatives, several behavioural, cultural and social aspects also need 
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to be considered. Changes in leadership, workforce development, customer 

relationship and market knowledge development have to be presented in order to 

prepare the whole organisation to adopt a new manufacturing approach (AlManei et 

al., 2018).  Another important aspect regarding SMEs is their diverse typology, which 

is based on their line of businesses, such as mining, manufacturing, construction, 

services, wholesale and trail businesses. Although this wide diversity makes designing 

a universal organisation system for SMEs difficult, it gives them the ability to respond 

to different requirements of society (Rauch, 2013). SMEs in different industrial 

activities need different arrangements of management techniques (Yew, 2016). 

Market orientation also limits the impacts of SMEs. Most of the SMEs are domestic; 

they were created to fill the local market gaps and satisfy their home customers. So, 

their development scope might not exceed their national markets (Robu, 2013). 

However, some of them may invest over time and accumulate knowledge to expand 

to the foreign markets (Abe et al., 2012). Improving the performance of SMEs through 

implementing lean techniques could expand the market orientation of SMEs and open 

a new scope of business and trade for them.      

3.4.2 Characteristics of SMEs 

SMEs are characterised by their size, simplicity, personalised management and 

diversity of industrial activities which dominate their performance and way of working 

(AlManei, 2017). They are flexible, innovative, have a simple organisational structure 

and can rapidly respond to changing conditions (Robu, 2013). An in-depth 

examination of these characteristics underscores the conditions and preparations 

required to adopt advanced improvement initiatives, such as LM.    

Usually, SMEs have one person, or a few people, who own or have established the 

company. They are often family businesses; "the owner is the company" (Rantakyro, 

2004 in Assarlind, 2011). The owners are usually entrepreneurs rather than 

professional managers. Therefore, SMEs have "fewer layers of management, informal 

rules and procedures, a fluid culture, a simple planning and control system, modest 
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human and financial resources and a limited customer base" (Sousa-Poza et al., 

2009). Thus, one of the enablers of LM, which is attractive to top management, is 

mostly available for SMEs; they are the owner, manager, and most powerful person 

in the company and can play a significant role in lean changes. 

Ionita et al. (2009) addressed positive characteristics of SMEs that allow competing 

for their procedures to fulfil the requirements of quality approaches:  

 Fast response to business environment changes and customer expectations, which 

enable them to embed new ideas easily, apply various methods and produce 

advanced products.  

 Due to their small size and simple structure, employee training, organisational 

reform and change management will be easy.  

 Structure simplicity and process agility, improve the internal relationship and 

accelerate feedback between the innovative idea and the market, which will position 

SMEs nearer to their customers. 

 Closeness and involvement of top management in daily organisational duties will 

facilitate staff participation in the decision-making processes and improve human 

needs responses.  

 High possibility of creating strong working teams between employees.    

Nicolescu (2009) also identified the main features of the SME organisational system 

and discussed the advantages and disadvantages which influence their functionality 

and performance to a large extent. Table 3.10 reviews Nicolescu’s (2009) arguments 

according to lean implementation requirements. 

Positive features in Table 3.10 endorse SMEs to design, modify and implement most 

of the LM techniques and tools. Characteristics such as intense human size, flat 

organisational structure, quick response to market changes, easy consulting and 

cooperation, understanding customer needs, short problem-solving chain and unity of 

working attitudes are all essential enablers to start lean programmes and sustain their 

outcomes. 
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Table 3.10 Advantages and disadvantages of SMEs features (Source: Nicolescu, 2009). 

SMEs 

features 
Advantages Disadvantages 

Low size and 

complexity 

The needed work for 
construction and assurance 
of functionality are relatively 
low 

 Lack of resources 

 Weak market access 

 Frequent financial problems 

 The necessity for external support 

High 

typological 

diversity 

High capability to respond to 

the market requirements 

quickly 

Difficult to achieve universal functional 

and efficient organisational systems  

Intensive  

human size 

 Higher working ethics 

 Better working climate 

 Easy consulting and 
cooperation 

 Insufficient rigour in designing and 
carrying out activities 

 Decline of personal responsibility 

 Partial negligence of the economic 
aspects in favour of the social ones 

Low degree of 

formalisation 

 Easy communication and 
collaboration 

 Simple management and 
control processes  

 Assuring working efficiency is difficult  

 No function description  

 Weak institutional attitudes 

Frequent use of 

the 

authoritarian 

and, 

respectively, 

participative 

approach 

 Guarantee of operations 
complements 

 Short decision-making and 
problem-solving chain 

 Lack of employee involvement 

 Intuitive decision-making 

Strong 
interconnection 
of the formal 
and informal 
aspects 

 Quick and personal 
communication 

 Swift implementation of the 
action plans 

 Low specialisation 

 Lack of expertise  

 Staff commitment is hard 

 Inadequate control and guidance 

Relative 

procedural and 

structural 

simplicity 

 Open internal relationship 

 Short decision-making and 
immediate feedback  

 High capacity of adjustment 
to needs    

 Centralised power and control 
 Lack of delegation and employee 

empowerment 
 Lack of specialisation 
 Low diversity of the working 

processes 
High flexibility  High ability to adjust to 

changes and requirements  

 Easiness of strategic and 
operational development 

 Lack of stability 

 Weak strategic planning. 

Entrepreneurial 

customisation 

 Unity of working attitudes 

 Short problem-solving chain 

 Wide variation of organisational 
specification 

 Limited management knowledge 

 High impacts of the owner  

Intense 

decisional 

centralisation 

 

 Quick decision-making 
process 

 Unity of operation and 
working attitudes 

 Lack of employee faithfulness and 
empowerment 

 Lack of staff responsibility and 
participation 
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Top managers in SMEs have to strongly believe in lean thinking and promote all 

advantages of their enterprises from the start and during all stages of lean maturity. 

They have to understand lean principles fully and be aware of the management 

aspects required for lean programmes (Ottar et al., 2011). On the other hand, most 

SMEs suffer from the consequences of the disadvantages. Poor financial 

performance, shortage of human resources, lack of highly skilled employees, short-

oriented planning and control, and lack of employee empowerment often obstruct or 

cause failure to lean changes (Reigado & Bento, 2015). In some cases, negative 

results may convince the managers that the idea of lean is not suitable for SMEs at all 

(Shah and Ward, 2007). Full awareness to lean requirements, top management 

commitment, sufficient financial funds and adequate training for the workforce can fill 

these shortages and pave the way for effective lean implementation. 

3.4.3 SMEs versus Large Enterprises 

SMEs have similar functions to that of large businesses such as marketing, production 

and delivering whoever they are different in their characteristics. Large businesses 

and SMEs are created, managed and developed within two different organisational 

conditions (Gibson & Vaart, 2008). Studying their differences regarding structure, 

procedures, resources and organisational culture, therefore, might help to understand 

the situation of SMEs in adopting LM (Ottar et al., 2011).  

Small companies follow a niche-filling attitude, e.g. limited scope, specific markets and 

sometimes nominated customers. Consequently, these specifications affect most of 

the SMEs’ aspects and determine the maturity of their organisational operations 

(Kumar and Kumar, 2012). Hanson (2003) claimed that most of the failures in LM 

implementations were due to the ignorance of such differences. Working attitudes 

within SMEs are unique as the roles, responsibilities and services are different. 

Employees, for example, are always responsible for a broader range of duties than 

workers with the same job title in bigger companies (Hu et al., 2015).  
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Despite the differences, large firms can inspire SME growth, especially when they 

become their accredited suppliers. On such occasions, large businesses can 

guarantee revenue flow, lead to more experience, assist in up-skilling performance 

and improve internal processes for SMEs (Qttar et al., 2011). Improving relationships 

and communication with large corporations can support SMEs with further 

technological update and training opportunities (Jamieson et al., 2012). 

Compared to large enterprises, SMEs have fewer resources and often less access to 

capital, resulting in lower levels of implementing cost-demanding packages (Matt & 

Rouch, 2013). However, the ability of SMEs to adopt changes to their companies is 

higher than in larger firms because they have shorter communication lines, less 

bureaucracy and less strict culture. Thus, leaders in SMEs can apply lean approach 

to their firms easier than managers in large firms.  

Ghobadin and Gallear (1997) compared the ability to perform and chances to sustain 

quality programmes between large companies and SMEs based on six areas. Table 

3.11 presents the characteristics of both types of organisations in relation to lean 

requirements. The table declared that SMEs’ capabilities could fulfil most of the lean 

implementation requirements. 

Table 3.11 also shows that the characteristics of many SMEs support lean 

implementation such as high visibility of top managers, short communication and 

decision-making lines, informal operations, closeness to customers, flexible 

organisational structure and a high degree of changes acceptance. These 

characteristics may create the main obstacles for large firms to implement lean. 

Meanwhile, other characteristics such as a centralised power of top managers, a low 

degree of standardisation, weak functional mindset of the workforce, low speciality 

and lack of skilled staff and limited financial and human resources need full 

consideration. The next section discusses lean application within SMEs. 
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Table 3.11 Comparision of SMEs and large companies (Source: Ghobadian and Gallear, 1996) 

SMEs Large companies 

A- Structure 

 Flat, with very few layers of management 

 Top management highly visible 

 Division of activities is limited and 

unclear 

 Flexible structure and information flow  

 Short decision-making chain 

 A tall structure with many levels of managers 

 Management authority has been divided 

 Clear activities and responsibilities 

 Stiff structure and military style 

 Formal, long and unique contact approach 

 Corporate and long-chain decision-making 

B- System and procedures 

 Activities and operations not governed 

by formal rules 

 Simple planning and control system 

 Flexible and adaptable processes 

 Low degree of standardisation and 

formalisation 

 Fast response to customer needs 

 High variability in work outcome 

 Formal, clear and strict management rules 

 Holistic and strategic planning and control 

system 

 Defined and most special processes 

 High level of standardisation and formalisation 

 Responses are structured and need 

considerable time 

 High agility within the speciality 

C- Culture and behaviour 

 Employees’ behaviour influenced by top 

managers’ culture 

 Weak functional mindset 

 Unified culture 

 Performance is outcome orientated 

 Employees’ behaviour linked to the whole 

system and production areas 

 Clear and discrete functional departments to 

achieve customer satisfaction 

 Promoting a collaborative culture among 

whole staff 

 Strategic movement towards quality outcome 

and process 

D- Human resources 

 Personal authority is mainly high 

 Decision-making is limited 

 Individual creativity and innovation 

encouraged 

 Lack of finance and human resources 

 High degree of changes acceptances 

 Lack of speciality, on the person, has 

more than one responsibility 

 Authorities and responsibilities are organised 

and structured 

 The decisions required considerable time 

 There are R&D departments and innovation 

teams 

 Slow and efficient changing process 

 Most of the employees are specialists   

E- Market and resources 

 Limited range of activities 

 Few external customers 

 Close and easy customer contact 

 Better understanding and quick 

response to customer expectations 

 Limited after-sale services 

 Some different activities 

 Many external stakeholders 

 Planned and systematic response to customer 

requirements 

 Wide ranges and approaches of after-sale 

service  
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3.4.4 Lean Application within SMEs 

LM practices in SMEs have a relatively short history (Matt and Rauch, 2013). Some 

researchers argue that full LM programmes are more likely to be implemented in big 

businesses rather than SMEs (Ottar et al., 2011; Rose et al., 2011; Shah and Ward, 

2003). Achange et al. (2006) also believe that SMEs are unsure about the cost of LM 

implementation and its outcomes and benefits they may achieve. Most SMEs fear that 

adopting LM is time and money-consuming. 

Hayes (2005) argued that successful adoption of LM projects in SMEs requires 

previous stability in the organisation, assurance of budget, human resource, training, 

programmes, strategic planning and reward mechanics. Nguyen (2015) stated that 

SMEs have to start with simple and less financially demanding LM tools such as 5S, 

kaizen and visual control. Following this, they can extend to more advanced tools such 

as kanban and small lot size. He confirmed that LM practices mainly depend on the 

human mind-set and workforce behaviours. SMEs, therefore, have to start primarily 

with raising employee awareness regarding the nature of LM and its requirements. 

Hu et al. (2015) reviewed 101 papers (until February 2015) regarding different 

practices of LM in SMEs and found that all researchers confirmed positive results 

relating to quality and productivity. They concluded their review as follows: 

 LM initiatives in SMEs are closer to the internal process improvement and are not 

extended to cover the whole supply chain. They are likely JIT production rather than 

JIT delivery. 

 Simple and inexpensive techniques such as Value Stream Mapping (VSM), 5S, 

Kanban, Standardisation and Total Productivity Maintenance (TPM) are mostly 

used, while other tools such as Accounting Methods, Cellular Manufacturing, 

Project Management, and Quality Function Deployment (QFD) are applied less. 
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 LM practices in SMEs are often aimed to reduce waste, inventory, time and cost or 

to increase product quality and rarely covered customer relationship and supplier 

management. 

 Factors such as leadership, strategic planning, employee involvement, 

organisational cultures, employee autonomies, wide communication, training and 

education and willingness to change are the most CSF for SMEs to perform LM. 

 Most of the LM inhibitors are related to the unclear vision toward lean, market 

demand fluctuation, raw material control, weak customer links, poor production 

processes, weak quality control system, unaided organisational culture, and lack of 

funding.   

Regarding lean barriers in SMEs, Ottar et al. (2011) examined the literature of LM 

published during the period 1992-2011 and highlighted the following five obstacles:  

 Lean awareness; most of the SMEs are not familiar with LM philosophy. 

 LM misconception; they believe that LM requires significant financial investment 

and it suits automation industries.  

 Insufficient resources; reliable resources and development programmes are limited 

in SMEs and stress them to remain with short-term projects only.    

 Resistance to change; the employees fear losing their jobs.  

 Incompatibility; between LM requirements, company’s capability and customers’ 

needs during LM projects.  

 Concerning implemented lean tools and techniques within SMEs, Matt and Rauch 

(2013) stated that, although not all lean techniques are applicable in SMEs, a selection 

of a suitable method can be recommended, as follows: 

 First-in-first-out (FIFO) 

 5S (Seiri, Seiton, Seiso, Seiketsu, Shitsuke) 

 Benchmarking 
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 Kaizen – continuous improvement meetings 

 Just in time delivery 

 Pull-principle and Kanban 

 Visual management in production 

 Zero defect through process-integrated failure control 

 Idea management to utilise the worker’s Know-How 

 Set-up time reduction to reduce waste 

 Value stream mapping 

 Efficient and ergonomic workstations 

 Poka Yoke and standardisation in product and process 

 Cellular manufacturing and autonomous teams 

 Job rotation to avoid monotony 

 Low-cost automation (“keep it smart and simple”). 

To implement lean initiatives in small organisations successfully, and for a practical 

framework that covers all lean pre-requirements, CSF and the correct tools are 

necessary (Esfandyari and Osman, 2010; Balle, 2005).  

3.4.5 Enablers and Inhibitors of Lean in SMEs 

According to Axelson (2009), a lack of adequate lean applications within SMEs means 

that a vast majority of firms are missing out on the potential advantages of cost 

reduction, supplier management, increased productivity and operational agility. Strong 

leadership and management that integrates lean objectives into the company 

strategies, and spreads lean knowledge and training among its workforce, could bring 

immediate success for LM in SMEs (Zargun & Al-Ashaab, 2014). 

Golicic and Medland (2011) argued that lean adoption requires cultural and practical 

changes for all supply chain participants, for example suppliers, manufacturers and 

customers. As long as small firms lack power and resources, their lean application will 

always be complicated and partial, especially with external linkages. 
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Considering SME conditions, Ottar et al. (2011) recommended the following critical 

factors that support lean application: 

 Leadership and management involvement  

 Sufficient employee participation 

 Sufficient time allocations because cultural changes are always slow  

 Experience sharing and open communication 

 Performance appraisal systems  

 Clear lean vision and strategies. 

Al-Najem et al. (2013) evaluated the lean readiness level within Kuwaiti manufacturing 

SMEs and concluded that the technical and cultural requirements for LM could be 

categorised into six elements including (i) process management, (ii) planning and 

control, (iii) customer relations, (iv) supplier relations, (v) training, empowerment, 

involvement and (vi) recognition, top management and leadership. They also found 

that even quality initiative programmes such as ISO9000 would not support lean 

practices and organisational performance if they were not adopted to improve internal 

production processes. 

Achanga et al. (2006) argued that major lean inhibitors to SMEs are located within the 

following areas: leadership, finance, lead-time, delivery, culture and quality. They also 

claimed that adopting correct lean techniques in those areas will improve business 

performance in terms of quality, sales, revenue and productivity.  

In the summary of the previous literature review on implementing lean in SMEs, Table 

3.12 reviews the characteristics of SMEs in terms of LM critical success factors of 

Table 3.4 according to their weight. The table shows that, for all lean CSF, there are 

supportive SME characteristics which contribute to creating a lean culture within the 

SME environment. However, other features hampered effective lean implementation 

and made lean transformations in SMEs difficult. 
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Top management in SMEs has an essential role. It assists most of the other factors 

such as employees’ involvement, training and education programmes, creating clear 

lean strategies and objectives, lean knowledge sharing, financial guarantee, reward, 

motivation and supplier relationship management, directly or indirectly, depending on 

top managers in the company (Alefari et al., 2017). However, at the same time, 

management’s power and visibility could abstract some lean factors such as employee 

empowerment, decision-making processes and expert participation. Moreover, 

although the lean transformation processes are often driven by shop-floor workers, 

senior managers have to lead the journey, especially in the early stages (Alefari et al., 

2017). To avoid organisational failure, therefore, effective lean leadership is a critical 

element. 

Table 3.12 Enablers and inhibitors of lean within SMEs   

Enablers toward LM 
LM  

Critical Success 
Factor 

Inhibitors for LM 

  Ownership responsibility is 
mainly high 

  Managers are visible and play 
a role model 

  Flat and less formalised 
organisational structure 

Top management 

commitment 

  Lack of leadership skills and 
experience. 

  Lack of formality 

  Difficult to acknowledge the 
need for change due to the 
limited external relationship 

  Easy  understanding of the 
whole supply chain 

  High degree of informality 

  Multi responsibility of the 
worker aids more involvement 

Total employees 

involvement 

  Lack of talent and qualification 
among workers 

  Cultural barriers regarding the 
involvement 

 Centralised power of managers 

  A small number of employees, 
easy to train and educate 

  Easy teaching and coaching 
as a result of management 
closeness  

 Multi-functionality encourages 
training and education 

Training and 

education 

 

 

  Limited financial resources to 
fund training programmes 

  Lack of time, because of multi 
responsibilities of the staff  

  Unfamiliar with LM changes 
and training needs 

  Lack of space and other 
training requirements 

  Cultural liquidity aids in 
shaping different strategies 

  Easy to link with partners 

 Pressure for innovation and 
quality 

Clear lean 

strategies 

  Short-term reactions to the 
external changes 

  Weak strategic planning skills 
and experience 

  Mostly un-documented 
strategies and objectives 
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  Less hierarchical management 
layers put the workforce close 
to each other 

  Top management is highly 
visible 

  Strong interconnection among 
the workforce 

 Communication 

and knowledge 

sharing 

  Lack of skills and experience 

  Lack of management time 

 Fear of change 

  Needs small capital for 
establishment and changes 

  Availability of external funds 
and government support 

 Profit-oriented operations 
improve financial resources 

 

 

Financial 

recourses 

allocation 

  Lack of needed resources to 
implement new initiatives 

  Always small and customised 
market 

  Lack of successful selling 
techniques and poor market 
research 

  Unstable demand from 
customers without an adequate 
estimate 

 Close relationship and 
communication 

 A deep sense of responsibility 
by top management 

 Current market challenges and 
competition 

 

 

 

 

Long-term vision 

 

 

 

 Short-term orientation 

 Lack of knowledge and skills 

 Fluctuation in customer 
demands 

  Traditional management 
practices 

  Closer intimate relationship 

  High possibility for innovation 
and new production 

Reward and 

motivation 

  Limited competitiveness 
capabilities 

  Lack of transparency 

  Poor appraisal system 

 Close and easy customer 
contact  

 Quick feedback loop 

  Few external customers 

 

 

Customer 

Involvement 

 

 Lack of statistical skills 

 Lack of recording and 
documentation 

 Lack of customer research 

  A short decision-making 
process 

  Simple management structure 

 Easy flow of information 

 Multi-function and 
responsibilities of the workers 

Workforce 

empowerment 

  Centralised power and control  

 Lack of skilled workers 

 Lack of training and education 

 Difficulties in the workforce 
retaining 

  Close to suppliers 

  Quick and short feedback loop 

 Market requirements for high-
quality products 

 

 

Influence over 

suppliers 

  Small customised market 

  Lack of parenting skills 

  The narrow scope of working 
and thinking 

  Lack of resources, time and 
planning 

  Ineffective relationship with 
suppliers 
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  A small group of workers and 
close to each other 

  Unity of operation and working 
attitudes  

  Easy flow of information  

Team working 

  The individuality of the workers 
and lack of trust 

  Low corporation culture 

 Employees dissatisfaction 

 Ambiguity of values and 
objectives 

 High responsibility of top 
management 

 Simple organisational structure 

 Informal procedures and 
policies 

 

Top managers 
involvement 

 

 

 Lack of leadership skills 

 Lack of training and education 

 

 

  External supports from 
government and development 
bodies 

 Easy consultation procedures 

 Pressure from the market 

Experts 

participation 

  Lack of financial to hire experts 

  Highly skilled professionals do 
not prefer to work for SMEs 

  Lack of external supports 

 Market pressure  

 Suppliers development 
programmes 

 

 

 

Manufacturing 
planning 

 

 

 Lack of managerial education 
and skills 

  lack of funds to hire qualified 
staff 

 lack of external relationship 

  Simple training and education 
requirements 

 Easy communication and 
collaboration 

Deep 

understanding of 

LM 

  Lack of professionalism 

  Weak trust in advanced 
programmes such as LM 

 Unwilling to learn 

 Simple organisational 
operation 

 Multiplicity of functions that 
employees fulfil 

 

 

 

Process 

visualisation 

 

 

 Lack of experience 
 Undocumented process 
 The absence of lean experts 
 Lack of clarity on the concept 
 Lack of application support 

 Simple organisational 
operation 

 High visibility of managers  
avoid application of wrong tools 

 Open communication and 
knowledge sharing 

 

Using right lean 
tools 

 

 

 Lack of understanding of LM 
tools 

 lack of standardisation 
 Lack of training 
 A wide range of lean tools 

 Close friendly relationship 
 Flat organisational structure 
 Multifunctional tasks within the 

company 
 Lack of bureaucracy 

 

Delegate 
responsibilities 

 

 Centralised power of managers 
 Lack of education and training 
 Lack of skilled workers 

 Small sized employment 
 Closeness to customers 
 Informal operation 

 

 

Quick feedback 
responsiveness 

 

 Lack of analysing skills 
 Centralised decision-making 

process 
 Lack of understanding 

 Innovative environment 
 Ability to quick response 

  Lack of skills and knowledge 
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 Ability to consider every 
opinion 

Suggestion 
system 

 

 Lack of employees 
empowerment 

 Resistance and fear of change 
 Unwilling to learn and 

participate 

 

3.4.6 Requirements of SMEs Lean Framework 

Although most LM and other frameworks are initially created to promote big 

businesses or to deal with their problems, they can also apply to SMEs with a degree 

of modification to fit their situation (Sun & Cheng, 2002). For example, in implementing 

TQM, SMEs focus on leadership, employee involvement and quality awareness, while 

large businesses emphasise training, feedback and quality assurance. The literature 

also argued that there is no standard framework outlining successful LM 

implementation (Netland, 2015; Miina et al., 2013) and this requires further 

consideration.  

 Therefore, the development of a framework to improve the performance of SMEs has 

become timely (Mendes & Lourenco, 2014). Despite spending a significant amount of 

time and resources, the current lean frameworks failed to bring full benefits to SMEs 

(Wiele & Brown, 1998 in McAdam, 2000). The effective framework, therefore, has to 

fully consider their specifications, environment, a maturity phase, capabilities and 

limitations (Ottar et al., 2011).  

Sousa and Aspinwall (2010) developed a framework to measure performance and 

improve quality for SMEs based on the following assumptions:  

 Simple and easily understood. 

 Implementable at a low cost and will produce results in a short period. 

 Generic and dynamic to suit various organisational activities.  

 Amendable according to the ever-changing business environment.  

 Systematic and complete, covering all possible aspects and managerial areas in 

the organisation. 

 Well-structured with clear links to guide the organisation. 
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 Stable to lead the organisation to the planned objectives, and also flexible in 

responding to any problems.  

 Contributes to the organisation’s sustainability. 

Assarlind and Gremyr (2014) reviewed 59 papers regarding quality improvement 

initiatives in SMEs to investigate the critical enablers for the successful design and 

implementation of the frameworks. They stated that: 

 Quality concepts that absorb SME characteristics are essential. 

 Gradual implementation targeting realistic goals is important to achieve early 

results and to produce robust standards. 

 Training and education for employees to encourage their involvement in the 

implementation phase are critical. 

 Participation of external stakeholders such as customers, suppliers or government 

bodies to enhance the implementation of the framework must be assured. 

 Top management commitment, observation and control are essential to achieve 

excellent performance and high results. 

Based on the above perspectives, there are internal and external factors that influence 

the development of the SME LM framework. Internally, the paradigm builds on the 

number of dominant philosophical values, strategies and principles. Externally, the 

company’s characteristics, business environment, measurement standards and the 

expected outputs from the framework will enhance or limit its adoption. Figure 2.3 

explains these factors. 

It appears that a contingency theory can clarify more issues about the development of 

the SME LM framework (Sousa & Voss, 2001). The theory argues that the success of 

a management strategy typically depends on an organisation’s characteristics, 

therefore a set of strategies could be unique to an organisation (Shah & Ward, 2003). 

Thus, a successful LM framework for a particular small business must include 

interlinked critical factors that help the company to recognise its needs and enhance 
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its readiness to begin the lean journey in more secure and robust conditions. A 

contingency theory needs to investigate the characteristics of the particular context 

which make each situation unique and different from other situations (Netland, 2015). 

So, it might be that, in general, a list of critical factors could support LM 

implementation, but for a particular scenario some exceptions should be considered. 

 Netland (2015) derived 14 general factors for the literature related to LM that support 

successful implementation of the approach. However, when he examined the ideas of 

432 practitioners in different factories, he found that, although all factories generally 

shared similar factors, their factors differed based on their corporation, national 

culture, lean maturity stage and the size of the factory. Each factory tailored a number 

of these factors that ideally suited its situation and its stage of lean adoption.  

In summary, considering the previous definition of lean as a socio-technical approach 

(Shah & Ward, 2007), production-based strategy (Voss, 2005) and way of thinking 

(Womack & Jones, 1996), in addition to the specific characteristics and limitation of 

SMEs which work in different environments, help to understand challenges of lean 

deployment and specifications that enable success in lean transformation. The next 

section addresses the context on the KRI environment in detail.        

3.5 The Context of Kurdistan Region of Iraq (KRI) 

3.5.1 Kurdistan Region of Iraq (KRI) 

Kurdistan consists of an extensive plateau and mountainous area that extends over 

five Middle Eastern states: Turkey, Iraq, Iran, a small part of northern Syria and 

Armenia, but it does not have boundaries on any map (Chris, 2004). This research 

was conducted in the KRI, which is an autonomous, federally recognised region of 

Iraq with an area of 40,643 km2, and a population of about 5.76 million (estimated 

2017). The main language in the KRI is Kurdish; however, English is also minimally 

used.  

KRI is a parliamentary democracy with a regional assembly consisting of 111 

members who are elected every four years by free ballot (KRG, 2015). The Kurdistan 

http://www.encyclopedia.com/topic/Turkey_(Republic).aspx
http://www.encyclopedia.com/topic/Iraq.aspx
http://www.encyclopedia.com/topic/Iran.aspx
http://www.encyclopedia.com/topic/Syria.aspx
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Regional Government (KRG) has controlled and officially governed the region since 

the Gulf War ended in 1991. The main religion in KRI is Islam and it is considered as 

a tribal society to some extent. Kurds, Arabs, Armenians, Turks, Assyrians, Yazidis 

and Chaldeans populate the region. The capital of the region is Erbil. Slemani, Duhok 

and Halabja are other large governorates of the territory. Figure 3.5 shows the map of 

the KRI.  

 

Figure 3.4 KRI map (Source: Board of Investment-KRG) 

As a major economic power, KRI has the highest standards of living and the lowest 

poverty rates in Iraq. In 2012, there were over 1.1 million employed people. The 

unemployment rate was 7.9 percent, which was lower than Turkey (8.4 percent), Syria 

(14.9 percent) and the rest of Iraq (8.6 percent). 77.4 percent of the labour force 

comprised permanent full-time employees working 35 hours per week, whilst 42 

percent were informal workers (KRSO, 2012:48-9).  

The KRI is currently going through significant development in all economic sectors. 

From 2003 to 2011, the national income expanded considerably by 832 percent. GDP 

has also increased yearly at the growth rate of 110 percent (KRG-MOP, 2013). 

Although the KRI economy is dominated by oil, it can also be considered an attractive 

market that can offer great opportunities to agricultural, industrial and tourism 

businesses and attract foreign investments.  

Since 2003, the financial and economic growth of the KRI has attracted around 20,000 

workers from other parts of Iraq. Foreign Direct Investment (FDI) is increasing as, 
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between 2005 and 2013, the number of registered global companies from 17 countries 

reached 444: 136 from Turkey, 20 from the UK, 60 from other EU states and the rest 

from various other countries (KRG-MOTI, 2015). 

3.5.2 KRI’s Historical Background  

The regulation of doing business in Iraq dates back to the early nineteenth century 

and Iraq’s transition from Ottoman rule to British occupation at the end of World War 

I. During that time, Iraqi citizens relied on handicrafts for their domestic needs. They 

had self-sufficiency in most of their daily requirements, creating palm frond sleeping 

beds, wool tapestries, pottery jars and ceramic pots (Kubba, 2013).  

During the first half of the twentieth century, industrial projects expanded to depend 

on craftsmen and simple machinery. The previous foreign companies from the Iraqi 

monarchy era had improved, both fiscally and technically, while the national industries 

still suffered from slow growth and distortion as a result of poor financial ability and 

deviation from the central development plan, for the period 1927 to 1939. The 

industrial policy had restricted the growth of the private sector. 

Subsequently, the Development Board was established, according to law No. 23 of 

1950 and the Iraqi government’s share of oil revenues increased from $0.22 to $0.84 

per barrel. This caused further focus on agriculture, transportation, communication, 

food, beverage industries and other product manufacturing such as cement (Kubba, 

2013).   

The industrial oil sector in Iraq started at the beginning of the twentieth century with 

the discovery and refining of oil, but the establishment of other industrial companies 

was delayed until after the 1950s. Food processing, chemicals, soap, wool spinning 

and weaving, leather goods, cigarettes, paper, flour and sulphur extraction companies 

were created from 1950 to 1965 (Gale, 2007). 

In 1964, the Iraqi government nationalised private industries and law No. 166 of 1965 

linked them later to the Ministry of Industry. Consequently, the capital of Industrial 

Bank had increased and domestic industries’ protection expanded; however, foreign 
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trade, retail prices, interest rates, wages and rent were centralised under state control 

(Attenborough, 2013). This type of management has deeply affected management 

systems, human relations, employee management and customer relations in all Iraqi 

industrial organisations.    

In 1972, the Iraqi government nationalised the oil sector. As a result, the public 

industries comprehensively developed in two directions. The first was the expansion 

and modernisation of the existing companies. The second was the establishment of a 

number of future corporations in light of scientific studies prepared by the General 

Organisation of Industrial Design and Construction in Iraq. Heavy industrial complexes 

such as the petrochemical complex, the iron and steel mill, sulphur and phosphate 

extraction and processing, and fertiliser industries were developed during this decade 

(Sanford, 2003). 

Between 1980 and 2003, Iraq suffered a series of wars, conflicts, economic sanctions, 

international isolation and trade boycotts. The economy, following this period, was 

characterised by “inflation, partial demobilisation, unemployment, heavy debt burden, 

low oil revenue, currency depreciation, unresponsive private sector, stagnant output, 

declining living standards, general impoverishment and lack of funds for 

reconstruction” (Ozlu, 2005). 

After 2003, which marked the end of Saddam Hussein’s reign of Iraq, swift economic 

and reconstruction recovery took place in the KRI. Despite various challenges, the 

non-oil sector was also extremely developed. Table 3.13 compares development in 

the non-oil sector between the years 2006, 2010 and 2013. The table shows that the 

period 2006-2013 saw a boom in manufacturing activities in the KRI. The Ministry of 

Trade and Industries in the KRI estimated that the non-oil sector in the region received 

US $22 billion of investment in that period. Concurrently, foreign capital investment 

rose dramatically. Hundreds of large and small international companies from different 

sectors invested in the KRI. Oil, gas, construction and communications companies 

invested the most (Hansen et al., 2014).  
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 Table 3.13 Development of non-oil sector in KR (Source: KRG-MOTI, 2015) 

Indicator 2006 2010 2013 

Contribution to GDP 2.4% 6.6% 9.6% 

Industrial projects 233 235 339 

Number of manufacturing companies 1529 2224 3791 

Employed workforce 9233 17841 33550 

Free Cash Flow (FCF) (billion US $) 3.230 16.170 34.7 

Total investment (billion US $) 1.010 4.085 12.74 
 

3.5.3 SMEs Sector in the KRI (KRI-SMEs) 

To classify the enterprises in KRI, two indicators are applied; the number of employees 

and the share capital. The latter is dismissed because of inflation and the economic 

crisis during the past five decades. According to the labour size, KRI companies are 

classified into three types: small companies with 1-10 employees, medium companies 

with 11-50 employees, and large firms with more than 50 employees. In 2010, 

additional divisions were approved: 1-5 employees were considered as a micro 

company, 6-15 workers as a small business, and 16-50 workers as a medium-sized 

company (KRSO, 2012).    

Small organisations dominate the industrial sector of the KRI. According to the KRG-

MOP (2013), there are in total 11,809 companies in the KRI, 3,791 of which are 

manufacturing businesses. SMEs account for 96% of the manufacturing sector, which 

employs 80% of KRI’s industrial labour force and share 41% of the total capital 

investment of the industry sector (KRG-MOP, 2013). Table 3.14 illustrates the 

industrial sector distribution in the KRI. 

It is evident from Table 3.14 that large companies represent only 4 percent of KRI 

industries, but employ 20 percent of the sector labour force and form 59 percent of the 

overall investment. Small and medium companies account for 83.5 percent and 12.5 

percent, respectively. The SMEs sector provides 80 percent of industrial jobs, but 

share only 41 percent of the total investment in the sector. 
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Table 3.14 Manufacturing sector in the KRI (Source: KRG-MOP, 2013) 

Categories 
Companies Employees 

Capital 
investment 

Number % Number % (X 1000 $) % 

Large companies 157 4 6,711 20 7,519,240 59 

Medium companies 472 12.5 8,171 24.3 2,344,040 18.4 

Small companies 3162 83.5 18,668 55.7 2,878,160 22.6 

Total 3791 100 33,550 100 12,741,440 100 

 

The small number of medium-size companies show that the industrial sector of KRI, 

like the other developing countries, is suffering from the “missing-middle” phenomenon 

(Markus et al., 2013). The number of medium companies is always smaller than the 

number of small companies and also employs fewer workers. This represents the 

failure of the local government to support small enterprises effectively. It also means 

that small-sized companies cannot stand up against market competition. In general, 

most of the medium firms in the KRI originally established as medium-sized 

businesses and the growth of small-sized companies are slow.       

The number of permanent full-time workers in the individual company represents the 

maturity and employment level in that business. Traditionally, any increase in this 

indicator shows the range of improvement in an employee’s lifestyle and a decrease 

in unemployment rates in society. According to Table 3.13, the average employment 

size of small companies is 5.9 workers per company, while the figure for medium firms 

is 17.3.   

Although the KRG-MOP statistical surveys reveal the annual turnover and revenue of 

the companies, it cannot be taken as a formal indicator of the company’s classification 

due to economic inflation and high fluctuation of market prices. For example, in 2013, 

the estimated turnovers of large, medium and small enterprises were US $14.75 

million, US $1.3 million and US $0.1 million, respectively. However, these figures may 

fluctuate significantly (KRG-MOP, 2013).     

The geographical distribution of SMEs in the provinces of the KRI cannot be easily 

estimated since it is unequal, disparate, random and relatively irregular even in any 



Research Background and Literature Review                                                            Chapter Three 
  
 

 134  

particular area. It is not a result of a pre-planning or an adequate economic or social 

strategic vision (Al-Jabri, 2015). The key factors such as poverty levels, 

unemployment rate, resource availability and market size did not play an essential role 

in the geographical distribution of SMEs all over the KRI.  

According to White (2012), 50.6 percent of Iraqi SMEs (including KRI-SMEs) were 

family-owned businesses; individuals ran 84 percent, partners managed 12 percent, 

and family members supervised just 3 percent. The owners were, in general, young 

but uneducated; 56 percent of the owners were aged 36 years or more, 75.4 percent 

of them were low educated (had not completed secondary school), and less than 10 

percent had a college degree or higher.  

In family-owned businesses, family members, regardless of their experience and 

qualifications, mainly control key positions within the organisation, have elevated 

status and high salary. Even if they do not offer any real contribution to the company, 

they are driven by motivation, trust, and friendly relationships with their employees, 

and are flexible and hardworking to fulfil the needs and demands of their customers.    

3.5.4 Industrial Distribution of KRI-SMEs 

Industrial diversity usually starts in areas with a large population as a result of 

increased demand for a variety of goods and products, more so when the area is 

characterised by high average per capita income, or it occurs in response to the 

economic or social strategies to achieve specific goals. Industrial diversity supports 

self-efficiency, strong industrial activities, employment of more workers, development 

of managers and employees’ skills, and easy worker mobility in the case of crises in 

a particular company (Al-Jabri, 2015). 

KRI-SMEs are a very heterogeneous group. They are involved in 10 different industrial 

activities including construction, food and drinks, textile, metal processing, 

petrochemical, plastic, cellulose industries, machinery and tools, furniture and service 

companies (KRG-MOP, 2013). Table 3.15 presents the industrial activities context 

across KRI-SMEs.     
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According to Table 3.15, construction material industries and food and drinks 

companies comprise over two-thirds of the medium-sized firms. They stand at 57.6 

and 13.7 percent, respectively. They also hire the largest proportion of the 

manufacturing workforce; construction companies employ 52.8 percent of the workers 

and food and drink firms provide jobs for 14.6 percent of the sector’s labour. The 

highest employment share per enterprise is in textile companies with a mean of 32 

workers per company, followed by metal processing companies with 22 workers per 

company. The number decreases in machinery and tools companies with just 19 

employees per business.  

Table 3.15 also confirms that the industrial diversity of small businesses is slightly 

different compared to medium companies. Small metal processing firms represent 

31.7 percent of the sector (1,001 companies) and employ the second largest quantity 

(27.6 percent) of the industrial labour force, but share 18.6% of the capital investment.  

From previous sections, it can be observed that KRI-SMEs: 

 Consist of small businesses. Medium companies are few and growth of small 

businesses to medium size, in general, is slow. 

 Cover 10 main different industrial activities with the potential to grow if adequately 

supported. 

 Employ over 80 percent of the industrial labour force in the KRI and provide the 

market with a variety of domestic needs. 

 Encourage the domestic investment and result in national wealth and income 

circulation that supports the national economic reform and development. 

 Create significant opportunities for developing managers’ and workers’ skills and 

qualifications.
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               Table 3.15 Industrial distribution of KRI-SMEs  

                 (Source: KRG-MOP, 2013) 

No. Industrial activities 
No. Of companies No. Of employees 

Capital investment 

(X 1000 $ ) 

S % M % Total S % M % Total S % M % Total 

1 Construction 865 27 272 57.6 1137 
5,694 30.6 4,320 52.8 5,694 

111,31
3 

38.7 
131,32

1 
56 242,634 

2 Food and Drinks 205 6.5 65 13.7 270 1,639 8.7 1,181 14.6 1,639 28,811 10 34,947 14.9 63,758 

3 Textile 10 0.4 3 0.63 13 67 0.4 95 1.2 67 1,175 0.4 1,730 0.7 2,905 

4 Metal 1,001 31.7 27 5.7 1028 5,165 27.6 594 7.3 5,165 53,648 18.6 13,733 5.9 67,381 

5 Petrochemical 52 1.7 35 7.41 87 544 2.9 694 8.4 544 7,982 2.8 17,906 7.6 25,888 

6 Plastic 491 15.6 28 5.9 519 2,495 13.4 470 5.7 2,495 34,743 12.1 15,363 6.6 50,106 

7 Cellulose industries 80 2.6 24 5.1 104 454 2.4 428 5.2 454 5,013 1.7 11,978 5.1 16,991 

8 Machinery and tools 25 0.8 2 0.4 27 168 0.9 38 0.6 168 3,105 1.1 803 0.3 3,908 

9 Furniture 273 8.7 8 1.7 281 1,457 7.8 166 2 1,457 24,024 8.3 3,528 1.5 27,552 

10 Service companies 160 5 8 1.7 168 985 5.3 185 2.2 985 18,002 6.3 3,095 1.3 21,097 

 Total 3,162 100 472 100 3,634 
18,66

8 
100 8,171 100 26839 

287,81
6 

100 
234,40

4 
100 522,220 

               S: Small Company; M: Medium Company. 
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3.5.5 Difficulties Facing KRI-SMEs 

The KRI’s industrial sector is generally characterised by undeveloped infrastructure, 

outdated technologies, inadequate management style, weak industrial policies, low-

quality production, poor working conditions and lack of updated vocational training 

Kubba, 2013). Furthermore, employment traditions, decision-making sensation, work 

discipline, and short or long-term planning are commonly weak. 

Hansen et al. (2014) added that poor financial markets, the undeveloped banking 

system, and difficulties in obtaining land, high registration cost and poor IT services 

also obstruct SMEs’ improvement.  

Additionally, according to the KRG-MOP strategy for 2013-2017, the main challenges 

and threats facing the industrial sector in KRI are as follows: 

 "Poor competitiveness of local industrial products, compared with the imported goods, as 

consequences of market dumping with cheap and sub-quality products 

 Insufficient domestic and foreign investments in manufacturing industries 

 Failure of present laws to provide a proper legal framework to support the industrial sectors 

 Inadequate performance of standardisation and quality and poor system for quality control 

of imported and locally produced goods 

 The declined banking system in respect of supporting the industrial sector and providing 

finance, loans and credit facilities, commensurate with the development of this sector 

 Working for state-owned companies is a preferred route of employment for the majority of 

people in the KRI 

 Lack of awareness of the quality of goods and services offered by the local industrial sector 

 Limited training and skill development for the workers" (KRG-MOP, 2013). 

According to the World Bank report in 2016, the business environment in the KRI, 

which deeply affects SMEs’ improvement, is characterised by severe dependency in 

four areas: 

1-High dependency on the oil sector: Either directly or indirectly, KRI’s economy highly 

depends on the oil sector, which constitutes about 85 percent of the KRG’s fiscal 
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abilities. Oil reserves increase the income of KRI through the high inflow of foreign 

currency. This leads to higher levels of cheap imports, reducing the domestic KRI 

products’ competitively; this, in turn, negatively impacts the industrial sector generally 

and SMEs more specifically.  

2- An excessive role of the public sector: Working in the public sector is a preferred 

route of employment for the majority of people in the KRI. The government, therefore, 

is the main employer with a share of more than 50 percent of total employment, whilst 

26 percent belongs to the industrial and service sectors. Payments, pensions and 

social assistance comprise over half of the budget, and public expenditure is the main 

driver of economic growth.  

Working in the public sector is easier, more secure, the wages are better and the 

workload is lower than in the private sector. Benefits such as retirement contributions, 

leave compensation, paid sick leave and paid maternity leave for women are at least 

three times higher in the public sector than in the private sector (Investment in group, 

2014). 

Another reason people prefer the public sector is the low skills and experience of the 

workforce, which cannot fulfil the requirements of the private sector. Working in the 

public sector often depends on political affiliations and nepotism and favouritism, 

rather than scientific or practical efficiency. Thus, it is a source of corruption, non-

transparency and low productivity in the KRI. According to Ali (2011), KRI’s 

educational programmes support this situation as it is used to develop a national 

identity; however, it fails to create skilful and experienced workers.  

3- Dependency on import: There is a substantial gap between demand and the 

domestic production in the KRI. The gap is filled by imports which constitute about 90 

percent of the non-oil GDP. For instance, in 2012 alone, 9 billion tons of goods were 

imported from international and regional markets to the KRI, which accounted for 85 

percent of the total consumer goods (Hanson et al., 2014).  

 4- Weak banking and financial system: The KRI’s financial sector is poor. Financial 
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schemes to assist the private sector are rare and access to money is low, especially 

for SMEs. People strongly prefer cash in business transactions, and only 3 percent of 

companies depend on the banking sector for investment and working capital (World 

Bank, 2016). 

In conclusion, difficulties of KRI-SMEs can be placed into five categories: 

infrastructure, system, financial, development and product. Figure 3.5 illustrates the 

overall difficulties of KRI-SMEs. The figure shows that these problems are interlinked. 

Each problem results in another problem and, in the end, they affect the company’s 

ability to produce quality products and contribute to the market competition. The 

improvement initiative, therefore, has to consider these problems and provide holistic 

solutions that cover all these aspects. 

KRG, various stakeholders and owners of SMEs have to appreciate the development 

of SMEs recognising these threats and challenges, as well as support and provide 

needs that are constantly changing. This research believes that the required 

improvements and changes can be done through the effective implementation of lean 

strategies. 

To incorporate lean techniques into KRI-SMEs’ current system, firstly, raising 

awareness of SME stakeholders and managers towards lean importance can create 

a robust foundation. They have to trust in lean strategies and strategically plan before 

implementation. They also have to invest in lean and facilitate access of financial 

resources to SMEs, in order to support starting and sustaining lean programmes 

(Achnga et al., 2006).    

Sufficient financial support can renew outdated technologies, improve KRI’s industrial 

infrastructure, and aid SMEs with advanced production and quality control 

technologies that can boost their operational performance and reduce waste, defects 

and reworks in their production processes. Technology includes hardware, in terms of 

the physical resources and software, including know-how and skills (Abe et al., 2012). 
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Figure 3.5 KRI-SMEs problems (Source: the author) 

A hierarchical leadership style often dominates management systems in the KRI, 

wherein lines of authority and procedures around decision-making are known 

(Caldwell, 2011). If workers do not have clear instructions on which action to take, or 

not explicitly authorised to do something, they will not consider it inside their 

responsibilities. Activities such as suggestion, problem-solving and critical thinking are 

mainly neglected in such working conditions. 
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Training and education regarding lean methods are also critical. Leadership, 

communication and project management skills for managers, problem-solving, 

teamworking and time management skills for the employees are the key factors. This 

will not only support SMEs to understand lean requirements, but also renew their 

management style and develop suitable methods to implement lean techniques within 

their specific manufacturing conditions. Subsequently, the company’s effectiveness, 

profitability and competitiveness will also improve. 

However, lean transformation, as argued by Golicic and Medland (2011), is a long-

term process and needs practical and behavioural changes for the participants – both 

internal and external. The process needs deep changes in organisational culture and 

ways of thinking in doing business, but the results will be significant.  

3.5.6 LM and Quality Practices in the KRI 

Although the lean approach needs specific business conditions, organisational 

structure and supportive culture, Womack and Jones (1996) claimed universality of its 

application regardless of the size, country and culture of the organisation. Relevant 

literature reveals that effective adoption of LM is not an easy or straightforward task, 

especially in developing countries (Buyukozkan et al., 2015).  

LM adoption in developing countries is at a low level and detailed literature about 

complete LM implementation is rare (Eswaramoorthi et al., 2011). From 1996 to the 

first quarter of 2012, only 14 percent of studies about lean application were conducted 

in developing countries (Marodin & Saurin, 2013). However, that does not mean there 

is an absence of successful practices in those countries. 

Chaplin et al. (2016) presented a case study about LM in Pakistan and concluded that 

even partial implementation of LM could increase firms’ productivity, improve working 

conditions, reduce the rate of injuries and enhance profitability. Forrester et al. (2010) 

empirically examined 37 agricultural machinery enterprises in Brazil and claimed that 

LM adoption presents the potential of long-term advantage over competitors, 

especially in craft-based industries in developing countries. Furthermore, Nawanir et 

al. (2016) in Indonesia, Al-Zu’bi (2015) in Jordan, Nguyen (2015) in Vietnam, Herzogl 
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and Tonchia (2014) in Slovenia, Al. Najem (2013) in Kuwait, Lebanon and Syria, Agus 

and Hajinoor (2012) in Malaysia and Rahman et al. (2010) in Thailand confirmed LM 

applicability in developing economies at various degrees, and often put significant 

positive impacts on the business performance.  

Regarding the KRI context, lean thinking has been introduced in the last 10 years, 

which explains the relatively low number of studies published in this field. Table 3.16 

presents a sample of lean studies conducted in Iraq and KRI. 

Also shown in Table 3.16 is a sample of studies to expose the common practices and 

barriers of LM and TQM application in the KRI. The results displayed are based on 

data from large businesses and SMEs, different types of industrial activities and the 

examination of different aspects related to LM and TQM programmes. However, none 

of the authors studied lean frameworks within the SMEs. 

Notably, studies in Table 3.16 are dominated by manufacturing enterprises which 

partially implement lean methods. There are no significant differences between lean 

implementation in large companies and SMEs. Large companies implement lean more 

holistically and achieve more benefits. Moreover, the studies confirmed the high level 

of lean awareness within the company in terms of product design, inventory reduction, 

total productive maintenance and suppliers’ relationship (Sadiq & Dawood, 2015; 

Mohammad & Al-moeny, 2013; Al-dabbagh & Hassan, 2010). However, statistical 

quality performance, documentation and information management in KRI companies 

are poor. 

The studies in Table 3.16 also confirmed the significant positive impact of lean 

practices on operational performance (Al-dlemy & Al-kadim, 2016; Sadiq & Dawood, 

2015; Mahdy, 2015) and the positive impacts on business performance (Hama 

Kareem, 2017; Al-Jarjiry, 2014; Al-hasnawi & Shalash, 2013).   
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Table 3.16 Lean and quality practices in the Iraq and KRI 

Author Focus area Tools and techniques applied Barriers to implementation 

Hama Kareem et 

al., 2017 

Lean critical success factors 

and lean implementation level in 

an Iron and Steel factory 

 Autonomy and empowerment 

 Ethical training programme 

 Ethical instructions and commands 

 Management commitment 

 Resource allocation 

 Lack of top management participation 

 Lack of sufficient resources 

 Lack of management support 

 Unclear lean instructions 

Hama Kareem, 

2017 

Evaluation of 5S implementation 

in manufacturing companies in 

the KRI 

 5S  Lack of communication between 
managers and workers 

 lack of rewarding and motivation 

 Lack of training and education 

 Poor organisational culture 

Aletaiby et al., 

2017 

A conceptual framework to 

implement TQM in the oil 

industry sector in Iraq 

 Top management commitment 

 Customer focus 

 Continuous improvement 

 Process management 

 Training and developing 

 Quality culture 

 Employee empowerment  

  Communication 

 Poor production process design 

 Lack of external support 

 Poor performance measurement 

 Lack of quality culture 

 Lack of leadership skills 

 Poor knowledge management 

 Unclear strategies 

 Undeveloped human resources 

Husain and Majid, 

2017 

The impact of TQM 

implementation on product 

design in soft drinks companies 

in the KRI 

 Top management commitment 

 Customer focus 

 Continuous improvement 

 Lack of IT utilisation 

 Lack of awareness of quality requirements 

 Poor customer relationship management 

 Lack of continuous improvement 
programmes 

Al-dlemy and Al-

Kadim, 2016 

Relationship of LM-OP in an 

automotive factory in Iraq 

 5S 

  JIT 

  Kaizen 

  Kanban 

  VSM 

 Lack of lean knowledge 

 Lack of training 

 Change resistance 

 Poor financial resources 

 Lack of market research 

Sadiq and 

Dawood, 2015 

Partial implementation of lean 

techniques a soft drink company 

in the KRI 

 Customer involvement 

 Sales team working 

 Demand control 

 Cost management 

 Poor customer relationship 

 Lack of research 

 Lack of innovation 
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 Continuous improvement  Lack of commitment to company 
strategies 

 Poor continuous improvement drivers 

Saleh and Hasan, 

2015 

The impact of TQM 

implementation on 

organisational performance in 

the public sector in Iraq 

 Human resource management 

 Process management 

 Lack of training 

 Lack of commitment to quality policies 

 Lack of awareness of quality 

 Lack of statistical process control 

 Lack of employee skills 

Mahdy, 2015 Application of LM tools and 

techniques in soft drink 

company in the KRI 

 On-time delivery,  

 Waste reduction   

 Pull-flow system 

 Zero-defect product 

 Continuous improvement 

 Information management 

 Poor organisational culture 

 Lack of time 

 Lack of sufficient resources 

 Lack of employees empowerment 

 Lack of knowledge  sharing 

 Poor suppliers relationship 

 Lack of problem-solving skills 

Al-Jarjiry, 2014 Impact of lean implementation 

on SMEs competitiveness in 

food and drink companies in the 

KRI 

 TQM  

 TPM  

 Continuous improvement 

 Cellular manufacturing 

 SMED 

 Lack of understanding of lean principles 

 Lack of government support 

 Lack of statistical process control 

Mohammad and 

Al-moeny, 2013 

Application of lean accounting  

to reduce the unit cost in the 

electric industry company 

 Value Stream Mapping 

 Target cost 

 Performance measurement 

 Equipment effectiveness 

 On time delivery 

 Outdated machinery and equipment 

 Poor working station layout 

 Poor quality of raw material 

 Poor production planning 

Al-hasnawi and 

Shalash, 2013 

The relationship of LM-BP in a 

cement factory 

 5S 

 TMP 

  CI 

  VSM 

  Kanban 

   JIT 

 Lack of benchmarking 

 Lack of understanding of lean 

 Lack of team working 

 Lack of training and education programme 

 Poor ergonomic conditions 

 Lack of knowledge sharing 

Hama Kareem 

and Talib, 2012 

The impact of ethical factors on 

lean implementation in 

manufacturing companies 

 5S 

 TPM 

 Lack of instruction 

 Lack of employees empowerment 

 Lack of top management commitment 
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 Lack of understanding among employees 

Al-dabbagh and 

Hassan, 2010 

Evaluation of lean techniques 

implementation in the company 

of drugs industry and medical 

appliances  

 Supplier relationship management 

 Inventory reduction 

 Total productive maintenance  

 Total quality management,  

 Lack of statistical quality control 

 Lack of suppliers involvement 

 Lack of awareness of lean tools 

 Language barriers 
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Conversely, according to studies in Table 3.16, many barriers contributed to impeding 

lean application in the KRI. They are related to many functional areas such as 

leadership and management, customer relationship, human resource, and lean 

knowledge and information. As a result, the manufacturing process suffered from many 

limitations and shortcomings. 

In general, top managers in the KRI organisations, especially in SMEs, lack 

management and leadership skills; they are often short-oriented, cannot provide 

enough technical and problem-solving support for their workforce, and most are 

centralised in power and information (Aletaiby et al., 2017; Pirot, 2016; Mahdy, 2015). 

They mainly struggle to motivate and develop their workers to participate in lean 

initiatives effectively (Hama Kareem, 2017). 

The workforce is also unproductive, low-skilled, poor in lean knowledge and 

understanding, modestly experienced in implementing lean tools, and staff are not 

given appropriate training to perform their jobs correctly (Hama Kareem, 2017; Saleh 

& Hasan, 2015; Mahdy, 2015). They need to be empowered, involved in decision-

making processes and their voice needs to be heard.  

Manufacturing processes in the KRI companies are commonly low in productivity and 

performance; they lack standardisation, technical instruction, statistical documentation 

and research and development (Hama Kareem et al., 2017; Saleh & Hasan, 2015). 

Working stations are poorly designed and the possibility of waste, errors and health 

and safety risks is high. According to Mohammad and Al-moeny (2013), the products 

are often expensive, bad and cannot compete with similar imported goods. 

Market research in the KRI business environment is weak in terms of customer 

behaviour and potential market needs, and data about competitors’ information and 

innovation (Husain & Majid, 2017; Al-dlemy & Al-kadim, 2016). Online commerce, 

market trends and opportunities, benchmarking, monitoring marketing performance 

and the company’s position in the market are often ignored.      
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Despite the mentioned efforts in quality and lean management initiatives in Table 2.16, 

it is evident that just a few Iraqi and KRI firms applied internationally recognised quality 

certifications. At the end of 2016, only 92 Iraqi firms were ISO 9001 certified, while the 

number of neighbouring countries who were certified was much bigger: Jordan 339, 

Kuwait 344, Lebanon 631, and Saudi Arabia 3024. The total ISO 9001 certified 

companies between 2006 and 2016 amounted to only 311; for ISO 14001 for the same 

period, the number was only 62 enterprises (ISO, 2017).  

The above attempts of quality and lean initiatives could serve as a foundation for the 

effective lean transformation for the KRI-SMEs, as they can help to improve the internal 

processes and manage sustainable development. 

3.6 Chapter Summary 

This chapter examined several aspects related to LM to develop a framework that 

supports effective lean implementation in KRI-SMEs. To create a deep understanding 

about the requirements of lean performance, the chapter discussed the lean definition, 

lean tools and techniques, lean critical success factors, the relationship of lean with 

operational performance (LM-OP) and business performance (LM-BP). Subsequently, 

it reviewed the existing lean frameworks developed by several researchers and 

highlighted their shortcomings. It also studied the integration of lean approach with 

MBNQA, which will support designing the framework of this research. 

The second section of this chapter addressed the context of SMEs to provide a clear 

image of the lean application within SMEs. It covered essential issues such as 

characteristics of SMEs, their general problems and their specification according to 

large enterprises. Moreover, the applicability of lean method, enablers and inhibitors 

of lean within SMEs and requirements of a lean framework that suit SME conditions 

were also discussed. Finally, the SMEs sector, industrial distribution, lean practices 

and quality management in the KRI context were examined to explore the potential 

enablers that support the successful implementation of lean. 
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The literature reveals several dimensions and factors that can support effective 

implementation of lean and several aspects that motivate the application of lean within 

KRI-SMEs. These factors will shape the basis of the proposed lean framework of this 

research and organisations have to consider them to keep a successful lean journey. 

Based on the previous discussion in this chapter, the essential elements that can 

create an effective lean framework are lean leadership, strategic planning, customer 

relationship management, human resource development, manufacturing process 

management, knowledge management, continuous improvement and business 

performance indicators. There are critical success factors that support the 

establishment of lean cultures such as top management commitment, workforce 

empowerment and participation, deep understanding of lean concepts, training and 

education, and open communication to share lean knowledge and experience. 

Organisations need to keep these conditions to start and sustain effective lean 

programmes. 

Close consideration of the above factors will enable KRI-SMEs to implement lean 

successfully. Therefore, the next chapter develops a conceptual lean framework 

considering SMEs’ specifications based on factors discussed in this chapter.
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CHAPTER Four 

Development of Conceptual Lean-Excellence Business Management (LEBM)  

4.1 Introduction 

This chapter explains the development of the core values, drivers, processes and the 

outcomes of the framework. The framework is called Lean-Excellence Business 

Management (LEBM) and its components within lean literature have been justified. 

Finally, the chapter develops the hypothesis of the correlation between the framework 

criteria and the hypothesis related to the impact of demographic variables on lean 

practices within KRI-SMEs. Figure 4.1 presents the LEBM framework. 

4.2 Conceptual Lean-Excellence Business Management (LEBM) 

The conceptual LEBM framework is essentially inspired by the MBNQA model, and the 

integrated lean tools and techniques within the framework are supported by Al-Manei 

et al. (2018), Rathilall and Singh (2018), Beihai et al. (2016), Pearce and Pons (2012), 

Uddin (2011) and Rose et al. (2011). LEBM is a comprehensive framework that can 

improve the business performance of KRI-SMEs through the implementation of lean 

approaches. 

Notably, the conjoint fundamental principle between LM and MBNQA is a continuous 

improvement (CI) which has been strongly recommended by both approaches 

(Mahmud & Hilmi, 2014; Okay & Semiz, 2013; Al Amin, 2013; Singh et al., 2010; 

Hallgren & Olhager, 2009; Arumugam et al., 2008). Although it is considered as a 

strategic idea and a powerful technique for TQM initiatives, it is not covered in the 

MBNQA structure (Al-Shammari, 2013). Consequently, this research will incorporate 

CI into LEBM because it impacts both operational and business performance.  

This additional criterion will create a culture of constant improvement targeting the 

elimination of waste, simplifying production processes and enhancing the quality of the 
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entire enterprise (Knol et al., 2018; Zhou, 2016). It also enables the shop-floor workers 

to be involved in the incremental improvement of different areas in the organisation. 

LEBM consists of eight criteria and 40 sub-criteria. It is developed based on the 

literature reviewed about lean concept and definitions, lean CSF and barriers, existing 

lean framework, lean practices within Toyota, SME characteristics and lean experience 

in the KRI, as discussed in Chapter Two.  

The following sections will provide an explanation for the measurement of lean 

practices within the framework, which is based on eight key areas and will show how 

their elements are derived from the literature. 

Conceptual LEBM suggests that implementing LM is important for developing business 

performance in the KRI-SMEs. This means that the organisation has to create a clear 

vision and culture that commits to lean thinking and accepts lean principles as a 

tradition of working. That will facilitate the implementation of lean techniques through 

top management commitment, employee involvement, and customer participation and 

help them to understand how the lean method impacts their organisation (Aletaiby et 

al., 2017; Bortoloti et al., 2015, Hu et al., 2015).   

Through understanding requirements of lean implementation within LEBM, and 

assessing the current management situation, organisations can identify the gap, and 

determine and prioritise the lean techniques that fit their situation. That will direct 

managers and motivate employees to create strong teams to begin a lean journey.  
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Core values 
 

 
Visionary leadership               Customer orientation              Learning and development        Continuous improvement   

Challenges and flexibility        Respect for people 
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Results 
Business 

performance 
(BP) 

              BP1                             BP2                                    BP3                                   BP4                                     BP5 

Customer satisfaction    Profitability increases    Employee satisfaction     Competitiveness growth          Ergonomics improvement 

Figure 4.1 Conceptual LEBM framework 
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4.3 The Components of Conceptual LEBM 

LEBM consists of four parts: core values, drivers, process, and results.  

4.3.1 The core values 

These core values are silent rules, prerequisites and foundations for creating a lean 

culture within the organisation. They are principles, practices, underlying assumptions 

and standards of working attitudes that the workforce must believe in and share 

(Taherimashhadi & Ribas, 2018; Bortolotti et al., 2015). These values and concepts 

represent beliefs and behaviours found in high-performance lean organisations (NIST, 

2017). It can be argued that these values are the customised version of Toyota’s 

culture. However, organisations need to deeply understand how to customise and 

function these values to their specific situations.                              

Organisations always face challenges of establishing a culture, which is conducive to 

lean thinking. Traditional management styles in developing countries mostly do not 

promote such values as continuous improvement, team-working, employee 

empowerment and long-term orientation. Commitment to these values by both top 

managers and employees within the organisation is essential (AlManei et al., 2018; 

Kleszcz, 2018; Antosz & Stadnicka, 2017; Salonitis & Tsinopoulos, 2016; Netland, 

2016). Recognising the gap between current organisational culture and culture which 

promotes lean thinking, therefore, is crucial, especially by top management.  Lack of 

understanding and support of top management may lead to an array of other problems 

such as limited access to resources, communication breakdown, and centralised and 

lengthy decision-making processes. 

LEBM’s six dimensions of organisational culture are sufficient to create a robust 

foundation for effective lean practices within KRI-SMEs. They cover the internal supply 

chain of the companies such as lean leaders, human resource and customer 

requirements. Although these values are often invisible, they are the most powerful 

factors that influence the behaviours of people within the organisation.  
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The values can change the way of thinking and enable the company to create an 

environment that supports the employees to apply lean practices smoothly and 

effectively (Taherimashhadi & Ribas, 2018; Antosz & Stadnicka, 2017). The workers’ 

resistance toward the changes impacts the creation of that environment, especially 

when the values are not matched to their values. However, that does not mean that 

lean implementation is impossible; rather, it needs more time to adapt to lean 

traditions. Table 4.1 presents LEBM core values based on the evidence gathered from 

the literature review.
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Table 4.1 LEBM core values     

 

 1- Bortolotti et al., 2015, 2- Taylor et al., 2014, 3- Al-Manei et al., 2017, 4- Knol et al., 2018, 5- Netland 2016, 6- NIST, 2017, 7- Gifu et al., 2014, 8- Hu et al.,    

    2015,  9- Taherimashhadi and Ribas, 2018, 10- Mbeba, 2014, 11- Aletaiby et al., 2017, 12- Costa et al., 2018, 13- Rathilall and Singh, 2018, 14- Zhou, 2016.

Value Meaning Literature Sources 

Visionary leadership Understanding, belief in and commitment to long-term planning which guarantees 

the excellent performance of the business in the future. Visionary leaders should 

act as role models through ethical behaviour and contribution into planning, 

creating a supportive culture for tackling intelligent risks, communicating, training 

and motivating the workforce. 

1, 2, 3, 4, 5, 6, 8, 9, 12, 

14 

Customer orientation Strategies and policies that aid the establishment of customer-centred organisation 

where all efforts are subdued to realising objectives of understanding, attracting 

and retaining of most valuable customers. It demands monitoring changes in 

market requirements and factors that drive customer satisfaction. 

1, 4, 5, 6, 7, 8, 10, 11, 

13, 14 

Learning and development Education and training opportunities for the workforce to learn new skills and create 

an environment that enables them to reflect, share knowledge and self-direct their 

learning. 

1, 3, 4, 5, 6, 7, 8, 10, 12, 

13, 14  

Continuous improvement Inculcate a culture of incremental changes across the organisation to make new 

progress constantly. Emphasises need to find solutions to improve products which 

target customer needs and expectations. 

1, 3, 4, 5, 6, 7, 8, 9, 13, 

14 

Challenges and flexibility Agility in operations to adapt quickly to new or emerging economic, technological 

and societal trends. 

6, 9, 10, 11, 13, 14 

Respect for people Organisation’s value for employees’ way of thinking and performing, growth and 

commitment to their development and well-being. 

1, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 13, 14 
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4.3.2 The drivers of LEBM 

LEBM is driven by seven important dimensions that measure the lean practices within 

the organisation. It integrates soft and hard sides of lean and progresses beyond the 

existing frameworks to the supply chain level, not just as a waste reduction on the floor 

shop in the companies (Nawanir et al., 2016; Hu et al., 2015). LEBM is based on the 

comprehensive implementation of lean, focusing on lean leadership, customer 

relationship management, human resource development and the impact of lean on 

SMEs’ financial and non-financial performance.   

Such practices are new in the KRI, and no studies have been carried out to date to 

enhance SMEs business performance through the application of lean. LEBM, 

therefore, fills this gap and keeps the criteria and sub-criteria simple. Table 4.2 shows 

the drivers of LEBM.  

4.3.3 The Process of LEBM 

LEBM applied a set of 40 lean tools and techniques derived from the literature to 

measure lean practices within drivers throughout the organisation. Such 

measurements analyse and improve the production operations (Oliveira and 

Fernandes, 2017) and support correct applications. 

Incorrect application of lean tools is the primary reason behind the failure of lean 

initiatives in SMEs, which often is a result of misunderstanding of lean nature (Nordin 

et al., 2008). To achieve good results, technological and humanistic conditions in which 

the tools are applied is essential (Parthipan et al., 2015). Clear vision and strategies, 

accurate budget, workers’ training and sufficient maintenance rules could increase the 

impact of these processes (Anvari et al., 2011). 
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         Table 4.2 The drivers of LEBM  

No LEBM drivers Meaning Literature sources 

1 Lean leadership (LEL) 
Ability to create, motivate and lead the best LM performance 

throughout the factory. 

1,3, 4, 5,6, 7,9,10, 11, 12, 

14, 15, 16, 17, 18, 19 

2 Customer relationship (CR) 
Ideal relationship that helps the company to understand the needs 
of clients and evaluate their behaviour to ensure quick and efficient 
responses to required goods or services at a competitive price. 

1, 4, 5, 7, 8, 11,12,14,15, 

18. 19 

3 Strategic planning (SP) 
Vision intended to create a lean enterprise, decisions to allocate 

resources and control of manufacturing processes. 

1, 3, 4, 5,6,7,9, 10, 12, 

13,15,16,17, 19 

4 Continuous improvement  (CI) 
Systematic and incremental improvements in manufacturing 

processes through corporate involvement and responsibilities. 

1, 3, 4, 5, 6, 8, 9, 11, 12, 

14, 15, 16, 19  

5 Process management (PM) 

Simple and standardised production procedures which guarantee 

the easiest way to complete the production with the highest 

possible quality and lowest cost and wastes. 

1, 6,7, 8,11,12,14, 15, 18, 

19 

6 
Human resource development 

(HRD) 

Trust, respect, health and safety to enhance efficiency and 

productivity. 

1, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 17, 18, 

19 

7 Organisational learning (OL) 
Establish robust knowledge system to improve workforce 

awareness and provide information about the production system.  

1, 3, 4, 5, 6, 7, 9, 10, 11, 

12, 13, 14, 15, 16, 17, 19 

 

1: Zargun & Al-Ashab, 2014, 2: Nguyen, 2015, 3: Al-Manei et al., 2017, 4: Al-khoraif et al., 2018, 5:Knol et al., 2018, 6: Al-askari et al., 2012, 7: Sieckmann et al., 2018, 8: 

Herzogl & Tonchia, 2014, 9: Marodin & Sauriin, 2013, 10: Belhadi et al., 2018,  11:Sing & Singh, 2016, 12: Netland 2013, 13:Miina et al., 2013, 14: Rose et al., 2014. 15: 

Alhuraish et Al., 2014, 16: Jedynak, 2015, 17: Reigado and Bento, 2015, 18: Tiwari & Tiwari, 2018, 19: NIST, 2017, 20: Costa et al., 2018, 21: Aletaiby, 2017, 22: Abdallah 

& Al-Ali, 2016, 23: Deshkar et al., 2018. 
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1. Lean leadership (LL) 

The LEBM seeks to identify how organisations’ senior managers create and 

implement critical values, underline the importance of customer expectations, 

set short and long-term strategies, manage, encourage and reward the 

satisfactory performance of the workforce (Byrne & Norris, 2003).  

As lean has a continuous transmission nature which is based on people and 

process, effective leaders are essential for a successful journey. Leaders can 

inspire people to move beyond self-interest to what is best for the organisation. 

They can support and encourage employees to change their working 

behaviours in favour of the work environment (Taylor et al., 2014). Leaders 

play an integral role in the organisation, articulate directions, commitment, 

guidance and motivation to the workforce to perform the company’s mission. 

However, ineffective leaders could be one of the main barriers to lean 

implementation. Lack of understanding and knowledge of lean, lack of 

commitment to lean requirements, poor involvement into lean practices and 

lack of motivation by top management of the organisation not only bring failure 

to lean programmes, but also cause the company to lose confidence in lean 

effectiveness, and instead consider it as a waste of time, money and effort 

(Tiwari & Tiwari, 2018; Antosz & Stadnicka, 2017; Salonitis & Tsinopoulos, 

2016; Jadhav et al., 2015).        

Lean leaders play a critical role in LEBM; they affect other criteria of the 

framework directly or indirectly and guide the whole organisation through the 

transformation steps. Table 4.3 explains the role of lean leaders in LEBM. 
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     Table 4.3 Lean leadership practices in LEBM 

Lean 

leadership 

Practices Definition Literature sources 

LL1 Long-term 

thinking 

Leading lean operations to develop organisational obligations based on a 

long term plan (for example, 5 to 10 years). 

 2, 7, 8, 9, 13, 14, 19, 20, 21, 

25, 31, 34, 40, 46, 48 

LL2 Reward and 

motivation 

Dynamic forces that encourage workers to behave, and commit to the form, 

and direction of such performance that enable the company to achieve its 

objectives.  

 

2, 8, 12, 16, 17, 19, 20, 26, 

28, 29, 31, 32, 34, 35, 36, 

37, 46 

LL3 Full commitment Willingness of the top managers to give time and energy to manufacturing 

procedures and accept organisational policies as their responsibilities in 

order to provide the best performance and solve any potential operational 

problems.   

1, 5, 8, 12, 13, 16, 17, 18, 

20, 22, 24, 25, 28, 29, 31, 

33, 34, 35, 36, 37,  39, 43, 

45, 47 

LL4 Attending Gemba Personal observation at the workplace, when value is added and 

production problems are solved. 

2, 7, 8, 9, 11, 14, 15, 18, 19, 

21, 22, 25, 31, 33, 38, 46, 49 

LL5 Leading lean 

activities 

Leadership of lean activities and problem- simplification and solving to 

improve overall performance. 

1, 2, 11, 13, 21, 25, 27, 28, 

29, 31, 34, 38, 46 

    1-Abdallah & Al-Ali, 2016; 2- Alefari et al., 2017; 5- Aletaiby et al. 2017; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 9- AlManei et al., 2018; 11- Amrani et al., 2016; 12- Antosz & 

Stadnicka, 2017; 13-  Belhadi et al., 2016; 14- Belhadi et al., 2018; 15- Buyukozkan et al., 2015; 16- Chelangat, 2016; 17- Costa, et al., 2018; 18- Hama Kareem & Talib, 2012; 19- Hama 

Kareem et al., 2017; 20- Hartini & Ciptomulyono, 2015; 21- Iranmanesh et al., 2019; 22- Jedyank, 2015; 24- Kleszcz, 2018; 25- Knol et al.,  2018; 26- Mamat et al., 2015; 27- Mohammad & 

Al-Moeny, 2013; 28- Moradlou & Perera, 2017; 29- Mostafa et al., 2013; 31- Netland, 2016; 32- Nguyen, 2018; 33- Nidhin et al., 2014; 34- Pearce et al., 2018; 35- Radhika & Sukumar, 2017; 

36-  Rathilall & Singh, 2018; 37- Reigado & Bento, 2015; 38- Rose et al., 2014; 39- Roslin & Shahadat, 2014; 40- Sadiq & Dawood, 2015; 43- Singh & Singh, 2016; 45- Tiwari & Tiwari, 2018; 

46- Zargun & Al-Ashaab, 2014; 47- Zhou, 2016; 48- Hu et al.; 2015, 49- Sundareshan et al., 2015. 
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2. Customer relationship (CR) 

This criterion needs to examine how the organisation identifies customer 

needs, requirements, expectations and preferences. It also highlights the 

importance of customer engagement to achieve long-term success through 

relationship management. Additionally, it interprets the make-to-order 

strategy, scheduling production plans by customer orders (Crum & Palmaiter, 

2003).  

Many authors focus on customer relationship management as a key 

organisational factor that managers need to appreciate for effective 

implementation of lean (Alkhoraif et al., 2018; Knol et al., 2018; Chelangat, 

2017; Alhuraish et al., 2014; Rose et al., 2014; Nidhin et al., 2014; Zargun & 

Al-Ashaab, 2014). According to Womack and Jones (1996), identifying and 

creating values for customers is the first step to starting lean. However, Knol 

et al. (2018) argued that external factors such as cooperation with customers 

or supplier links are critical success factors to implementing lean, in 

manufacturing SMEs, assuming only internal processes of the company are 

functional. 

In conclusion, companies, as claimed by Rose et al. (2014), should obtain 

accurate information about customer needs and expectations to plan 

production. They also must be competitive compared to other suppliers. Table 

4.4 presents elements related to customer relationship management in LEBM. 
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     Table 4.4 Customer relationship management in LEBM 

Customer 

relationship 

Practice Definition Literature sources 

CR1 Customer data 

collection 
The company should be in close contact with the customer and 

understand their buying habits. 

1, 8, 14, 16, 20, 22, 25, 30, 31, 32, 

33, 37, 38, 41, 42, 45 

CR2 Wide product range 

at competitive prices 
The company has to tailor its products or services to meet customer 

specific needs at competitive prices. 

1, 5, 10, 11, 14, 24, 27, 30, 36, 40 

CR3 Quick feedback 

responsiveness 
The company should take feedback and complaints seriously and 

listen to suggestions.   

1, 11, 18, 19, 20, 21, 25, 26, 32, 

33, 37, 40, 44, 46, 47 

CR4 Customer 

involvement 
Customer input during product development processes, such as 

design, idea generation and customer service. 

1, 7, 9, 10, 14, 17, 18, 19, 20, 22, 

25, 29, 30, 31, 32, 37, 39, 40, 41, 

48  

CR5 Just in time delivery Just in time practice is productive to both the supplier and customer. 5, 8, 12, 20, 25, 27, 28, 33, 34, 35, 

37,  44, 46, 47, 48  

1- Abdallah & Al-Ali, 2016; 5- Aletaiby et al. 2017; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 9- AlManei et al., 2018; 10- Al-Zu’bi, 2015; 11-Amrani et al., 2016; 12- Antosz & Stadnicka, 

2017;14- Belhadi et al., 2018;16- Chelangat, 2016; 17- Costa, et al., 2018; 18- Hama Kareem and Talib, 2012; 19- Hama Kareem et al., 2017; 20- Hartini & Ciptomulyono, 2015;  21- Iranmanesh 

et al., 2019;  22- Jedyank, 2015;  24- Kleszcz, 2018; 25- Knol et al., 2018; 26- Mamat et al., 2015; 27- Mohammad & Al-Moeny, 2013; 28- Moradlou & Perera, 2017; 29- Mostafa et al., 2013; 

30- Nawanir  et al., 2016; 31- Netland. 2016; 32- Nguyen, 2018; 33- Nidhin et al., 2014; 34- Pearce et al., 2018; 35- Radhika & Sukumar, 2017; 36-  Rathilall & Singh, 2018; 37- Reigado & 

Bento, 2015; 38- Rose et al., 2014; 39- Roslin & Shahadat, 2014; 40- Sadiq & Dawood; 2015, 41- Saleh & Hasan, 2015; 42- Shah & Ward, 2007; 44- Spasojevic, et al., 2018; 45- Tiwari & 

Tiwari, 2018; 46- Zargun & Al-Ashaab, 2014; 47- Zhou, 2016; 48- Hu et al., 2015.  
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3. Strategic planning (SP) 

This criterion of LEBM aims to enhance productivity, establish a lean culture, sustain 

a competitive position and improve organisational performance. It explores how lean 

strategic objectives, action plans, completion schedules, process steps and key inputs 

are developed and communicated throughout the organisation (Porter & Tanner, 2011; 

Byrne & Norris, 2003).  

Other researchers believe that clear strategic thinking is important for SMEs to adopt 

lean methods effectively (Alkhoraif et al., 2018; Belhadi et al., 2018; Netland 2016; 

Reigado & Binto, 2015; Zargun & Al-Ashaab, 2014). Long-term vision enables SMEs 

to add value, not only for customers but for the society as a whole. The bottom-up 

approach of the lean start-up has to integrate with the top-down strategic management 

orientation through identification, prioritising and delegating responsibilities within clear 

action plans that determine the mission of that phase of lean transformation. However, 

Zargun and Al-Ashaab (2014) confirm that creating, implementing and evaluating 

organisational strategies are deeply influenced by the organisational culture. 

Businesses, therefore, need to review their culture before taking the initiative to adopt 

lean strategies. 

Strategic planning during LEBM includes the following five sub-criteria: clear 

strategies, identification of an essential element of lean, lean element prioritising, 

action plan development and responsibilities delegation. Table 4.5 explains the sub-

criteria of strategic planning within the LEBM framework.     
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     Table 4.5 Strategic planning practices in LEBM  

Strategic 

planning 

Practice Definition Literature sources 

SP1 Clear lean strategies Clear and understandable strategies and objectives that reduce 

wastes, errors and improve resource utilisation are essential   

1, 2, 7, 9, 19, 20, 23, 24, 31, 

33, 35, 37, 43, 46, 48 

SP2 Understanding of 

relevant lean 

elements 

Identification and determination of the most suitable lean enablers that 

must be implemented within the most functional areas. 

7, 11,16, 24, 27, 31, 32, 34, 

35, 45, 47 

SP3 Correct lean 

elements priorities 

The organisation needs to be able to put the lean element, tools and 

techniques in the right order to obtain the best results. 

7, 11, 13, 14, 16, 24, 28, 38, 

45 

SP4 Action plan 

development 

Development of detailed, correct, measurable and essential steps and 

responsibilities to implement lean projects effectively. 

2, 7, 11, 13, 16, 22, 24, 28, 

29, 33, 38 

SP5 Responsibilities 

delegation 
Empowerment of employees to carry out specific lean activities is 

motivating and productive. 

1, 2, 8, 13, 18, 21, 27, 45,   

1- Abdallah & Al-Ali, 2016; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 9- AlManei et al., 2018; 11- Amrani et al., 2016; 13-  Belhadi et al., 2016; 14- Belhadi et al., 2018;16- 

Chelangat, 2016;18- Hama Kareem and Talib, 2012; 19- Hama Kareem et al., 2017; 20- Hartini and Ciptomulyono, 2015; 21- Iranmanesh et al., 2019; 22- Jedyank, 2015; 23- Karim 

and Arif-Uz- Zaman, 2013; 24- Kleszcz, 2018; 27- Mohammad & Al-Moeny, 2013; 28- Moradlou & Perera, 2017; 29- Mostafa et al., 2013; 31- Netland. 2016; 32- Nguyen, 2018; 33- 

Nidhin et al., 2014; 34- Pearce et al., 2018; 35- Radhika & Sukumar, 2017; 37- Reigado & Bento, 2015; 38- Rose et al., 2014; 43- Singh & Singh, 2016; 45- Tiwari & Tiwari, 2018; 46- 

Zargun & Al-Ashaab, 2014; 47- Zhou, 2016; 48- Hu et al., 2015. 
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4. Continuous improvement (CI)   

The core aim of LEBM is to cultivate excellent performance, which enhances the 

Continuous Improvement of production values and overall organisational performance. 

CI philosophy is achieved through incremental improvement in the organisation (Malik 

& Ye Zhuang, 2006). It is a company-wide process of adopting regular, extensive and 

gradual innovation through team-working techniques to enhance performance at every 

level of the organisation.  

CI is one of the core values of MBNQA (NIST, 2017) and also one of the pillars of the 

TPS system (Liker, 2004). In LEBM, therefore, it is a criterion that generates 

improvement in other elements of the framework by the elimination of waste and 

making it an essential component of the organisational culture. CI involves all members 

of the enterprise to create small improvements without the necessity of making a huge 

capital investment. Previous researchers often described CI as one of the critical 

success factors for effective implementation of lean within SMEs (AlManei et al., 2018; 

Belhadi et al., 2018; Rathilall & Sing, 2018; Moradlou & Perera, 2017; Zhou, 2016). 

Organisations have applied techniques of CI to sustain high-quality manufacturing 

processes such as reward schemes, training within industry, balanced scorecard, 

Deming cycle, 5 Whys, Kaizen events, six sigma and TQM. However, it was discovered 

that some of these techniques may be difficult to follow because organisations could 

find it hard to change the traditional mind-set of their workforce to adapt to these new 

methodologies (Hami et al., 2017; Yahya et al., 2016). Table 4.6 illustrates the 

components of CI in LEBM.  
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Table 4.6 Continuous improvement practices in LEBM 

Continuous 

improvement 

Practice Definition Literature sources 

CI1 PDCA cycle 

application 

Deming cycle is a quality initiative toll box advising for Plan, Do, 

Check, and Act techniques to sustain continuous improvement of 

process and products.  

4, 5, 9, 11, 14, 22, 23, 26, 27, 36, 

39, 49 

CI2 Root cause 

analysis adoption 

A systematic approach to identify and analyse the root cause of 

work problems or events with a view of managing or preventing. 

1, 7, 12,15, 16, 17, 18, 19, 34, 

37, 40, 42, 48 

CI3 Improvement 

suggestion 

system 

Policy to give workers a voice and a role in making decisions, 

determining operating procedures and developing working 

conditions.  

2, 8,10, 14, 15, 21, 24, 28, 33, 

36,44, 47 

CI4 Value Stream 

Mapping 

A creative flow chart that illustrates, analyses and improves the flow 

of process steps and information to deliver to the end-customer. 

1, 4, 7, 9, 12,13, 14, 15, 17, 20, 

21, 27, 29, 32, 36, 37,48, 49 

CI5 Total employees 

responsibility 

Create a sense of ownership and trust that encourages employees 

to improve quality  

4, 6, 7, 9, 10, 18, 21, 23, 25, 28, 

34, 36, 38, 40, 45 

1- Abdallah & Al-Ali, 2016; 4- Al-Dlemy & Al-kadim, 2016; 5- Aletaiby et al. 2017; 6- Al-Jirjari, 2015; 7- Alkhoraif et al., 2018; 9- AlManei et al., 2018; 10- Al-Zu’bi, 2015; 11- Amrani et 

al., 2016; 12- Antosz & Stadnicka, 2017; 13-  Belhadi et al., 2016; 14- Belhadi et al., 2018; 15- Buyukozkan et al., 2015; 16- Chelangat, 2016; 17- Costa, et al., 2018; 18- Hama 

Kareem & Talib, 2012; 19- Hama Kareem et al., 2017;  21- Iranmanesh et al., 2019; 22- Jedyank, 2015;  23- Karim & Arif-Uz- Zaman, 2013;  24- Kleszcz, 2018; 25- Knol et al.,  2018; 

26- Mamat et al., 2015; 27- Mohammad & Al-Moeny, 2013; 28- Moradlou & Perera, 2017; 29- Mostafa et al., 2013; 32- Nguyen, 2018; 33- Nidhin et al., 2014; 34- Pearce et al., 2018; 

36-  Rathilall & Singh, 2018; 37- Reigado & Bento, 2015; 38- Rose et al., 2014; 39- Roslin & Shahadat, 2014; 40- Sadiq & Dawood, 2015; 42- Shah & Ward, 2007; 44- Spasojevic, et 

al., 2018; 45- Tiwari & Tiwari, 2018; 47- Zhou, 2016; 48- Hu et al., 2015; 49- Sundareshan et al., 2015. 
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5. Process management (PM) 

This criterion examines how the organisation designs, manages and improves the 

working system and processes to deliver customer values and sustain organisational 

achievements. It also assesses the maturity and effectiveness of the manufacturing 

processes in the company (Porter & Tanner, 2011; Byrne & Norris, 2003). 

Lean is often described as an operational practice to eliminate waste and remove non-

value-added activities from every process in the organisation. A substantial number of 

previous studies have concentrated on tools and techniques that create a smooth and 

high-quality process that produces finished products which satisfy customer demands 

with no defects (Alkhoraif et al., 2018; Rathilall & Sing, 2018; Radhika & Sukumar, 

2017; Zhou, 2016; Sudareshan et al., 2015). 

Process management enables companies to continuously modify and optimise 

operations both strategically and tactically. A clean and organised workplace, divided 

into small stations which are supported by advanced manufacturing technologies and 

are regularly controlled, improves business activities and results (Alkhoraif et al., 2018; 

Rathilall & Singh, 2018) .  

LEBM proposes five dimensions of process management practices, namely cellular 

manufacturing, clean production lines, total productive maintenance, automation and 

statistical process control, to measure lean activities within KRI-SMEs that reduce 

waste, errors and defects from manufacturing processes. Table 4.7 presents process 

management practices within LEBM. 
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     Table 4.7 Process management practices in LEBM 

Process 

management 

Practice Definition Literature sources 

PM1 Cell layout 

arrangement 

The arrangement of equipment and work stations into 

manufacturing cells that produce families of parts to facilitate small 

lot, continuous flow production. The cell has complete responsibility 

and a degree of operational autonomy to produce that part. 

1, 7, 10, 11, 13, 15, 20, 21, 22, 

23, 30, 32, 36, 37, 42, 43, 47, 

48, 49  

PM2 Clean and 

organised 

production lines 

Organising the workspace and production equipment to ensure that 

the company’s shop floors are safe, clean, and well organised, 

making it easier for people to do their job without wasting time or 

risking injury.  

4, 7, 9, 10,11, 12, 13, 14, 15, 

17, 19, 20, 22, 23, 32, 36, 37, 

44, 47, 48, 49 

PM3 Total preventive 

maintenance  

Preventive maintenance based on total quality principles aiming to 

improve machinery and equipment effectiveness 

1, 4, 7, 8, 10, 12, 13, 14, 15, 17, 

19, 20, 21, 22, 23, 24, 27, 29, 

30, 47, 49 

PM4 Automation and 

equipment 

effectiveness 

Creation of technology and applications that operate automatically, 

instead of by human effort, to monitor and control the production 

and delivery of various goods and services in order to boost 

reliability and efficiency. 

7, 8, 11, 14, 16, 17, 21, 24, 27, 

28, 30, 43  

PM5 Statistical process 

control 

Implementing and recording a comprehensive control of quality 

within organisational operations which measures and avoids risks, 

product defects, process wastes, and work problems.   

1, 4, 13, 14, 17, 31, 33, 36, 39, 

41, 42, 47, 48, 49 

1- Abdallah & Al-Ali, 2016; 4- Al-Dlemy & Al-kadim, 2016; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 9- AlManei et al., 2018; 10- Al-Zu’bi, 2015; 11- Amrani et al., 2016; 12- Antosz 
& Stadnicka, 2017; 13-  Belhadi et al., 2016; 14- Belhadi et al., 2018; 15- Buyukozkan et al., 2015; 16- Chelangat, 2016; 17- Costa, et al., 2018; 19- Hama Kareem et al., 2017; 20- Hartini 
& Ciptomulyono, 2015;  21- Iranmanesh et al., 2019;  22- Jedyank, 2015;  23- Karim & Arif-Uz- Zaman, 2013; 24- Kleszcz, 2018; 27- Mohammad & Al-Moeny, 2013; 28- Moradlou & 
Perera, 2017; 29- Mostafa et al., 2013; 30- Nawanir  et al., 2016; 31- Netland. 2016; 32- Nguyen, 2018; 33- Nidhin et al., 2014; 36-  Rathilall & Singh, 2018; 37- Reigado & Bento, 2015; 
39- Roslin & Shahadat, 2014; 41- Saleh & Hasan, 2015; 42- Shah & Ward, 2007; 43- Singh & Singh, 2016; 44- Spasojevic, et al., 2018; 47- Zhou, 2016; 48- Hu et al., 2015; 49- Sundareshan 
et al., 2015. 
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6. Human Resource Development (HRD)  

This category investigates the level of motivation and support that the organisation 

provides to its employees to develop their potential. It also evaluates conditions that 

create a positive environment to support employees’ personal growth, such as training, 

education, reward schemes and quick feedback for their requirements (Porter & 

Tanner, 2011). 

The human-related or social-oriented practices of lean mostly cited in the literature as 

the main component of lean initiatives, commonly recommended that lean is also an 

employee issue. Workforce inability to respond and adapt to changes needed by lean 

practices is widely highlighted as the number one barrier of lean implementation 

(Belhadi et al., 2018). Lean transition requires a real shift in knowledge and behaviour 

and the entire workforce should be involved with in holistic application (Iranmanesh et 

al., 2019; Tiwari & Tiwari, 2018; AlManei et al., 2017; Alefari et al., 2017; Netland, 

2016).     

LEBM believes that empowered employees with proper training can effectively 

participate in multi-function activities within the organisation. Human Resource 

Development in LEBM increases the employees’ emotional attachment towards 

involvement in lean activities and reduces their resistance to operational changes that 

happen within the lean journey. Table 4.8 explains Human Resource Development 

practices within LEBM. 
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Table 4.8 Human resource development practices in LEBM 

Human resource 

development 
Practice Definition Literature sources 

HRD1 Role design Definition and understanding of appropriate role and responsibilities 

for workers within the manufacturing processes  

7, 8, 18, 21, 27, 35, 36, 41, 42, 45 

HRD2 Cross-

functional 

training  

Providing training and education sessions related to lean 

understanding and implementation in all the organisation’s functional 

areas to enable employees to improve performance and make the 

desired changes. 

2, 7, 8, 9, 11, 12, 15, 16, 17, 18, 19, 21, 

22, 24, 26, 29, 31, 32, 34, 35, 38, 41, 43, 

45, 47, 49 

HRD3 Total 

employees 

involvement 

Creating a work environment or organisational practices in which 

employees have a say on actions and decisions that affect their 

jobs.  

2, 7, 8, 9, 11, 12, 14, 15, 16, 17, 18, 19, 

20, 21, 24, 26, 27, 28, 31, 32, 33, 34, 38, 

39, 40, 42, 43, 45, 48, 49 

HRD4 Workforce 

empowerment 

Giving workers a certain degree of autonomy and authority for 

decision-making to undertake and manage their own jobs in the 

organisation. It allows decisions to be made at the lower levels of the 

organisation where employees have a complete view of issues and 

problems facing the company. 

2, 5, 8, 9, 14, 17, 18, 19, 21, 22, 26, 27, 

35, 36, 38, 39, 40, 42, 47, 48, 49 

HRD5 Team-working  Production procedures that involve  groups who work together to 

achieve a common aim or to complete a task in the most effective 

and efficient way 

1, 2, 7, 8, 9,13, 14, 16, 17, 21, 23, 24, 

25, 27, 28, 29, 31, 34, 36, 47, 39, 40, 41, 

42, 45, 46, 48, 49 

1- Abdallah & Al-Ali, 2016; 2- Alefari et al., 2017; 5- Aletaiby et al., 2017; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 9- AlManei et al., 2018; 11- Amrani et al., 2016; 12- Antosz & 

Stadnicka, 2017; 13-  Belhadi et al., 2016; 14- Belhadi et al., 2018; 15- Buyukozkan et al., 2015; 16- Chelangat, 2016; 17- Costa, et al., 2018; 18- Hama Kareem & Talib, 2012; 19- Hama 

Kareem et al., 2017; 20- Hartini & Ciptomulyono, 2015;  21- Iranmanesh et al., 2019;  22- Jedyank, 2015;  23- Karim & Arif-Uz- Zaman, 2013; 24- Kleszcz, 2018; 25- Knol et al.,  2018; 

26- Mamat et al., 2015; 27- Mohammad & Al-Moeny, 2013; 28- Moradlou & Perera, 2017; 29- Mostafa et al., 2013; 31- Netland. 2016; 32- Nguyen, 2018; 33- Nidhin et al., 2014; 34- 

Pearce et al., 2018; 35- Radhika & Sukumar, 2017; 36-  Rathilall & Singh, 2018; 38- Rose et al., 2014; 39- Roslin & Shahadat, 2014; 40- Sadiq & Dawood, 2015; 41- Saleh & Hasan, 

2015; 42- Shah & Ward, 2007; 43- Singh & Singh, 2016; 45- Tiwari & Tiwari, 2018; 46- Zargun & Al-Ashaab, 2014; 47- Zhou, 2016; 48- Hu et al., 2015; 49- Sundareshan et al., 2015. 
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7. Organisational learning (OL)  

This category of LEBM observes how an organisation captures, selects, analyses, 

and maintains business knowledge from various sources to enhance lean culture 

and improve business performance. Thus, this element focuses on issues such as 

creation, acquisition, sharing, application and sustaining of lean knowledge to cover 

dimensions of organisational learning within the company (Porter & Tanner, 2011; 

Byrne & Norris, 2003). The role of this criterion is to address the significance, 

accuracy, reliability, integrity, availability of information for strategic planning, 

decision-making and workforce development.    

The literature shows that lean thinking and organisational learning facilitate each 

other’s implementation and jointly create the organisational memory that generates 

lean culture and sustains the practices in the long run ( Alkhoraif et al., 2018; Knol 

et al., 2018; Abdallah & Al-Ali, 2016; Hu et al., 2015). Through the implementation 

of lean solutions, individuals and teams watch, learn, make changes, experiment, 

then accumulate knowledge, experience and working skills which enable them to 

create an environment within which the organisation gains substantial competitive 

advantages (Pearce et al., 2018; Rathilall & Sing, 2018).     

Through the practices of Organisational Learning, LEBM intends to increase the 

organisation’s ability to capture its expertise, think critically, communicate ideas and 

concepts and update lean knowledge. Table 4.9 examines organisational learning 

activities within LEBM framework. 
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Table 4.9 Organisational learning practices in LEBM 

Organisational 

learning 

Practice Definition Literature sources 

OL1 Knowledge 

acquisition 

Process of acquiring valid and actionable information from various 

external sources such as documents, experts, suppliers, competitors, 

or from internal sources such as employees, working problems, and 

production processes. 

1, 8, 13, 18, 19, 24, 25, 28, 29, 35, 

36, 48 

OL2 Knowledge 

documentation 

 

Process of structuring, analysing and documenting the captured 

information as database for performance improvement.  

1, 7, 18, 25, 29, 34,  

OL3 Knowledge 

sharing and 

communication 

Maintaining open and constant communication between top 

managers and the workers in order to share lean knowledge and 

experience for problem-solving.  

1, 7, 8, 9, 13,19, 21, 23, 24, 25, 

26, 28, 29, 31, 32, 34, 35, 39, 41, 

45, 46, 49 

 OL4 Knowledge 

application 

The extent to which the organisation uses or retains experience, 

technology, managerial practices and human resources to manage, 

transform and improve existing knowledge.  

1, 7, 8, 25, 27, 29, 34, 36 

OL5 Resource 

allocation 

The ability of the organisation to allocate required capital, time and 

effort to create, document and retain its available knowledge in order 

to make organisational development better.   

7, 9,16,18,19, 22, 27, 29, 32, 34, 

36, 37, 43, 45, 46 

1- Abdallah & Al-Ali, 2016; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 9- AlManei et al., 2018;13-  Belhadi et al., 2016; 16- Chelangat, 2016; 18- Hama Kareem & Talib, 2012; 

19- Hama Kareem et al., 2017; 21- Iranmanesh et al., 2019;  22- Jedyank, 2015;  23- Karim & Arif-Uz- Zaman, 2013; 24- Kleszcz, 2018; 25- Knol et al.,  2018; 26- Mamat et al., 2015; 

27- Mohammad & Al-Moeny, 2013; 28- Moradlou & Perera, 2017; 29- Mostafa et al., 2013; 31- Netland. 2016; 32- Nguyen, 2018;  34- Pearce et al., 2018; 35- Radhika & Sukumar, 

2017; 36-  Rathilall & Singh, 2018; 37- Reigado & Bento, 2015; 39- Roslin & Shahadat, 2014; 41- Saleh & Hasan, 2015;  43- Singh & Singh, 2016; 45- Tiwari & Tiwari, 2018; 46- 

Zargun & Al-Ashaab, 2014; 48- Hu et al., 2015; 49- Sundareshan et al., 2015. 
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4.3.4 Business performance (BP) 

The last criterion of LEBM is to measure and benchmark the business performance 

of the organisation to that of competitors with a similar product through assessing 

the overall quality or improved outcomes (Porter & Tanner, 2011). This category 

covers indicators initially emphasised by the framework that guarantee enterprise 

profitability, competitiveness and customer retention and engagement.  

Effective lean programmes which were studied by Spasojevic et al. (2018), Iteng et 

al. (2017), Nawanir et al. (2016), and Buyukozkan et al. (2015) provide evidence to 

support comprehensive lean implementation significantly and positively impact 

business performance. However, in some cases, the market conditions, the 

company size and the level of lean implementation also impact the LM-BP 

relationship (Losonci & Demeter, 2013; Fullerton & Wempe, 2009; Bhasin, 2008). 

Business Performance covers all outputs of the organisation which represent the 

whole organisation, not just the operational level. BP manifests through key 

performance indicators, and it goes beyond financial indicators to include customer 

and employee’s satisfaction, competitive growth and ergonomic development. Table 

4.10 presents the most frequently selected measures of BP derived from the 

literature and proposed for the development of LEBM. 
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Table 4.10 Business performance measurement in LBM 

1- Abdallah & Al-Ali, 2016; 2- Alefari et al., 2017; 3- Al-dabbagh & Hassan, 2010; 5- Aletaiby et al., 2017; 6- Al-Jirjari, 2015; 7- Alkhoraif et al., 2018; 8- Al-Manei et al., 2017; 10- Al-Zu’bi, 
2015; 12- Antosz & Stadnicka, 2017; 13-  Belhadi et al., 2016; 14- Belhadi et al., 2018; 15- Buyukozkan et al., 2015; 16- Chelangat, 2016; 17- Costa, et al., 2018; 18- Hama Kareem & Talib, 
2012; 19- Hama Kareem et al., 2017; 20- Hartini & Ciptomulyono, 2015;  21- Iranmanesh et al., 2019;  22- Jedyank, 2015; 24- Kleszcz, 2018;  27- Mohammad & Al-Moeny, 2013; 28- Moradlou 
& Perera, 2017; 29- Mostafa et al., 2013; 30- Nawanir  et al., 2016; 31- Netland. 2016; 36-  Rathilall & Singh, 2018;  39- Roslin & Shahadat, 2014; 40- Sadiq & Dawood, 2015; 41- Saleh & 
Hasan, 2015; 44- Spasojevic, et al., 2018; 45- Tiwari & Tiwari, 2018; 46- Zargun & Al-Ashaab, 2014; 47- Zhou, 2016; 49- Sundareshan et al., 2015. 

No. Indicator Meaning Literature sources 

1 BP1: Customer satisfaction (CUS) The level to which the products of the company satisfy 

or exceed the client’s expectation.  

1, 5, 8, 15, 16, 17, 18, 21, 24, 29, 30, 

40, 41, 44, 47 

2 BP2: Profitability increases (PRI) The condition in which the business is earning a profit or 

financial gain. 

1, 3, 7, 8, 12, 13, 14, 15, 16, 17, 18, 

20, 21, 22, 27, 28, 30, 39, 40, 45, 47, 

49 

3 BP3: Employee satisfaction (EMS) The situation in which employees are happy, contented 

and satisfying their desires and needs with their job and 

position. 

2, 4, 5, 6, 12, 27, 36, 41, 45  

4 BP4: Competitiveness growth (COG) The ability to provide products that meet the quality 

standards of the markets at competitive prices with 

adequate returns on the resources employed.  

3, 6, 7, 8, 10, 12, 13, 14, 15, 16, 17, 

18, 19, 24, 30, 31, 41, 44, 47 

5 BP5: Ergonomics  improvement (ERI) The process of removing risk factors that hamper high 

performance and productivity. 

1, 2, 5, 10, 12, 15, 16, 17, 21, 27, 28, 

31, 39, 41, 46, 49 

http://www.businessdictionary.com/definition/ability.html
http://www.businessdictionary.com/definition/offer.html
http://www.businessdictionary.com/definition/quality.html
http://www.businessdictionary.com/definition/competitive.html
http://www.businessdictionary.com/definition/adequate.html
http://www.businessdictionary.com/definition/returns.html
http://www.businessdictionary.com/definition/employed.html
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4.4 The Characteristics of Lean-Excellence Business Management (LEBM) 

LEBM is simple, easy to understand, well-structured and its criteria are strongly 

interlinked. It can be easily modified to give sustainable results in a short time. This 

model is characterised by the following advantages that make it unique and powerful 

for manufacturing SMEs in KRI and also other relevant developing countries: 

 It is an incremental improvement framework that follows KAIZEN philosophy, which 

states that big results come from many small changes accumulated over time 

(Kazien Institute, 2017).  

 The framework will enhance the internal communication in both vertical and 

horizontal directions by which the knowledge will distribute across departments of 

the organisation. Moreover, it will enhance effective staff relations, securing and 

enhancing their contribution to the business (Wilkinson et al., 2007).  

 The framework applies the fact-based approach in management and decision-

making, which is one of the critical core values of MBNQA (MBNQA, 2017b). 

Cultivating fact-based thinking to SMEs leads to better understanding and control of 

the external and internal environment, which enhances competitive capabilities and 

assures long-term survival. 

 The framework is easy to understand and follow. It consists of eight logical and 

connected steps that gradually guide the enterprise to overall improvements. The 

framework is generic, long-term oriented and adaptable to various conditions 

considering the resource, time and limitations of SMEs.  

4.5 Benefits of LEBM to SMEs in the Kurdistan Region of Iraq 

LEBM can be considered as a lean transformative initiative as it: 

 Covers the whole chain of LM, top management, workers, and customers.  

  Guides KRI-SMEs to understand the requirements of LM practices and also 

http://uk.kaizen.com/consulting/process-improvement-lean-project.html
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enables them to enhance LM implementation. 

 Helps the organisation to decide which LM component is missing and which 

component to emphasise. 

 Can work as a self-assessment technique to measure lean readiness or lean 

maturity degree. 

 Considers the complete involvement of the workforce. However, it appears to follow 

the top-down approach (starting with lean leadership). 

 Provides a comprehensive strategic roadmap for culture change by covering all 

managerial areas. 

4.6 Development of the Hypotheses 

4.6.1 LEBM Variables 

Through LEBM, this research seeks to explore the relationship between lean drivers 

and business performance within KRI-SMEs. Figure 4.2 illustrates the structure of 

LEBM representing the relationship between lean drivers and firm performance. Lean 

drivers comprise seven indicators (with five sub-elements for each) which represent 

the independent variables of the study. Business performance is the dependent 

variable, which is represented by five further sub-variables. LEBM claimed that a higher 

level of business performance theoretically depends on the degree of lean practices. 

The empirical survey will prove the nature of the existing link between independent and 

dependent variables. It will also determine which independent variable makes the 

biggest impact.  
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Figure 4.2 LEBM diagram 

Previous studies about lean practices tend to suggest  a significant positive impact of 

lean implementation on business performance in different organisations from different 

countries (Shah et al., 2017; Nawanir et al., 2016; Mahmud & Hilmi, 2014; Okay & 

Semiz, 2013; Rahman et al., 2010; Forrester et al., 2010; Fullerton & Wempe, 2009). 

This is because lean adoption is totally alien regarding non-value added activates 

within the production processes. The hypotheses, therefore, can be articulated as 

follows: 

H0 Lean practices have no relationship with business performance. 

H1 Lean practices have a significant impact on business performance. 

Based on the measurements of BP in the LEBM framework, H1 can be presented, as 

shown in Table 4.11, in five sub-hypothesis. Each sub-hypothesis tests one dimension 

of business performance relation to the overall lean practices within the framework. 
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Table 4.11 LM-BP relationship hypotheses 

    LM-BP  LM-BP hypothesis Supported literature 

H1a    LM-CUS Lean practices have a 

significant impact on customer 

satisfaction 

Costa et al., 2018; Spasojevic et 

al., 2018; Nawanir et al., 2016; 

Rahman et al., 2010 

H1b     LM-PRI Lean practices have a 

significant impact on 

profitability increase 

Iranmanesh et al., 2019; Costa 

et al., 2018; Spasojevic et al., 

2018; Nawanir et al., 2016;  

Wong et al., 2009 

H1c   LM-EMS Lean practices have a 

significant impact on 

employees satisfaction 

Costa et al., 2018; Spasojevic et 

al., 2018, Bhasin, 2008 

H1d     LM-COG Lean practices have a 

significant impact on 

competitiveness growth 

Costa et al., 2018 

Demeter et al., 2009  

Abdallah and Matsui, 2009 

H1e     LM-ERI Lean practices have a 

significant impact on ergonomic 

improvement 

Iranmanesh et al., 2019; Oliveira 

et al., 2018; Costa et al., 2018; 

Sourin & Ferrera, 2009 

  

The hypotheses of lean drivers can be articulated as below: 

H2: Lean leadership has a positive relationship with business performance. 

According to BP components in LEBM framework, dimensions of H2 can be presented 

as follows:  

LL-CUS H2a Lean leadership have a significant impact on 
customer satisfaction 

LL-PRI H2b Lean leadership have a significant impact on 
profitability increase 

LL-EMS H2c Lean leadership have a significant impact on 
employee satisfaction 

LL-COG H2d Lean leadership have a significant impact on 
competitiveness growth 

LL-ERI H2e Lean leadership have a significant impact on 
ergonomic improvement 

H3: Customer relationship has a positive correlation with business performance. 

According to BP components, H3 can be presented as follows: 

CR-CUS H3a Customer relationship has a significant 
impact on customer satisfaction 
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CR-PRI H3b Customer relationship has a significant 
impact on profitability increase 

CR-EMS H3c Customer relationship has a significant 
impact on employee satisfaction 

CR-COG H3d Customer relationship has a significant 
impact on competitiveness growth 

CR-ERI H3e Customer relationship has a significant 

impact on ergonomic improvement 

H4: Strategic planning has a positive relationship with business performance.  

According to BP components, H4 can be presented as follows: 

SP-CUS H4a Strategic planning has a significant impact on 
customer satisfaction 

SP-PRI H4b Strategic planning has a significant impact on 
profitability increase 

SP-EMS H4c Strategic planning has a significant impact on 
employee satisfaction 

SP-COG H4d Strategic planning has a significant impact on 
competitiveness growth 

SP-ERI H4e Strategic planning has a significant impact on 
ergonomic improvement 

H5: Continuous Improvement has a positive relationship with business performance. 

According to BP components, H5 can be presented as follows: 

CI-CUS H5a Continuous improvement has a significant impact 
on customer satisfaction 

CI-PRI H5b Continuous improvement has a significant impact 
on profitability increase 

CI-EMS H5c Continuous improvement has a significant impact 
on employee satisfaction 

CI-COG H5d Continuous improvement has a significant impact 
on competitiveness growth 

CI-ERI H5e Continuous improvement have a significant 
impact on ergonomic improvement 

H6: Process management has a positive correlation with business performance. 

According to BP components, H6 can be presented as follows: 

PM-CUS H6a Process management has a significant impact on 
customer satisfaction 

PM-PRI H6b Process management has a significant impact on 
profitability increase 
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PM-EMS H6c Process management has a significant impact on 
employee satisfaction 

PM-COG H6d Process management has a significant impact on 
competitiveness growth 

PM-ERI H6e Process management has a significant impact on 
ergonomic improvement 

H7: Human resource development has a positive correlation with business 

performance. 

 According to BP components, H7 can be presented as follows: 

HRD-CUS H7a Human resource development has a significant 
impact on customer satisfaction 

HRD-PRI H7b Human resource development has a significant 
impact on profitability increase 

HDR-EMS H7c Human resource development has a significant 
impact on employee satisfaction 

HRD-COG H7d Human resource development has a significant 
impact on competitiveness growth 

HRD-ERI H7e Human resource development has a significant 
impact on ergonomic improvement 

H8: Organisational learning has a positive relationship with business performance. 

According to BP components, H8 can be presented as follows: 

OL-CUS H8a Organisational learning have a significant impact on 
customer satisfaction 

OL-PRI H8b Organisational learning have a significant impact on 
profitability increase 

OL-EMS H8c Organisational learning have a significant impact on 
employee satisfaction 

OL-COG H8d Organisational learning have a significant impact on 
competitiveness growth 

OL-ERI H8e Organisational learning have a significant impact on 
ergonomic improvement 

4.6.2 Demographic Variables 

The research also needs to investigate the impact of demographic variables on the 

criteria of the LEBM. Three demographic variables were considered further: the age of 

the company, the size of the company, and the company ownership. Thus, hypotheses 

can be developed as follows: 
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1- The Age of the Company 

One possible argument is that the firm age affects the introduction of new methods of 

manufacturing. The firm’s age could reflect the amount of resources available for 

innovation, or it could represent the accumulation of experience and knowledge. 

Conversely, many issues support the negative relationship such as resistance to 

change due to organisational culture and attitudes of older workers which are difficult 

to change. It is, therefore, worth examining the relationship between age and lean 

practices in the KRI-SMEs. The hypotheses can be presented as follows: 

H9 The company’s age has a positive impact on lean practices. 

According to LM practice components, H9 can be presented as follows: 

H9a The company’s age has a positive impact on lean leadership. 

H9b The company’s age has a positive impact on customer relationship. 

H9c The company’s age has a positive impact on lean strategic planning. 

H9d The company’s age has a positive impact on continuous improvement. 

H9e The company’s age has a positive impact on process management. 

H9f The company’s age has a positive impact on human resource 
development. 

H9g The company’s age has a positive impact on organisational learning. 

2- The Size of the Company 

Although the applicability and benefits of lean practices for SMEs have been previously 

discussed and recognised (Maso et al., 2015, Nguyen, 2015; Matt & Rauch, 2013), it 

is also generally accepted that issues related to the size of the company such as lower 

availability of resources and limited knowledge and experience have an impact on the 

level of lean implementation (Ottar et al., 2011; Rose et al., 2011; Shah & Ward, 2007). 

The literature tends to show that there is a correlation between company size and lean 

implementation. Thus, the hypotheses in this regards can be presented as below:  

H10 assumes that the company’s size has a positive impact on lean practices. 

According to LEBM components, H10 can be presented as follows: 

H10a The company’s size has a positive impact on lean leadership. 
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H10b The company’s size has a positive impact on customer relationship. 

H10c The company’s size has a positive impact on lean strategic planning. 

H10d The company’s size has a positive impact on continuous improvement. 

H10e The company’s size has a positive impact on process management. 

H10f The company’s size has a positive impact on human resource development. 

H10g  The company’s size has a positive impact on organisational learning. 

3- The ownership of the company 

As the ownership represents the control and direct power within SMEs, the literature 

shows that organisational ownership impacts the lean implementation (Chen & Tan, 

2013). International and joint venture companies always have a higher level of lean 

practices. It assumed that KRI-SMEs are not different. The hypotheses of 

organisational ownership can be proposed as follows:  

H11 assumes that the company’s ownership affects lean practices. 

According to LM components, H20 can be presented as follows: 

H11a The company’s ownership affects lean leadership. 

H11b The company’s ownership affects customer relationships. 

H11c The company’s ownership affects lean strategic planning. 

H11d The company’s ownership affects continuous improvement. 

H11e The company’s ownership affects process management. 

H11f The company’s ownership affects human resource development. 

H11g The company’s ownership affects organisational learning. 

4.7 Chapter summary 

This chapter discussed the development of LEBM, starting with an overall description. 

This is followed by the characteristics of LEBM in the context of SMEs. Then, the 

benefits of the framework were presented. Subsequently, a description of LEBM, 

including core values, drivers, process and business performance, was provided. 

Finally, the chapter explained the development of the hypotheses which explore the 

relationship between different variables of the framework. The next chapter will discuss 

the results obtained by each phase of the study.
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CHAPTER FIVE 

Results and Findings 

5.1 Introduction 

This chapter analyses and discusses the responses obtained from the KRI-SMEs. 

Three techniques were used to collect data: a self-administered questionnaire, 

multiple case studies (including nine semi-structured interviews), and interviews with 

participants (comprising academics, production managers, and company owners). 

Data were collected from different sources, including academics from KRI 

universities, production managers and line workers involved directly in lean activities 

in their companies. The diversity in the sources of information helped to gain rich, 

reliable and valid results. Further, different techniques were also applied to analyse 

the data, such as Statistical Package for the Social Sciences (SPSS) software and 

manual content analysis.     

The three techniques that were used to collect data made it possible to answer the 

research questions and confirm the reliability and validity of the framework in order 

to improve the business performance of KRI-SMEs.   

5.2 Quantitative Results 

This section presents the results of the self-administered questionnaire distributed 

to 207 manufacturing SMEs in the KRI between July and October 2016. 

Respondents to the survey were owner-managers, directors and production 

managers involved in lean practices in their companies. 

This section consists mainly of three parts. Firstly, descriptive analyses that 

statistically provide a systematic presentation of the sample and highlight potential 

trends of the organisational performance. Secondly, reliability test, validity 

assessments and principal factor analysis were conducted to promote the credibility 

of the data. Finally, an inferential analysis was employed to conclude correlations 

between variables of the data.  
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5.2.1 Descriptive Analysis 

This part consists of three sections, comprising statistical analysis of questionnaire 

outcomes. Section two shows the mean and frequency of responses relating to 

awareness of lean tools, while section three presents the mean and frequency of 

responses about lean practices.  

5.2.1.1 Companies Background 

The demographic data for the companies were obtained from five questions 

including industrial activities, age of the company, the number of full-time 

employees, ownership and the quality management system applied by the 

companies. Table 5.1 summarises the demographic data about the companies. 

Table 5.1 Companies profile 

Variables Frequency % Variables Frequency % 

Industrial Activity Size of the company 

Food and Drinks 19 9.2 1-4 20 9.7 

Textile 8 3.9 5-15 110 53.1 

Plastic 31 15.0 16-50 77 37.2 

Wood industries 8 3.9 Total 207 100 

Construction materials 66 31.9 Ownership of the company 

Printing 1 .5 Private 186 89.9 

Petrochemical 1 .5 Partnership 13 6.3 

Metal processing 55 26.6 Part of other company 8 3.9 

Machinery 7 3.4 Total 207 100 

No – metallic 4 1.9 Quality management system 

Petroleum products 7 3.4 None 19 9.2 

Total 207 100 HACCP 6 2.9 

Age of the company ISO 9000 8 3.9 

Less than 5 years 63 30.4 COC by COSQC 59 28.5 

From 5 to 10 years 100 48.3 SGS 4 1.9 

More than 10 years 44 21.3 COC by KSQCA 111 53.6 

 207 100 Total 207 100 

 

1. Industrial Activities 

The results showed that the study essentially covered four industry types: 

construction materials, metals processing, plastic, and food and drink. They 

encompassed more than four-fifths (82.7%) of the factories in the proportion of 
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31.9%, 26.6%, 15% and 9.2% respectively. Only one company in each was involved 

in printing and petrochemicals.  

KRI is currently undergoing reconstruction processes. Construction of roads and 

bridge projects and complementary industries attract much public interest across 

the country. Thus, it is reasonable if the construction sector comprises the biggest 

proportion compared to other industries.  

2. Age of the company 

In this study, the age of the enterprise was classified into three categories starting 

with new businesses younger than five years, then five to 10 years old, and 

companies over 10 years old. The results revealed that nearly half (48.3%) of the 

factories belonged to the second category. The share of new businesses was 

30.4%, and old firms accounted for just 21.3%.  

The majority of the companies (78.7%) were established after 2003, and 21.3% 

belonged to the period of the Iraqi government. Collected data, therefore, was 

obtained from the companies that employed new technology and up-to-date 

management styles. The assumption is that their responses would be deemed 

reliable for this research. 

3. Company Size 

Based on the KRG classification of SMEs, this research depended on the number 

of permanent workers to classify the SMEs for the survey. The results illustrated that 

the majority (53.1 %) of the factories were small, employing between five and 15 

workers. The minority (9.7 %) were micro-companies with fewer than five 

employees. Medium-sized factories which employed more than 16 workers 

accounted for the remaining 37.2%.  
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4. Factory’s Ownership 

A company’s ownership influences the improvements of SMEs. The findings 

showed that 68% of the companies were owned by a single person or a single 

family, 6.3% belonged to partnerships, and 26% were part of bigger groups.  

According to literature (Ataalah et al., 2016; Agus and Iteng, 2013), ownership 

influences the structure, leadership styles, decision-making process and business 

performance of SMEs. The distribution of the sample is reasonable to test the impact 

that this variable has on LM practices.  

5. Type of Quality Management System Applied By the Company 

To illustrate the maturity of the production processes within the associated SMEs, 

the survey enquired about the Quality Management System (QMS). The results 

showed that 9% of the firms had no QMS, 54% followed Certificates of Conformity 

(COC), as approved by the Kurdistan Standardisation Quality Control Administration 

(KSQCA), and 28% adopted COC required by the Central Organisation for 

Standardisation and Quality Control (COSQC). It was noticeable that just eight 

companies implemented ISO 9000.  

Although all technical tests and conformity assessments applied by both COSQC 

and KSQCA are derived from international systems such as ISO 17025, ISO 3166 

and TS 16949, the performance of ISO 9000 was still new in the KRI. Despite this, 

the majority of tests for COSQC and KSQCA were provided by national laboratories 

separate from the companies that produced the items.   

5.2.1.2 Respondents’ Demographic 

This section presents the demography of the respondents, highlighting managerial 

status, years of experience and qualifications. Table 5.2 summarises general 

information about the respondents. 

 



Results and Findings                                                                                                     Chapter Five  
 
 
 
 
 

185 
 

                       Table 5.2 The respondents’ background 

Variables Frequency % 

Managerial status 

Owner - Manager 76 36.7 

Director 44 21.3 

Production manager 87 42 

Years of experience 

Less than 5 years 81 39.1 

From 5 to 10 Years 101 48.8 

More than 10 years 25 12.1 

Qualification 

Primary school certificate 25 12.1 

High school certificate  45 21.7 

Diploma 56 27.1 

University degree 70 33.8 

Post-graduate qualification 11 5.3 

Total 207 100.0 

1. Managerial Status 

The survey investigated the managerial status of the participants to ensure that the 

appropriate person answered the questions. The analysis showed that all 

respondents were qualified and experienced enough to complete the survey.  

In general, the respondents occupied two different levels: managers 

(owner/manager, 36.7% and directors who play the role of the manager, 21.3%) 

representing 58%, while production managers accounted for 42% of the responses. 

They can accurately evaluate the business performance and also direct the current 

or future improvement initiatives of the companies.  

2. Respondent’s Years of Experience  

The length of service in the manufacturing sector was another indicator examined 

by the survey. It determined the level of experience that each participant had in 

regards to their role and responsibilities. The findings showed that nearly half of 

respondents (48.8%) had between five to 10 years of experience, and 39.1% of 

respondents were relatively new, with less than five years of service.  

The proportion of respondents who had more than 10 years of experience is three 

times smaller than new workers and four times smaller than those who had between 

5-10 years of experience.  



Results and Findings                                                                                                     Chapter Five  
 
 
 
 
 

186 
 

Moreover, the proportion of companies aged 10 years and older was much larger 

than the proportion of workers who had more than 10 years of experience: 21.3% 

and 12.1% respectively. In contrast, the proportion of new staff (39.1%) was bigger 

than the proportion of new businesses (30.4%). This comparison illustrates that the 

ability of SMEs to retain highly experienced workers is weak.  

3. Respondents’ Qualifications 

The survey asked the respondents to specify their qualifications based on five 

categories, from primary school to post-graduate qualifications. 33.8% of 

participants had a university degree, 27.1% had a diploma, 21.7% held secondary 

school certificates and 12.1% had a primary school certification. The proportion of 

post-graduate qualifications was only 5.3%.  

5.2.2 Familiarity with Lean Manufacturing Tools  

The familiarity of the respondents with LM tools was evaluated to confirm that the 

group had a basic understanding of the LM approach. Table 5.3 presents the mean 

and standard deviation of responses related to their familiarity with lean tools.  

          

Table5.3 Ranking familiarity to lean tool and techniques: mean and standard deviation  

Lean tools and techniques Mean Std. Deviation 

Agile Manufacturing 1.84 1.30 

Just-In-Time Manufacturing 2.61 1.36 

Cycle time 2.58 1.33 

Mass customisation 2.48 1.30 

Quality function deployment 1.38 1.30 

Time to market 2.66 1.34 

Product quality 2.98 1.35 

Supplier quality assurance 2.74 1.35 

Design assurance 2.65 1.36 

Total productive maintenance 3.28 1.31 

PDCA methodology 2.64 1.39 

5S 2.94 1.34 

Kaizen 2.63 1.33 

SMART goals 3.15 1.34 

Average mean 2.61  

The average of mean of the familiarity to 14 lean tools in this section was 2.61, which 

means that most of the responses fell into the poor knowledge category. Table 5.3 
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shows that total productive maintenance, SMART goals, and product quality were 

the most popular lean tools and techniques among KRI-SMEs, while Quality 

Function Deployment (QFD) and Agile Manufacturing were the least popular 

methods.  

Table 5.4 presents the results obtained from KRI-SMEs about each lean tool and 

technique. The findings confirm that 36% of the respondents had good knowledge, 

and 21% had poor knowledge of the tools. Only 13% were very familiar with LM 

techniques, while 20% of the respondents had no idea at all about what these tools 

were all about. The overall results suggested that 57% of the participants classified 

themselves as beginners in LM techniques. 

Table 5.4 Descriptive statistics for familiarity with LM tools and techniques in KRI-SMEs 

Lean tools 

Level of knowledge 

 

No idea 
Poor 

knowledge  
Fair 

knowledge 
Good 

knowledge 
Excellent 

knowledge 

Freq % Freq % Freq % Freq % Freq % 

Agile Manufacturing 46 22.2 43 20.8 80 38.6 20 9.7 18 8.7 

Just-In-Time Manufacturing 46 22.2 51 24.6 70 33.8 17 8.2 23 11.1 

Cycle time 37 17.9 45 21.7 84 40.6 16 7.7 25 12.1 

Mass customisation 38 18.4 54 26.1 85 41.1 14 6.8 16 7.7 

Quality function deployment 63 30.4 60 29.0 65 31.4 10 4.8 9 4.3 

Time to market 35 16.9 40 19.3 84 40.6 19 9.2 29 14.0 

Product quality 25 12.1 33 15.9 75 36.2 32 15.5 42 20.3 

Supplier quality assurance 47 22.7 37 17.9 82 39.6 13 6.3 28 13.5 

Design assurance 49 23.7 46 22.2 77 37.2 13 6.3 22 10.6 

Total productive maintenance 20 9.7 22 10.6 68 32.9 46 22.2 51 24.6 

PDCA methodology 53 25.6 45 21.7 68 32.9 18 8.7 23 11.1 

5S 44 21.3 41 19.8 80 38.6 16 7.7 26 12.6 

Kaizen  40 19.3 50 24.2 78 37.7 16 7.7 23 11.1 

SMART goals  24 11.6 37 17.9 60 29.0 37 17.9 49 23.7 

  20  21  36  10  13 

Although 80% of the participants had heard about or applied one or more LM tools, 

77% of them were dissatisfied with their understanding. Improvement initiatives, 
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therefore, could create great opportunities to update participants’ knowledge to the 

level that sustains lean adoption. Overall, 23% had a good enough understanding 

that could support LM projects to be successfully implemented.  

In order to start the improvement journey through lean projects, KRI-SMEs had to 

briefly explain to their workforce how lean tools and techniques could optimise their 

manufacturing processes and eliminate non-value-added activities. If a set of tools 

captured their interest to solve production problems or minimise a specific waste, 

they could explore them further and educate and train their members on how to 

apply them correctly.   

5.2.3 Lean Manufacturing Practices  

Section C of the questionnaire covered elements of the LEBM framework and 

applied the Likert rating scale to evaluate lean practices within KRI-SMEs, as: 1 for 

very weak, 2 for weak, 3 for average, 4 for strong and 5 for very strong 

implementation.  

1. Lean Leadership (LL)    

Table 5.5 shows the mean and standard deviation of variables that describe lean 

leadership practices in KRI-SMEs. The overall mean is 3.65 out of 5, which means 

that lean leadership practices within KRI-SMEs were average. Attending the 

workplace (LL4), and rewarding employees for high performance (LL2) were the two 

most frequent practices by the managers, while their personal involvement in lean 

activities (LL5) was the least-followed practice.   

Table 5.5 Lean leadership: mean and standard deviation for each item       

Lean leadership LL1 LL2 LL3 LL4 LL5 
Overall 
mean 

Mean 3.96 4.05 3.13 4.06 3.06 3.65 

Std. Deviation 0.80 0.79 0.94 0.83 1.03  
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Table 5.6 shows the descriptive statistics for lean leadership practices in the KRI-

SMEs. The results of LL1 showed that 83.6% of the managers did not think 

strategically when they applied lean practices, while 16.4% were considered to have 

long-term strategies to help their firms adopt lean initiatives.  

For LL2, the responses showed that 92.7% of the SME managers followed reward 

and motivation principles to encourage the high performance of their workforce 

(71% strong and 21.7% very strong, respectively). This sub-criterion is important, 

and KRI-SMEs have to sustain these practices to achieve the potential benefits of 

lean programmes. 

Table 5.6 Descriptive statistics for lean leadership practices in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

LL1: Long-term thinking 5 2.4 14 6.8 154 74.4 0 0 34 16.4 

LL2: Reward and motivation 6 2.9 7 3.4 2 1 147 71 45 21.7 

LL3: Full commitment 6 2.9 53 25.6 66 31.9 73 35.3 9 4.3 

LL4: Attending Gemba 6 2.9 9 4.3 2 1 140 67.6 50 24.2 

LL5: Leading lean activities 8 3.9 67 32.4 49 23.7 71 34.3 12 5.8 

Full commitment of top management is considered as the most common factor that 

supports effective lean implementation (Alkhoraif et al., 2018). According to the 

responses of LL3, although 71.5% of managers’ practices showed commitment, 

28.5% of the participants believed that their managers did not commit to lean 

principles and did not invest in successful lean adoption. For effective improvement 

of SMEs performance, top managers have to commit to lean initiatives. 

One of the good practices within lean leadership in KRI-SMEs was that the 

managers spent most of their time with their employees at the workplace. Nearly 

92% of the responses considered that their managers were always visible to direct 

employees for excellent performance. As a result of attending Gemba, 

approximately two-thirds of the respondents believed that top managers could lead 

lean activities correctly (LL5; 23.7% at an average level, 34.3% at a strong level, 
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and 5.8% at very strong levels). However, about 36% of SMEs leaders do not get 

involved in lean activities personally. In summary, it can be concluded that lean 

leadership practices within KRI-SMEs, according to LEBM specification, were at an 

average level, but they still need further education and training to lead lean projects 

more sufficiently.  

2. Customer Relationship (CR)  

The lean approach requires companies to operate based on make to order and to 

understand precisely what their customers want. To achieve this, LM organisations 

must build a healthy relationship with their customers through the adoption of new 

methods. However, it is not easy for SMEs to manage a strong relationship with 

their customers due to lack of resources, experience and time.  

Table 5.7 presents the mean and standard deviation of five practices related to 

customer relationship management in KRI-SMEs. The overall mean indicates that 

CR practices are located in the "weak" end of the scale. According to the responses, 

customer involvement in the production processes are the most common practices, 

while collecting information about customers is the least common technique within 

the companies. 

  Table5.7 Customer relationship: mean and standard deviation for each item   

Customer relationship CR1 CR2 CR3 CR4 CR5 Overall mean 

Mean 2.43 2.49 2.69 3.00 2.99 2.72 

Std. Deviation 1.06 1.03 1.18 1.22 1.24  

Table 5.8 explains the statistical description of practices related to customer 

relationship. Based on the results, although there are good levels of positive 

practices associated with customer relationship (CR4: 29.5% is strong; 12.1% is 

very strong; CR5: 27.5% for strong; 13% for very strong), most responses are 

located within the "weak" range of the scale. This means that KRI-SMEs cannot 

currently manage a healthy relationship with their customers. This result is in line 

with the opinion of those researchers who believe that lean practices in SMEs are 
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mostly limited to the internal process, and it is difficult for them to extend lean 

activities to the whole supply chain (Hu et al., 2015; Ottar et al., 2011; Shah & Ward, 

2007).    

Table 5.8 Descriptive statistics for customer relationship practices in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

CR1: Customer data 
collection 

33 15.9 102 49.3 27 13 39 18.8 6 2.9 

CR2: Wide product range 
at competitive prices 

26 12.6 106 51.2 28 13.5 42 20.3 5 2.4 

CR3: Quick feedback 
responsiveness 

29 14 81 39.1 38 18.4 43 20.8 16 7.7 

CR4: Customer 
involvement 

18 8.7 75 36.2 28 13.5 61 29.5 25 12.1 

CR5: Just-in-time delivery 19 9.2 75 36.2 29 14 57 27.5 27 13 

According to Table 5.8, the responses to CR1 show that about two-thirds of SMEs 

cannot manage to collect the required data about their customers and might not 

know their needs; while 21.7% of SMEs have a good awareness of their customers 

and can identify what their customers are willing to pay for. However, the responses 

to CR3 indicate that 39% of SMEs cannot respond to their customer feedback 

quickly. 

Similarly, the results of CR2 show that 63.8% of the KRI-SMEs cannot provide a 

wide range of products, and they are struggling to maintain low prices of their goods. 

At the same time, 22.7% of SMEs show a strong ability to offer various items at 

competitive prices. 

Customer relationships in KRI-SMEs in terms of responses to customer feedback, 

complaints and suggestions were also unsatisfying. Some 53.1% of the respondents 

agreed that their companies do not respond to their customer enquiries swiftly, while 

46.9% can respond to their clients effectively.  

The responses to CR4 illustrated that 55.1% of the KRI small firms tried to involve 

their customers in product design and consider their opinion, while approximately 
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44.9% of the companies are not involving their customers in the production process. 

Therefore, an understanding of their customer needs may be lacking, which might 

limit their ability to retain customers. 

As Hu et al. (2015) concluded in their literature review, Just-In-Time (JIT) practices 

in SMEs are more successful internally (JIT production) than externally (JIT 

delivery). The responses to CR5 show that 45.4% of the KRI-SMEs failed to deliver 

their products on time (9.2% of them are very weak, and 36.2% are weak in this 

regard). Conversely, 40.5% of the participated companies managed to deliver their 

products on time. That will help them not only keep their current customers, but also 

to win new customers.  

3. Strategic Planning (SP) 

This section of the questionnaire evaluated aspects related to lean strategic 

planning and deployment in the factory. Table 5.9 shows the mean and standard 

deviation of variables related to strategic planning in KRI-SMEs. The findings claim 

that SP practices are generally weak; the overall mean located at the "weak" side 

of the scale (just 2.73 out of 5). Understanding and recognising lean tools and 

techniques (SP2) is the most common practices, while the ability to prioritise them 

in the correct order (SP3) to solve manufacturing problems is mostly limited.  

Clear lean strategies that create incremental improvement in the manufacturing 

processes are fundamental to start and sustain lean initiatives. Top managers have 

to merge lean strategies with the objectives of their companies and promote their 

workforce to make gradual changes in organisational performance. 

   Table 5.9 Strategic planning: mean and standard deviation of each item         

Strategic planning SP1 SP2 SP3 SP4 SP5 Overall mean 

Mean 2.81 2.90 2.51 2.69 2.71 2.73 

Std. Deviation 1.19 1.27 1.15 1.22 1.11  

Table 5.10 presents the results obtained from the respondents about the practices 

of lean strategic planning. The responses of SP1 confirmed that 38.7% of the firms 
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developed clear lean strategies, while 47.4% did not (15% were very weak and 

32.4% were weak in planning long-term objectives). Approximately half of the 

respondents believed that their firms could not correctly recognise lean tools and 

techniques that fit their production problems, and this is shown by the responses of 

SP2. At the same time, 39.2% of the participated firms had a strong understanding 

about lean tools and could specify which lean technique suited their working 

conditions, while 9.2% of them had excellent knowledge about lean methods.      

Table 5.10 Descriptive statistics for strategic planning practices in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

SP1: Clear lean strategies 31 15 67 32.4 29 14 71 34.4 9 4.3 

SP2: Understanding of relevant 
lean elements 

34 16.4 70 33.8 24 11.6 60 29 19 9.2 

SP3: Correct lean elements 
priorities 

44 21.3 72 34.8 43 20.8 38 18.4 10 4.8 

SP4: Action plan development 37 17.9 68 32.9 43 20.8 41 19.8 18 8.7 

SP5: Responsibilities delegation 32 15.5 60 29 61 29.5 44 21.3 10 4.8 

The responses of SP3 indicated that KRI-SMEs are facing problems in the way of 

lean implementation. 21.3% of them cannot distinguish lean tools when they try to 

improve their production processes within lean programmes, and 34.8% have 

limited experience in this regard. Therefore, they might not get the expected benefits 

from lean activities, as they do not understand how to apply the right lean tools to 

the right process at the right time. 

From SP3 responses, it is noticeable that more than half of the participating 

companies cannot interpret their objectives and strategies to correct action plans 

(17.9% are very weak, and 32.9% are weak in developing action plans). Contrarily, 

28.5% of the participants believed that their companies could sufficiently develop 

action plans to improve their manufacturing processes. 

The responses of SP5 were mixed; 44.5% restrict working responsibilities to top 

managers only, while 26.1% trust and empower their employees to be involved in 
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work-improvement activities. The literature review highlighted that delegating 

responsibilities to the workforce made them feel that they were the real owners of 

the production processes and provided them with opportunities to improve 

themselves and also the work processes.    

Evaluation of these criteria from KRI-SMEs confirms that several companies can 

effectively adopt lean requirements by practising the key features of lean strategic 

planning. However, some firms are still lacking in some of these essential elements, 

which might affect their lean efforts and also limit their positive performance. There 

is still a need to understand the reasons behind the weaknesses of KRI-SMEs in 

strategic planning dimensions.   

4. Continuous Improvement (CI) 

Continuous improvement activities were discussed in five dimensions to show how 

KRI-SMEs improved their competitive capabilities. Table 5.11 shows the mean and 

standard deviation of CI variables in the KRI-SMEs. The results indicated that 

considering workers’ suggestions (CI3) was the common lean practice in KRI-SMEs, 

while Visual Stream Mapping (CI4) was the least followed practice. Table 5.12 

shows the frequencies of CI practices within the KRI-SMEs. 

Table 5.11 Continuous improvement: mean and standard deviation for each item        

Continuous improvement CI1 CI2 CI3 CI4 CI5 Overall mean 

Mean 2.25 2.28 3.83 2.19 2.32 2.57 

Std. Deviation 0.81 0.88 1.08 1.01 0.94  

The PDCA Deming cycle is one of the most powerful techniques to create a culture 

of continuous improvement in manufacturing firms. The responses of CI1 illustrate 

that, while 32% of the companies considered this practice, only 7.3% always 

adopted it. However, more than two-thirds of the responses are located in the “weak” 

side of the scale, which means that KRI-SMEs are not aware of the long-term 

improvements in their production process. This is in line with the results presented 
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in Table 5.4, which shows that just under 20% of the companies are familiar with 

PDCA methods.    

Root cause analysis techniques, such as 5 Whys, are also influential methods that 

enable firms to identify and understand the reasons for their operational problems. 

Responses of CI2 show that approximately 8% of the sample in this research 

implemented root cause analysis to appreciate their manufacturing conditions, while 

63.3% lacked activities related to this practice.     

  Table 5.12 Descriptive statistics for continuous improvement practices in the KRI-SMEs  

Lean tools 

Level of implementation 

Very weak Weak Average Strong 

Very 

strong 

Freq % Freq % Freq % Freq % Freq % 

CI1: PDCA cycle application 31 15 109 52.7 52 25.1 14 6.8 1 0.5 

CI2: Root cause analysis  39 18.8 90 43.5 62 30 14 6.8 2 1 

CI3: Improvement 
suggestion system  

4 1.9 36 17.4 10 4.8 99 47.8 58 28 

CI4: Value Stream Mapping 54 26.1 90 43.5 34 16.4 27 13 2 1 

CI5: Total employees 
responsibility 

37 17.9 97 46.9 45 21.7 26 12.6 2 1 

Relying on the workforces’ suggestions to create improvements in organisational 

performance was the most common method practised by KRI-SMEs. More than 

three-quarters of the firms had a form of suggestion system in place. Only 19.3% of 

the companies did not agree with the importance of this method.   

Value Stream Mapping is another analytical technique of lean approach, which can 

analyse limitations, errors and bottlenecks within manufacturing operations. Based 

on the findings of CI4, approximately 70% of the firms did not consider such 

activities. Merely 14% approved these practices. 

One of the improvement obstacles in KRI-SMEs which appears clearly from the 

results of CI5 and also from responses of SP5 is that only top managers of the firms 

consider themselves responsible for the development aspects, and the role of the 

employees is limited to attending the workplace and carrying out precisely what 
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managers order them to do. In such cases, changing the work culture to achieve 

tangible benefits to maintain lean projects will prove difficult. From CI5 results, it is 

clear that nearly 65% of the firms did not assign real responsibilities to their 

workforce, and just fewer than 14% were committed to this vital principle of lean. 

5. Process Management (PM) 

Variables in this section examined the design, control and improvement of the 

production process, which is the core of any LM project and enables the firm to 

deliver customer value and sustain organisational achievements. Table 5.13 

presents mean and standard deviation of items related to PM in KRI-SMEs. Based 

on the results, TPM was the most common practice adopted within the firms, and 

statistical process control was the least familiar practice. The overall mean of this 

criterion was 3.41. 

   Table 5.13 Process management: mean and standard deviation for each item       

Process management PM1 PM2 PM3 PM4 PM5 Overall mean 

Mean 3.45 3.54 3.86 3.39 2.81 3.41 

Std. Deviation 1.21 1.23 1.08 1.29 1.23  

Table 5.14 shows the statistics of continuous improvement practices related to 

process management in KRI-SMEs. From responses of PM1, it is clear that 63.7% 

of firms divided their production processes to different workplaces, which is one of 

the most popular lean practices within SMEs. Conversely, 33.3% of the companies 

did not. This meant that approximately two-thirds of KRI-SMEs used cell layout 

arrangement, and the rest did not. 

PM2 responses were similar to those of PM1; 66.7% of respondents kept clean and 

organised production lines, but 23.2% ignored this basic practice of lean. This 

practice helps SMEs to minimise time and effort, as a result of unnecessary motion 

around production lines. 

Results from PM3 confirm that KRI-SMEs practised preventive maintenance to 

avoid machine breakdown as much as possible, while 70% of the firms showed 
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evidence of good practice in this regard. Only 18% did not adopt this practice. In 

summary, it can be concluded that this practice was the most common lean activity 

implemented among KRI-SMEs.  

  Table 5.14 Descriptive statistics for process management practices in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

PM1: Cell layout arrangement 9 4.3 60 29 6 2.9 93 44.9 39 18.8 

PM2: CLean and organised 
production lines 

7 3.4 41 19.8 21 10.1 89 43 49 23.7 

PM3: Total preventive 
maintenance 

2 1 36 17.4 23 11.1 125 60.4 21 10.1 

PM4: Automation and 

equipment effectiveness 
14 6.8 61 29.5 5 2.4 85 41.1 42 20.3 

PM5: Statistical process 
control 

31 14.9 78 37.7 23 11.1 64 30.9 11 5.4 

 

For PM4, 36.3% of the respondents were out of time with this practice (6.8% very 

weak and 29.5% weak), which showed that more than one-third of small firms in the 

KRI used outdated or deficient production technologies. 61.4% of the firms adopted 

new technologies which enabled them to provide high-quality goods for their 

customers. 

 With regards to PM5, the majority of KRI-SMEs (52.6%) were weak in applying a 

statistical process control to their manufacturing processes (14.9% were very weak 

and 37.7% were weak). Conversely, 36.3% of the respondents were fine with this 

practice. This means that KRI-SMEs did not have a high awareness of statistical 

process control.   

6. Human Resource Development (HRD) 

Human resource is an essential component of any enterprise. LM approach, 

therefore, enhances managers’ knowledge, skills and satisfaction that motivates 

them to innovate. One of the TPS major pillars is human development 

encompassing total involvement, empowerment, training and education, and 

workers’ health and safety. Table 5.15 provides mean and standard deviation of five 
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variables belonging to HRD in KRI-SMEs. According to the responses, cross-

functional training was the most commonly followed practice among KRI-SMEs, 

while team-working was the least commonly followed technique. The overall mean 

of this variable was (3.75 out of 5), which meant that KRI-SMEs were aware of and 

had in place policies and practices related to the improvement and well-being of 

their workforce.  

Table 5.16 presents the statistics for HRD sub-criteria. Based on the responses of 

HRD1, nearly 75% of the firms supported their employees to understand their duties 

and responsibilities within the production processes, while 25.6% of them still 

struggled to practise these aspects. This process promotes internal risk 

management, establishes accountability and maintains a competitive edge amongst 

the workers. Managers are able to match staff skills, qualifications and experience 

to the right job. 

Table 5.15 Human resource development: mean and standard deviation for each item   

Human resource development HRD1 HRD2 HRD3 HRD4 HRD5 Overall mean 

Mean 3.76 3.96 3.72 3.82 3.47 3.75 

Std. Deviation 1.16 0.93 1.02 1.20 1.15  

 

According to the results of HRD3, more than 85% of the participants agreed that 

their companies provided regular training and educational opportunities for the 

workforce to improve their skills and awareness. The rest were not satisfied with 

what their firms offered them. This means that KRI-SMEs worked hard to promote 

staff development, in order to carry out their duties effectively.  

Similarly, 76.4% of responses to HRD3 also confirmed that employees’ involvement 

was strong or very strong. However, 22% of the participants were not happy and 

assumed that their companies ignored this pivotal practice. 

Regarding employees’ empowerment, HRD4 responses reflected a high (74.8%) 

positive opinion, which meant that employees in KRI-SMEs exercised a high degree 

of autonomy and authority to manage their jobs in their organisation. On the other 
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hand, 22% of the respondents disagreed and expected more control and roles for 

their workers in their organisations. 

Table 5.16 Descriptive statistics for human resource development practices in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

HRD1: Role Design 3 1.4 50 24.2 1 0.5 93 44.9 60 29 

HRD2: Cross-functional  
training 

1 0.5 29 14 0 0 125 60.4 52 25.1 

HRD3: Total employees 
involvement 

1 0.5 44 21.3 4 1.9 120 58 38 18.4 

HRD4: Workforce 

empowerment 
1 0.5 47 22.8 4 1.9 92 44.4 63 30.4 

HRD5: Team-working 18 8.7 101 48.8 60 29 28 13.5 0 0 

In contrast, HRD5 suggested a different image of team-working. Some 57.5% of the 

responses stated that this practice in their organisation was very weak or weak, and 

that team-work was not a culture of their employees. Only 13.5% accepted that this 

practice was a tradition in their firms.   

7. Organisational Learning (OL) 

Making fundamental changes in people’s mind-set is a multidimensional vision of 

human-related aspects within LM approaches that maintains an effective production 

system. The role of senior managers was to concentrate on changes in workers’ 

understanding, working attitudes and initiative concepts. Therefore, the effective LM 

implementation requires a systematic flow of knowledge in all relevant areas, mainly 

the shop floor workstations. 

The results of this analysis presented a mixture of positive and negative indicators 

which explored the KRI-SMEs’ ability to create knowledge and disseminate it 

through their organisations. Overall organisational learning level within KRI-SMEs 

was below “average”. This is shown in Table 5.17, which presents the mean and 

standard deviation of variables related to OL.  
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  Table 5.17 Organisational learning: mean and standard deviation for each item      

Organisational learning OL1 OL2 OL3 OL4 OL5 Overall mean 

Mean 2.51 2.76 2.98 2.83 2.90 2.8 

Std. Deviation 0.91 1.02 1.01 1.07 1.14  

The findings showed that knowledge sharing and internal communication was the 

most commonly followed practice, while the systematic acquisition of knowledge 

was the least commonly followed practice. Therefore, KRI-SMEs needed to help 

employees serve their customers better and faster. 

Table 5.18 showed statistics of aspects related to OL. More than half (52.7%) of the 

firms did not invest sufficiently in obtaining valid and accountable information from 

internal or external sources. Only 15% of the companies had a high ability to create 

tangible knowledge for their organisation. KRI-SMEs, therefore, needed to be 

supported with information resources. 

Table 5.18 Descriptive statistics for organisational learning practices in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

OL1: Knowledge 
acquisition 

25 12.1 84 40.6 67 32.3 28 13.5 3 1.5 

OL2: Knowledge 

documentation 
29 14 78 37.7 39 18.8 58 28 3 1.5 

OL3: Knowledge sharing 
and communication 

10 4.8 30 14.5 48 23.2 90 43.5 29 14 

OL4: Knowledge 

application 
22 10.6 62 30 63 30.4 50 24.2 10 4.8 

OL5: Resource allocation 16 7.7 76 36.7 49 23.7 45 21.7 21 10.1 

The ability to acquire knowledge that could transform business performance in the 

KRI-SMEs was still poor. For OL2, 54.7% of the participants selected weak or very 

weak for this practice in their companies, and only 14.5% accepted the importance 

of knowledge documentation processes in their firms. 

According to OL3, small firms proposed to re-orient their culture through knowledge-

sharing strategies. Some 57.5 % of the responses encauraged knowledge sharing 
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strongly (43.5% were strong, and 14% were very strong), while 20% of the firms 

were weak in promoting knowledge access to their employees. 

For OL4, 29% of the firms learnt from experience and good practice to maintain and 

improve the current performance, while more than 40% preferred to sustain their 

current knowledge and could not integrate captured information into their 

manufacturing processes. 30% specified that knowledge application into their 

process and information system of their firms was “average”.  

Due to information management activities requiring sufficient financial resources, 

this constraint that SMEs could not provide the requested amounts. That was 

confirmed through the responses of OL5. 44.4% of the factories could not afford 

adequate resources to manage information across their businesses, while 31% of 

the firms used relevant information sources to create extra value for their customers.  

In summary, appropriate organisational learning activities are necessary for KRI-

SMEs to meet the requirement of LM in waste reduction, problem-solving and 

customer satisfaction. Failure in this crucial area will affect other LM activities and 

might cause problematic effects for the company.    

8. Business Performance (BP) 

In this section, questions were asked about improvements in key business areas, 

including customer satisfaction, profitability increase, employee satisfaction, 

competitiveness growth and ergonomic improvement. Table 5.19 summarises the 

business performance for KRI-SMEs. The responses confirmed that ergonomic 

improvement was excellent (mean of 3.82 out of 5), while customer satisfaction was 

weak (mean was 2.71 out of 5). The overall mean was 3.1, which meant that the 

business performance of KRI-SMEs was average. Therefore, SMEs had to direct 

their employees, resources and manufacturing processes towards lean practices to 

perform better and keep their position in the market.   
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  Table 5.19 Summary of business performance evaluation for KRI-SMEs 

Business 
performance BP1 BP2 BP3 BP4 BP5 

Overall mean 

Mean 2.71 2.93 3.03 2.95 3.82 3.1 

Std. Deviation 0.88 0.94 0.98 1.06 1.18  
 

Table 5.20 summarises the business results from responses which shows that, for 

BP1, just 20% of the firms kept their customers happy and won their trust, while 

46.3% were unconvinced about how they treated their customers. It reveals that 

approximately half of KRI-SMEs were struggling to retain their current customers, 

and they might lose them in the long term if they did not work hard to improve their 

product and services rendered over time. 

Table 5.20 Descriptive statistics for business performance measurement in the KRI-SMEs 

Lean tools 
Level of implementation 

Very weak Weak Average Strong Very strong 

Freq % Freq % Freq % Freq % Freq % 

BP1: Customer satisfaction  10 4.8 86 41.5 69 33.3 39 18.8 3 1.4 

BP2: Profitability increase 5 2.4 81 39.1 47 22.7 71 34.3 3 1.4 

BP3: Employee satisfaction 4 1.9 64 30.9 67 32.4 66 31.9 6 2.9 

BP4: Competitiveness growth 13 6.3 72 34.8 44 21.3 68 32.9 10 4.8 

BP5: Ergonomic improvement 7 3.4 39 18.8 8 3.9 84 40.6 69 33.3 

Building long-term profitability is an important opportunity for a successful business. 

The results for BP2 demonstrated a pattern of KRI-SMEs profitability; 41.5% of the 

firms could not sustain their profits, while 35.7% claimed that their profits constantly 

increased, and 22.7% assumed profitability increases at an average rate. SMEs, 

therefore, have to take this indicator seriously through improving lean practices that 

drive profitability by reducing hidden costs, expansion of the market, increasing 

productivity and boosting efficiency. 

According to responses for BP3, 34.8% of the workers were pleased and satisfied 

with their jobs and positions, though 32.8% were disappointed with their 

circumstances. Only 32.2% were relatively satisfied. 
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In terms of growing competitiveness of the firm, 41.1% of workers reported a 

decrease in their competitive performance, while 37.7% declared that their ability to 

compete in the market was increasing. 

Lean is the process of eliminating inefficiencies from the manufacturing environment 

to produce more with less cost and effort. It is expected that implementing lean will 

minimise risks that impede performance and productivity. BP5 results showed that 

approximately four-fifths of the participants confirmed that lean practice improved 

ergonomics in their companies, while 22.2% claimed that implementing lean 

techniques did not positively affect their manufacturing capability. 

In summary, the overall proportion of lean within KRI-SMEs is not encouraging, and 

therefore there is room for improvement. Al-Najem (2014) and Nordin et al. (2010) 

argued that the overall mean score for lean practices amongst lean businesses must 

be at least 4 out of 5 (on a five-point Likert scale). Figure 5.8 compared lean 

practices within KRI-SMEs to performance of Leanne businesses according to Al-

Najem (2014) and Nordin et al. (2010). 

 

Figure 5.8 Comparison of lean practices between KRI-SMEs and Leanne businesses  

Overall, manufacturing KRI-SMEs are partially implementing LM techniques and the 

overall mean score for all criteria were under 4. This would require improvement. 

The results for the business performance variables also confirm that even the partial 

implementation of LM techniques positively impacts the business performance of 

KRI-SMEs.  
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The following section will critically analyse these results in terms of Pearson 

correlation and regression analysis. To provide a better understanding of lean 

conditions in KRI-SMEs and to identify the reasons behind the results obtained from 

the survey, three case studies and nine semi-structured interviews were conducted 

to validate the results. 

5.2.4 Reliability and Validity Tests 

Reliability and validity tests are fundamental for qualitative and quantitative studies 

and have been used in previous studies to validate research outcomes (Kember and 

Leung, 2008).  

1. Reliability Test  

The analysis of questionnaire responses from 207 participants was carried out 

based on 40 identified items under eight main variables. To confirm the internal 

consistency of these variables, Cronbach’s alpha was applied.  

The test evaluated the correlation of each item’s score with the total score of the 

instrument to understand whether the item measured the same variables. Alpha 

values above 0.7 were deemed reliable and sufficient. Table 5.21 presents the 

reliability test outcomes. 

Table 5.21 Cronbach’s alpha for LM implementation variable 

Variables Total items Cronbach’s α Significant 

Lean leadership 5 0.86 0.046 

Customer relationship 5 0.91 0.000 

Strategic planning 5 0.90 0.001 

Continuous improvement 5 0.84 0.000 

Process management 5 0.87 0.000 

Human resource development 5 0.80 0.000 

Organisational learning 5 0.82 0.000 

Business performance 5 0.79 0.000 

Overall 40 0.92 0.000 

 

 

It is evident that all variables scored from 0.79 to 0.91, with the total alpha value 

being 0.92. Thus, all variables for LM implementation showed a high level of internal 

reliability (score above the lower limited cut-off point of 0.7). This confirmed that the  



Results and Findings                                                                                                     Chapter Five  
 
 
 
 
 

205 
 

proposed variables provided a reliable and consistent measure of the extent of lean 

implementation for KRI-SMEs. 

From the above results, it can be concluded that respondents understood the 

questionnaire content design to test the aim and objectives of the survey. The 

questionnaire variables showed internal consistency for validity analysis, and there 

was no need to remove any item from the questionnaire. 

2. Validity Test 

Section 4.9.2 described the concepts and types of validity, while section 4.8.1 

addressed the content and face validity of the questionnaire. Using Components 

Factor Analysis (CFA), 35 sub-elements of LM variables were analysed. Table 5.22 

summarises the results of the CFA analysis. 

The Kaiser-Meyer-Olkin (KMO), which measures sampling adequacy, had a value 

of 0.873, and Bartlett’s Test of Sphericity was significant at 4143.48 (p-value = 

0.000, which is < 0.01), which confirmed the suitability of the data for CFA. 

The test rearranged lean variables based on their loading factors. Seven new factors 

were extracted. Variables with a loading factor of 0.6 or higher on a single extracted 

factor and 0.3 or lower on the other extracted factors were listed under that factor. 

Each extracted factor generated an Eigen value of more than one, and they jointly 

explained 66.9% of the total variance. 

As a result of the low loading factor, two sub-elements (CI 2: root cause analysis, 

and OL1: systematic creation of knowledge) were removed. CI 2 presents a strong 

correlation coefficient of 0.66 with F6; at the same time, it has a correlation 

coefficient of 0.403 with F5. Similarly, OL1 has high correlation coefficients with both 

F5 and F6. Thus, to achieve unidimensionality, both CI 2 and OL1 were removed.  
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Table 5.22 Rotated factors and factor loading for LM practices variables 

Independent variables criteria 
 Component factors 

F1 F2 F3 F4 F5 F6 F7 

Lean leadership (LL) 

LL1 Long-term thinking -.151 .111 .790 .009 -.045 .119 .078 

LL2 Reward and motivation -.031 .219 .803 .051 -.008 .032 .023 

LL3 Full commitment .006 .037 .769 .126 .141 .029 .060 

LL4 Attending Gemba .029 .008 .721 .152 .139 .079 .075 

LL5 Leading lean activities -.029 .087 .829 .088 .124 .006 .056 

Customer relationship (CR) 

CR1 Customer data collection .737 .114 .054 .236 .163 .028 .099 

CR2 Wide-market products at competitive prices .888 .077 -.012 .169 .048 .145 .073 

CR3 Quick feedback responsiveness .833 .035 -.060 .073 -.029 .195 .143 

CR4 Customers involvement .872 .091 -.023 .092 .023 .112 -.071 

CR5 On time delivery .821 .199 -.150 .083 -.013 .059 -.042 

Strategic planning (SP) 

SP1 Clear lean strategies .219 .805 .128 .250 .130 .037 .043 

SP2 Understanding of relevant lean elements .164 .813 .079 .264 .116 .146 .022 

SP3 Correct lean elements priorities .071 .768 .130 .204 .167 .059 .014 

SP4 Action plan development .118 .784 .106 .163 .011 .119 .015 

SP5 Delegated responsibilities .002 .825 .073 .097 .225 .049 .101 

Continuous improvement (CI) 

CI1 PDCA cycle application .173 .125 .102 .150 .216 .688 -.020 

CI2 Root cause analysis adoption .051 .053 .148 .029 .403 .666 .178 

CI3 Improvement suggestion system .178 .051 .053 .035 .279 .715 .150 

CI4 Visualise stream chain .046 .035 .031 .129 .094 .726 .216 

CI5 Total employees responsibility .131 .126 .007 .100 .167 .783 .034 

Process management (PM) 

PM1 Cell layout arrangement .209 .173 .100 .768 .117 .105 .160 

PM2 Clean and organised production lines .259 .200 .112 .758 .192 .055 .190 

PM3 Total productivity maintenance. .204 .269 .133 .661 .021 .042 -.053 

PM4 Automation and equipment effectiveness .030 .261 .034 .713 .201 .252 .082 

PM5 Statistical process control .063 .163 .151 .756 .187 .087 .124 

Human resources development (HRD) 

HRD1 Role design -.022 .021 .013 .092 -.028 .204 .747 

HRD2 Cross-functional training .051 .041 .003 .123 .182 .050 .732 

HRD3 Total employees involvement .060 -.036 .124 .053 .205 .067 .666 

HRD4 Workforce empowerment .039 .048 -.040 .069 .078 .140 .784 

HRD5 Team-working  .036 .079 .192 .028 .051 -.012 .701 

Organisational learning (OL) 

OL1 Systematic creation of knowledge .104 .227 .085 .128 .669 .338 .098 

OL2 Knowledge acquisition .018 .128 .098 .216 .757 .233 .093 

OL3 Knowledge sharing and communication .091 .181 .073 .159 .716 .131 .014 

OL4 Knowledge application .015 .138 .002 .067 .670 .236 .224 

OL5 Resource allocation -.029 .018 .136 .099 .743 .164 .158 

Eigen value 9.2 3.8 3.1 2.2 2.1 1.5 1.2 

%age of variance (66.98%) 26.4 10.9 9 6.5 6 4.5 3.6 

P< 0.01        
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Every new extracted factor was strongly linked to one of the original variables. F1 

related to customer relationship, F2 related to strategic planning, F3 to lean 

leadership, F4 to process management, F5 to organisational learning, F6 to 

continuous improvement, and F7 strongly related to human resource development.  

In order to increase the level of the explained variance, factor analysis was repeated 

with just 33 elements. The results also extracted seven factors, all sub-elements 

with high correlation coefficients in the direction of just one factor, and the total 

variance explained by the factors increased to 67.4%. When reliability was 

calculated again, it showed that Cronbach’s alpha was still high (0.907). Therefore, 

these results confirmed that a degree of confidence in the factor analysis procedures 

had been achieved. 

A similar test was also applied to the criteria for business performance. The 

components factor analysis resulted in only one factor, which had an Eigenvalue of 

2.63 and explained 52.3% of the total variance. The KMO value was 0.78 (> 0.6), 

and the value of Bartlett’s test was 253.6 with a p-value of 0.000 (<0.01). Table 5.23 

outlines the results of the CFA for business performance.          

                 Table 5.23 Factor loading for business performance variables 

Dependent variable criteria Component 

Business performance  

BP1: Customer satisfaction .710 

BP2: Profitability increases .652 

BP3: Employees satisfaction .798 

BP4: Competitiveness growth .705 

BP5: Ergonomics improvement .742 

Eigen value 2.63 

%age of variance (52.3%) 52.3 

P< 0.01  

5.2.5 Inferential Analysis 

The study applies different statistical tests to investigate the relationship between 

the variables of the framework and establish their impact on the results. This section 

provides details about statistical tests. 
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1. Pearson’s correlation 

Pearson’s correlation analysis was carried out to measure the strength and direction 

of the statistical associations that exist among the variables (dependent and 

independent). Table 5.24 presents the results showing median correlation 

coefficients ranging from 0.14 to 0.798 at α = 0.001. 

Table 5.24, from the first row until the seventh row, shows significant correlations 

among LM practice at α =0.01. The results concluded that CI-HRD correlation was 

the most significant positive correlation among LM variables (r-value is 0.789 at α = 

0.01), followed by HRD-OL relationship (r-value of 0.771at α = 0.01). LL-HRD 

correlation follows HRD-OL (r-value of 0.747 at α = 0.01), then CI-OL correlation (r-

value of 0.744 at α = 0.01). The weakest correlation was LL-CR (r-value of 0.43 at 

α = 0.01). Correlations of CR-HRD and CR-OL were also under 0.5 (0.49 and 0.466 

respectively). Thus, the majority of r values ranged between 0.523 and 0.789 

indicated high correlations. 

Most correlations between LM practices and BP measures were also positive (r-

value ranged from 0.104 to 0.507). The highest correlation was between HRD and 

ERI (r-value of 0.507at α = 0.01), and the lowest was for HRD-PRI (r-value of 0.104 

at α = 0.01). It was  also confirmed that r values were significant at α = 0.05, for LL-

CUS, CI-CUS, OL-CUS, CR-PRI, CI-COG, SP-COG and HRD-COG.  

It is also noticeable that all LM variables were interrelated positively with correlation 

coefficients ranged from 0.43 to 0.798. To avoid multicollinearity problems, Hair et 

al. (1998) recommended a Pearson’s coefficient cut-off of 0.9; if any pair of 

independent variables showed a correlation of 0.9 or more, there would be a 

suspicion of exhibiting multicollinearity. The highest coefficient of correlation 

displayed in this research, however, was 0.798, which was lower than the cut-off 

value. Multicollinearity, therefore, was not evident in this study. 
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Table 5.24 Pearson correlation between LEBM variables 

                                                 LM practices BP measures  

 LL CR SP CI PM HRD OL CUS PRI EMS COG ERI 

LL: Lean leadership 1            

CR: Customer’s relationship .430** 1           

SP: Strategic planning .523** .626** 1          

CI: Continuous improve .648** .595** .677** 1         

PM: Process management .582** .588** .696** .718** 1        

HRD: Human res development .747** .490** .596** .798** .654** 1       

OL: Organisational learning .603** .466** .572** .744** .643** .771** 1      

Business performance 

CUS: Customer satisfaction .172* .173* .104** .155* .186** .232** .172* 1     

PRI: Profitability increases .129** .131* .124** .140** .187** .16** .160* .105* 1    

EMS: Employees satisfaction .298** .192** .159 .281** .224** .352** .353** .11** .136* 1   

COG: Competitiveness growth .105** .137* .170* .138* .206** .177* .181** .162* .160* .148* 1  

ERI: Ergonomics  improvement .398** .283** .353** .473** .408** .507** .437** .181** .124 .303** .182 1 

  **. Correlation is significant at the 0.01 level (2-tailed). 

  *. Correlation is significant at the 0.05 level (2-tailed). 

In addition, it seemed that there was no evidence of statistical relationship between 

SP and EMS or between OL and COG. The correlation coefficient was small (0.159 

and 0.181) and p-values for both were higher than 0.05. So, based on the results of 

this research and for the population of 207 cases of KRI-SMEs, there was no 

statistically significant correlation between them.      

2.  Regression Analysis 

Multiple regression analysis was applied to the data to calculate the impact of LM 

practices on KRI-SMEs business performance, and also to determine how much of 

BP variation can be explained by each LM practices. The results will show the 

empirical proof for the LM-BP relationship in the context of KRI-SMEs. 

Table 5.25 presents the results of the regression analysis showing that LM practices 

have a significant impact on business performance. The coefficient of determination 

R2 value accounted for 0.518, meaning that 51.8% of the business performance 

could be explained by LM practices.  

Based on the LEBM framework, Human Resource Development (β= 0.783, ρ<0.01), 

Process management (β= 0.593, ρ<0.01), and organisational learning (β= 0.465, 
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ρ<0.05) have the most positive significant impact on business performance. In 

contrast, lean leadership (β= 0.043, ρ>0.05), customer relationship (β= 0.075, ρ> 

0.05), strategic planning (β= -0.08, ρ>0.05), and Continuous Improvement (β= 

0.047, ρ>0.05) presented non-significant effects on the business performance. 

Thus, H6, H7, and H8 were accepted, while H2, H3, H4, and H5 were rejected. 

 

                          Table 5.25 Regression calculation for LM-BP 

 B Std. Error Sig. 

 (Constant) 6.75 1.802 .011 

LL .043 .066 .517 

CR .075 .063 .233 

SP -.080 .067 .234 

CI .047 .080 .55 

PM 0.593 .081 .005 

HRD 0.783 .081 .001 

OL 0.465 .065 .045 

R2 0.518   

Adj.R2 0.501   

P <0.001   

F 30.56   

Dependent variable: BP (Business performance) 

The equation that explained the changes in business performance based on the 

variation of the three mentioned lean practices could be formulated as: 

BP = 6.75 + 0.783 HRD + 0.593 PM + 0.465 OL ..... (equation1) 

The results of this section revealed empirical evidence of the significantly positive 

impact of LM practices on the business performance in the KRI, which is in line with 

the results of studies in other developing countries (Nawanir et al., 2016; Al-Zubi, 

2015; Al-jawazneh, 2015; Shaaban & Awni, 2014; Panizzolo et al., 2012; Cua et al., 

2001). For KRI-SMEs, the continual pressure from fierce competition by regional 

companies (from Turkey and Iran), global enterprises (from USA and EU countries) 

and local import groups have forced manufacturing SMEs to adopt advanced LM 

practices. However, the critical factors for LM practices in the companies studied 
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were in human resource development, process management, and organisational 

learning. Thus, H1 can be accepted. 

The finding showed that human resource development had actively contributed to 

LM practices in the KRI-SMEs. Therefore, it represented a significant impact on 

Business Performance. The results suggested that the level of improving customer 

satisfaction, profitability increase, competitiveness and ergonomic improvement 

through human resource development was relatively high. This was in line with 

studies by Hu et al. (2015), who concluded that, although it was difficult for SMEs to 

manage a high level of LM implementation as part of their performance development 

goal, it reflected improvement on their performance.   

Process management confirmed significant and positive correlation with business 

performance. This proved that implementing LM through organising the workplace, 

Total Productivity Maintenance, automation, and statistical process control led KRI-

SMEs to achieve higher business performance. This supports the conclusions of 

Rosemary and William (2009) and Fullerton and Wempa (2009), that manufacturing 

process management had direct positive impacts on manufacturing performance in 

SMEs. 

Organisational learning was also highly related to business performance. This factor 

established a foundation for sustained LM practices that was dependent on internal 

and external data collection, cross-communication among all members, and 

implementation of the collected information, where it improved business 

performance. Consideration of organisational learning elements as a critical factor 

that enhanced LM practices was also previously highlighted by Reigado and Bento 

(2015), Jedynak (2015) and Alhuraish et al. (2014). 

Conversely, lean leadership, customer relationship, strategic planning, and 

continuous improvement, which were important aspects of the LM practices, 

appeared to have no significant association with business performance. Lean 

leadership, strategic planning and continuous improvement were internal features 
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of the manufacturing process that were strongly linked to the lack of top 

management knowledge and commitments which often impeded successful 

implementation of LM initiatives (Matt et al., 2013; Alaskari et al., 2012; Ottar et al., 

2011). The respondents to the study did not recognise the vision, action plans and 

involvement of their senior managers as a strong component of LM practices. Lack 

of planning and lack of top management commitment were also the main two 

barriers of LM in the empirical study conducted by Kumar (2014) in India. 

Customer relationship did not show a significant correlation with business 

performance. The positive effects of customer relationship on business performance 

were the subject of previous studies (Rose et al., 2014; Netland, 2013; Miina et al., 

2013). Contrary to these studies, customer relationship in KRI-SMEs could not 

provide evidence linking it with business performance. 

To develop equation one, the author recalculated regression analysis after removing 

variables of LL, CR, SP, and CI. The new result of R2 improved to 0.56, which meant 

that the changes in the three retained variables could explain 56% of the changes 

to the business performance. The new equation was, therefore, formulated as 

equation 2: 

BP = 7.35+ 0.83 HRD + 0.63PM + 0.492 OL..... (Equation 2) 

For further investigation, the regression analysis was applied separately to the sub-

criteria of business performance. Table 5.26 showed the characteristics of those 

practices that had a significant impact on business performance sub-criteria. 

1- LM-CUS: It is clear from Table 5.26 that PM, HRD, and OL had a significantly 

positive impact on customer satisfaction, and could explain 36% of changes made 

on this indicator. The equation of the linear regression of customer satisfaction 

improvement based on empirical evidence from KRI-SMEs could be formalised as: 

CUS= 1.78+ 0.49HRD+0.38OL+ 0.24PM. 

Based on the results of this section, H21, H31, H41, and H51 were rejected, while 

H61, H71, and H81 were accepted. 
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2- LM-PRI: Based on the findings in Table 5.26, SP and HRD influence profitability 

increase significantly. It was also obvious from the value of R2 that 19% of 

profitability increase could be related to both HRD and SP. Thus, the equation of 

PRI in the KRI-SMEs could be formulated as follows: 

PRI = 2.303 + 0.24 HRD + 0.137 SP 

According to the results for profitability increase, H22, H32, H52, H62, and H82 were 

rejected, while H42 and H72 were accepted. 

3- LM-EMS: Results for the linear regression of employee satisfaction showed that 

HRD and OL had a positive and significant impact on employee satisfaction at the 

significant value of less than 0.05. Furthermore, 16% of EMS changes could be 

explained by changes in HRD and OL. The linear regression equation relating to 

employee satisfaction could be created as follows: 

EMS = 1.383 + 0.34 HRD + 0.091 OL   

Thus, H23, H33, H43, H53 and H63 were rejected, while H73 and H83 were 

accepted.  

4- LM-COG: Based on the results of the linear regression for competitiveness 

growth, it was shown that continuous improvement, human resource development, 

and organisational learning had a positive and significant impact on COG and could 

explain 13% of its changes at the significant value less than 0.05. The linear 

equation for COG, therefore, could be presented as:  

COG = 1.239 + 0.430 CI + 0.318 HRD + 0.249 OL 

According to this evidence, H24, H34, H44, and H64 were rejected, while H54, H74 

and H84 were accepted. 

5- LM-ERI: It was clear from the findings of the linear regression of ergonomics 

improvement that PM and HRD had a positive and significant impact on ERI at the 

significant value less than 0.05. R2 value stood for 0.274, which meant that 24.7 of 

ERI changes could be explained by changes in both PM and HRD. The linear 

regression equation for ERI could, therefore, be formulated as follows: 

    ERI = 1.364 + 0.093 PM + 0.07 HRD 
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These findings supported that H25, H35, H45, H55, and H85 were rejected, while 

hypothesis H65 and H75 were accepted. 

                         Table 5.26 Regression calculation for LM with BP measurements 

 B Std. Error Sig. 

LM- CUS 

 (Constant) 1.78 0.534 0.001 

LL 0.14 0.02 0.828 

CR 0.23 0.019 0.873 

SP 0.02 0.020 0.761 

CI 0.06 0.024 0.311 

PM 0.24 0.024 0.023 

HRD 0.49 0.024 0.041 

OL 0.38 0.019 0.035 

R2 0.36   

Adj.R2 0.32   

P <0.005   

F 1.89   

Dependent variable: Customer satisfaction 

LM-PRI 

 (Constant) 2.303 0.58 0.00 

LL .010 .021 .654 

CR -.015 .020 .447 

SP .137 .022 .029 

CI .016 .026 .543 

PM .056 .026 .987 

HRD .24 .026 .043 

OL .11 .021 .325 

R2 0.19   

Adj.R2 0.17   

P <0.001   

F 1.89   

Dependent variable: Profitability increase 

LM-EMS 

 (Constant) 1.383 .522 .009 

LL .18 .019 .354 

CR -.23 .018 .209 

SP -.015 .019 .439 

CI .042 .023 .935 

PM .001 .023 .982 

HRD .34 .023 .015 

OL .091 .019 .032 

R2 0.16   
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Adj.R2 0.13   

P <0.001   

F 1.16   

Dependent variable: Employees satisfaction. 

LM-COG 

 (Constant) 1.239 .641 .045 

LL -.023 .024 .335 

CR .043 .022 .843 

SP .014 .024 .544 

CI .403 .029 .035 

PM .108 .028 .532 

HRD .318 .029 .044 

OL .249 .023 .022 

R2 0.13   

Adj.R2 0.125   

P <0.05   

F 2.123   

Dependent variable: Competitiveness growth 

LM-ERI 

 (Constant) 1.364 .633 .036 

LL .002 .023 .916 

CR -.008 .022 .723 

SP 0.08 .024 .997 

CI .025 .028 .385 

PM .093 .028 .024 

HRD .070 .028 .014 

OL .010 .023 .652 

R2 0.274   

Adj.R2 0.249   

P <0.001   

F 10.748   

Dependent variable: Ergonomic improvement 

It is clear from the results of the linear regression analysis that human resource 

development statistically proved the most positive and significant influence on 

Business Performance. The values of R2 ranged between 0.13 and 0.36. The 

companies in the KRI could improve business performance significantly by providing 

cross-functional training for their employees, empowering and involving them in the 

decision-making process, and encouraging the culture of team work.   



Results and Findings                                                                                                     Chapter Five  
 
 
 
 
 

216 
 

 Additionally, organisational learning, through creating, acquisition, sharing and 

application of useful information about the manufacturing operations in the factory, 

should create a robust foundation for other lean activities. Accordingly, KRI-SMEs, 

by focusing on organisational learning practices, could improve customer 

satisfaction, employees’ satisfaction and competitive growth in their companies. 

These aforementioned lean practices were also mentioned and recommended by 

other authors such as Al-huraish et al. (2014), Alaskari et al. (2012), Upadhye et al. 

(2010), and Wong et al. (2009).  

5.2.6 Demographic Variables 

This section investigated the pattern of lean implementation amongst the companies 

based on demographic characteristics such as size, age and ownership of the 

company. The researcher applied the non-parametric test for two independent 

variables comparing the mean of them. The test was applied to the seven constructs 

of LEBM framework to see whether the significant value (p) was greater or less than 

0.05. This was assumed as a basis to reject or accept the hypotheses related to the 

demographic variables.  

1. The Age Of The Company 

Table 5.27 shows the results of the independent non-parametric test based on the 

age of the company. The findings suggested that lean practices were the same 

across the categories of the company’s age (less than 5 years, from 5 to 10 years, 

and more than 10 years old) except criteria of Continuous Improvement and 

Organisational Learning, which showed a p-value smaller than 0.05 (0.025 and 

0.001 respectively). Therefore, the Null hypothesis of LL, CR, SP, PM and HRD 

were all rejected, while Null hypothesis of CI and OL were accepted. 

Based on the statistical evidence of this test, the older KRI-SMEs implemented 

activities related to CI and OL at a higher level. In contrast, their LL, CR, SM, PM, 

and HRD were similar to the younger companies. Thus, H9 was partially accepted. 
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      Table 5.27 Relationship between lean practices and age of the company 

H9 Null hypothesis Sig. Decision 

H91 
The medians of LL are different across 

categories of company’s age 
0.214 Rejected 

H92 
The medians of CR are different across 

categories of company’s age 
0.377 Rejected 

H93 
The medians of SP are different across 

categories of company’s age 
0.282 Rejected 

H94 
The medians of CI are different across 

categories of company’s age 
0.025 Accepted 

H95 
The medians of PM are different 

across categories of company’s age 
0.276 Rejected 

H96 
The medians of HRD are different 

across categories of company’s age 
0.240 Rejected 

H97 
The medians of OL are different across 

categories of company’s age 
0.001 Accepted 

Asymptotic significances are displayed.  The significance level is 0.05. 

 

The literature argued a negative relationship between the age of the company and 

lean practices such as JIT because it is difficult for the company to change the 

production system and the organisational culture (Alberto et al., 2008). However, 

the findings from this study suggested a significant relationship in just two out of 

seven areas of lean implementation. The result is similar to the conclusions of Shah 

and Hussain’s (2016) study, which indicated that the relationship was not significant. 

2. The Size of the Company 

The same test was applied to the variables of LEBM based on the size of the 

companies. Table 5.28 presents the results. The outcomes show that the size of the 

company has a significant impact on the implementation of lean techniques. CR, 

SP, CI, and OL show differences across the categories of the company’s size, while 

LL, PM, and HRD remain at the same levels across the companies of different sizes. 

That means H10 was accepted as correct.   
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Table 5.28 The effects of the company’s size on lean implementation 

H10 Null hypothesis Sig. Decision 

H101 
The medians of LL are different across 

categories of the company’s size. 
0.65 Rejected. 

H102 
The medians of CR are different across 

categories of the company’s size 
0.00 Accepted 

H103 
The medians of SP are different across 

categories of the company’s size. 
0.00 Accepted 

H104 
The medians of CI are different across 

categories of the company’s size. 
0.00 Accepted 

H105 
The medians of PM are different across 

categories of the company’s size. 
0.177 Rejected 

H106 

The medians of HRD are different 

across categories of the company’s 

size. 

0.147 Rejected 

H107 
The medians of OL are different across 

categories of the company’s size. 
0.046 Accepted 

Asymptotic significances are displayed. The significance level is 0.05. 

Lean literature provided different arguments about the effects of the company’s size 

on lean implementation. Some researchers (Shah & Ward, 2003; Achanga et al., 

2006) claimed that the relationship was positive and that the implementation in the 

medium and large enterprises was more successful than for the small companies. 

Netland (2015) and Matt and Rauch (2013) concluded that the effect of the 

company’s size was not significant. This study provides statistical evidence that lean 

techniques were more applicable in medium enterprises than in small-sized firms. 

3. The Ownership of the Company 

Finally, the implementation of lean tools was examined across the company’s 

ownership categories (private, partnership, part of the larger company). Table 5.29 

summarises the results which illustrate that ownership had an impact on just 

Strategic Planning with a p-value of 0.002. Other criteria have not shown any 

significant relationship, as their p-values were greater than 0.05. Thus, it could be 

concluded that the ownership of the company had no impact on the implementation 

of lean approaches in the KRI-SMEs. Therefore, H20 was rejected. 

Regarding the effects of company’s ownership, Rahman et al. (2010) examined 

manufacturing companies in Thailand and found that foreign-owned factories 
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showed a higher level of significance on waste management and flow management 

than Thai-owned and joint venture companies. In the case of this research, the 

factories which were part of larger companies showed better understanding and 

adoption of lean strategic planning. Thus, ownership had a partial effect on lean 

practices. 

           Table 5.29 The effects of company ownership on lean implementation 

H20 Null hypothesis Sig. Decision 

H201 
The medians of LL are different across 

categories of the company’s ownership. 
0.368 Rejected 

H202 
The medians of CR are different across 

categories of the company’s ownership. 
0.743 Rejected 

H203 
The medians of SP are different across 

categories of the company’s ownership. 
0.002 Accepted 

H204 
The medians of CI are different across 

categories of the company’s ownership. 
0.943 Rejected 

H205 
The medians of PM are different across 

categories of the company’s ownership. 
0.341 Rejected 

H206 
The medians of HRD are different across 

categories of the company’s ownership. 
0.766 Rejected 

H207 
The medians of OL are different across 

categories of the company’s ownership. 
0.559 Rejected 

Asymptotic significances are displayed. The significance level is 0.05. 

Independent-sample median test 

5.3 Qualitative Results 

This section demonstrates and discusses the information gathered from case 

studies that were conducted with three KRI-SMEs in 2016. The aim was to explore 

the management style of small industrial businesses and provide insight into some 

issues that had arisen regarding lean implementation in the survey phase of the 

research.  

This section consists of three parts. Part one introduces the participated companies 

through their profiles. In part two, a short overview of the case study processes is 

provided. Finally, in part three, the collected data are examined and compared. 

Information from nine interviews representing the workforce awareness and 

opinions are analysed to provide a full landscape of lean practices in the KRI-SMEs.  
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5.3.1 Profile of Participated Companies 

1. Company A 

Company A is a well-known and competitive Single Layer Tiles and Natural Stone 

company which is a member of the KRI Commercial and Industrial Chamber. This 

company is a family-owned business which was established in 1993 and upgraded 

with advanced technology from Italy in 2012. The company’s head office, 

manufacturing sites, storages, and two warehouses currently occupy an area of 

4,600 square metres south of Erbil, the capital of the KRI. Additionally, company A 

recruits 10 full-time employees (four full skilled and six semi-skilled workers) and 

has four showrooms in other KRI and Iraqi cities. The company is supervised by the 

owner and technically controlled by his two Civil Engineering graduate sons.  

With a production capacity of 350 square metres per day, the company can deliver 

30 different varieties of tiles. The total capital of this company is $2 million, and its 

annual turnover in 2015 was over $800,000, with 54% coming from Iraqi cities. As 

a high-quality tile manufacturer, the company has maintained an excellent 

reputation with most of the prominent consumers. 

In terms of quality aspects, the company follows Iraqi specification 1984 (No. 1042 

1984). All quality control tests are conducted in the laboratories of the Ministry of 

Trade and Industries in the KRG. Italian experts and technicians visit the company 

regularly to provide the latest technology and production advice. The factory follows 

a strict health and safety policy and has only had one accident involving a member 

of staff during the last five years. Essential weekly and half-yearly machinery 

maintenance is also part of the company policy. The company is preparing to 

register and achieve ISO 9000 certificate next year.  

The company has a simple, functional organisational structure which consists of a 

head office, a sales department, and a manufacturing site. The owner of the 

company is directly responsible for most of the factory’s issues, especially for human 
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resources and financial management. New workers get full training for one week 

and continue for a trial of three months.  

2. Company B 

Company B is a plastic PVC pipe company, established in 2005 as a partnership 

business of three former employees who worked in a state-owned plastic company 

for more than 10 years, with a capital of $3.5 million. Production machinery of the 

company is procured from Italy, and quality control technologies are from Germany 

and the UK. The company is located 50 km north-east of Kirkuk and covers an area 

of seven acres. Sixty percent is occupied by the manufacturing site, raw material 

storages, employees’ canteen, management offices, and car parking, 20% for future 

developments, and the remaining 20% is green land.  

The company employs 19 highly skilled workers and has an annual production of 

1,200 tonnes of high-quality plastic pipes, sizes ranging from 16 to 110 millimetres 

and with a lifespan of at least 50 years. The company has 10 showrooms in Iraqi 

cities and exports a small amount of its production to the regional countries. The 

annual turnover in 2015 was $1.8 million. The company imports most of the raw 

material from Saudi Arabia, Emirates, Qatar, Iran, and Turkey.    

This company follows the specifications approved by Certificate of Conformity from 

Central Organisation for Standardisation and Quality Control (COC by COSQC) and 

Kurdistan Standardisation and Quality Control Administration (KSQCA). The head 

manager of the company and four of his skilled workers participated in five training 

courses from 2012 to 2014 held by UNIDO and KRG-MOTI. The training aimed to 

improve the quality of product design and specifications and it covered knowledge 

improvement and quality management. 

This company is managed by the sales manager, technical engineer and 

manufacturing director. Two product managers supervise the production processes. 

The management style is semi-centralised: the head manager shares responsibility 
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for the manufacturing process with the technician and product managers, but has 

sole responsibility for financial issues and staff recruitment.  

3. Company C    

Company C is a part of the bigger business group which started a beverage 

production with food-grade CO2 and carbonated soft drink production in August 

2004. Due to the increased consumer demand for natural drinking water, a new line 

of water operation was launched in 2006. The company has grown over the past 10 

years to become one of KRI’s leading providers of soft drinks and drinking water. 

Production machinery for moulding plastic and filling bottles is manufactured in 

Turkey and Italy. Quality control technologies are made in Switzerland and labelling 

printers brought from Germany. The company produces d200 ml, 500 ml and 1.5 

litre of drinking water and 330 ml, 1.5 litre and 2.5 litres of soft drinks and distributes 

to local customers in the KRI and most of the Iraqi cities. The plant is situated on a 

big lake of underground water 22 km south-west from Slemani on an area of 52,500 

square metres, which allows expansion, recruitment and additional growth for the 

future.   

The company’s headquarters has 45 workers and is located close to the 

manufacturing site and houses the senior manager, financial director, production 

manager and technician manager. The production capacity of the soft drinks line is 

3000 bottles/hour, and the drinking water line produces 12,000 bottles/hour. The 

annual turnover of the company is estimated at $2,500,000. 

The syrup room monoblock of the company is manufactured in Italy according to 

European standards. It is completely made from grade stainless steel, and its 

capacity is 6000 litres/hour. To provide pure natural bottled water that meets 

customers’ needs and expectation, a group of specialist staff carries out a series of 
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lab tests in the company. The regular assessments of the laboratory are CO2 content 

and purity, acidity, PH (Percentage Hydrogen content), TH (Total Hardness), 

dissolved Oxygen-Ozone content, MEA (Mono Ethanol Amine), TDS (Total 

Dissolved Solids), Brix, and water connectivity. 

The key mission of the company is to provide natural, healthy water to raise the 

quality of life and happiness of individuals. To achieve customer satisfaction, 

improve reliability and effectiveness, and maintain the high-quality process, the 

company achieved the ISO 9001 certification in 2014.  

It is clear from the company’s profile that the case studies cover different types of 

SMEs according to size, number of employees, ownership, quality management 

system, and industrial activities. They use similar production machinery and quality 

control equipment. The differences between the studied companies enable the 

collection of in-depth information about the sector and to display the impact of the 

selected factors on SMEs’ performance.    

5.3.2 Studies Conducted    

To offer a good range of information, the researcher asked participating companies 

to get involved in the interview at all three levels: owner/senior manager, production 

engineer and line worker. The reason for selecting different levels for each company 

was to explore in depth the working environment and managerial style. The selected 

person was motivated to understand the aim of the study, to feel free to provide any 

responses and comments they wished, and to prepare well for the interview date 

and provide accurate information.  

Each case included two sections: awareness about lean production techniques and 

lean production implementation. Depending on the availability of the interviewed 

person, each meeting lasted approximately two hours, and the conversation was 

recorded for accuracy and validity. Each discussion session was translated and 
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analysed afterwards. Table 5.30 summarises the general information about each 

participant. 

 Table 5.30 General information about interview participants 

Company 
General information 

Gender  Occupation Years of experience Qualification 

A 

A1 M Production engineer 25 MSc 

A2 M Owner   32 High school 

A3 M  Worker 6 Primary 

B 

B1 M Production engineer 16 BSc 

B2 M Owner   8 BSc 

B3 M Worker 4 Diploma 

C 

C1 F Production engineer 32 MSc 

C2 M Owner   12 BSc 

C3 M Worker 7 High school 

 

5.3.3 Responses Analysis 

5.3.3.1 Awareness of Lean Tools and Techniques 

1. Awareness of Lean Techniques 

The participants were not familiar with Agile Manufacturing, Quality Function 

Deployment, and KAIZEN. Most of the managers and other staff had no idea about 

these techniques and never implemented these tools in their businesses. However, 

the production engineers recognised most of them.  

Regarding the other tools and techniques such as 5S, PDCA, total productive 

maintenance, product quality, time to market, cycle time and supplier quality 

assurance, familiarity was high. Table 5.31 presents the company’s familiarity with 

LM techniques.  
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Table 5.31 KRI-SMEs familiarity with lean techniques  

No. Lean techniques Company A Company B Company C 

1 Customer data collection    

2 Agile manufacturing    

3 Just-in-time manufacturing    

4 Wide-market products     

5 Root cause analysis    

6 Quality function deployment    

7 Time to market    

8 Product quality    

9 Product cycle time    

10 Visualise stream chain    

11 Design assurance    

12 Cellular manufacturing    

13 Supplier quality assurance    

14 Total productivity maintenance    

15 Automation    

16 Statistical process control    

17 PDCA cycle    

18 5S    

19 Kaizen    

20 SMART goals     

2. The Reasons Behind Unfamiliarity To Lean Techniques  

To explore the reasons behind the lack of familiarity to lean techniques, the study 

provided six factors and asked participants to determine the most critical issue that 

impeded their awareness of lean tools. The language, culture and education were 

at the front of these factors. The participants believed that technological 

development, company size and industrial age had less effect on the familiarity with 

lean tools. Table 5.32 shows an overview of participants’ opinions.  

The majority of participants mentioned language barriers as the primary reason for 

their lack of familiarity with lean. All mentioned lean methods were in English without 

equivalent synonyms in the Kurdish language (the language spoken by the 

workers). This was the reason shown by B1: 

 “The language obstacle is central. All mentioned tools were innovated in the developed 

countries where the common language is English, and they have no synonyms in the 

Kurdish language. In my company, some of these techniques such as Cycle Time, 

Product Quality, Supplier Quality Assurance and Total Productive Maintenance were 

used, but they were not introduced in their official names.”  
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 Table 5.32 The barrier to lean tools familiarity amongst KRI-SMEs 

Barriers 
Companies 

A B C 

Language    

Technology development    

Company size       

Culture    

Industrial age    

Education    

Others, please specify 1- Management style. 
2- Isolation from the 

world 

1- Market size. 
2- Isolation from 

scientific 
institutions 

Primitive 

industrialisation 

Generally, the practice of LM is new in the KRI. The working environment is rule 

based, and the culture of lean production, where everyone in the factory considers 

the improvement issues as their responsibility, is poor. Assuming LM tools are 

known amongst managers or production technicians, they are not widely understood 

by the working staff. All line workers had no clear idea about most of the mentioned 

tools. A3 stated: 

“I have no clear thought about most of these tools. I follow the instructions of the 

plant owner. My responsibility is to work according to the rules proposed by the 

factory.”  

The management style and managers/owners’ mind-set were also mentioned as 

another factor behind this unfamiliarity. Most factory owners are businessmen rather 

than professional managers. They always follow the traditional approaches in their 

management and rarely introduce modern methods or attend training sessions. A2 

illustrated this reason and claimed:  

“I am running my factory as a businessman looking for the best product with 

competitive price and reasonable profit. I am passionate about modern production 

technologies and updated my factory with the latest Italian technologies in tiles 

production in 2012, but my knowledge about these methods is limited yet.” 

The characteristics of small companies are also impeding the knowledge transfer to 

staff. B1 stated: 
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“The owner believes that these tools are not suitable for him; he owns just a small 

business with limited resources and a little domestic market. Although he is familiar 

with lean techniques, he cannot offer opportunities to his staff to develop their 

knowledge and skills.”  

Although the companies differed in size, there was no clear evidence to show the 

differences in the awareness of the participants towards the mentioned tools. Their 

causes of non-familiarity were almost the same. Meanwhile, there were apparent 

differences between the level of awareness among production engineers, 

managers, and line workers. 

3. Understanding of Lean Techniques  

The study requested the participants to confirm their knowledge of relevant tools. 

Some descriptions were provided to guide their responses. Table 5.33 illustrates the 

general view of the interviewed workers.  

The participants confirmed that the benefits of a lean project have to be more 

significant compared with its required cost and time. They agreed that lean 

techniques could improve employees’ performance and customer satisfaction.  

                         Table 5.33 The description of lean tools by KRI-SMEs  

LM Description 
Companies 

A B C 

Eliminating wastes           

Decreasing defects                 

Customer satisfaction                

Respond to market    

Cost management               

Continuous improvement        

Performance improvement         

I do not know    

4. The Barriers to Lean Familiarity 

Eight issues were identified to address the barriers to lean awareness. Table 5.34 

summarises the responses. The feedback from the small businesses was similar; 

the participants mentioned financial difficulties, lack of time, lack of skills, external 



Results and Findings                                                                                                     Chapter Five  
 
 
 
 
 

228 
 

obstacles, and lack of government support as the main problems. Meanwhile, the 

medium-size company considered the top management commitment, employees’ 

resistance and lack of knowledge as their essential barriers. 

C1 explained that social culture also affected industrial development in the KRI: 

“Most of the KRI people avoid uncertainties. They always like to commit to the current 

conditions and cannot accept the proposed alternatives easily. If the owners are not 

guaranteed short-term benefits, they will not go to risk any changes.”  

Table 5.34 The barriers to the KRI-SMEs improvement 

Barriers 
Companies 

A B C 

Lack of top management commitment            

Financial difficulties          

Lack of time           

Lack of knowledge    

Employee’s resistance               

Lack of skills              

External obstacles           

Lack of government  support          

Other Social 

instability 

Short-term 

orientation 

Uncertainty 

avoidance 

5.3.3.2 Lean Manufacturing Practices (LL) 

The second part of the case studies addressed the level of lean implementation. 

This section presents the evaluation of lean practices according to the LEBM 

framework.  

 1. Lean Leadership  

A. Managers’ Commitment to Lean Strategies  

The responses confirmed that the leaders in company A and B showed higher levels 

of commitment to their managerial principles than those of company C. As the 

focused companies are not large corporations (employ 10 to 45 workers), and their 

management structure is simple, managers had more spare time to communicate 

with the working staff closely. A3 explained: 

“We are working in this factory as one family. The owner of the company spends all 
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his time with us. I trust him, and I can discuss even my personal issues with him. He 

is honest, friendly and promotes all the staff to perform better.” 

Lack of technical knowledge was the main problem that hindered the managers from 

leading lean processes. The managers could not follow perfect lean models 

because their technical knowledge and experience were limited. B2 illustrated his 

vision and stated: 

 “We are a market-driven factory; our showrooms explore customer’s needs. The 

production is demand-based, which is unstable but still within our capabilities. The 

situation is complex; we cannot estimate which direction we are going.”   

B. Manager’s Characteristics 

The study also asked the participants to describe their managers in a few words and 

provided them with seven short phrases to direct their responses. Table 5.35 

illustrates the participants’ opinions. In companies (A and B), the descriptions tend 

toward social leader (participative, fair and team integration, great attitudes), while 

in the factory (C) the descriptions were technical (knowledgeable, skilful, initiative, 

visionary, flexible). 

           Table 5.35 Description of the managers in KRI-SMEs 

Description 
Companies 

A B C 

Empowering    

Participative    

Knowledgeable    

Skilful    

Fair and just             

Team integrator               

Initiative    

Other, please specify 1- Responsible 
2- Active 
3- Intelligent  
4- Open mind 

1- Great 
attitudes 

2- Work 
facilitator 

1- Visionary 
2- Dependable 
3- Optimistic 
4- Flexible 

 



Results and Findings                                                                                                     Chapter Five  
 
 
 
 
 

230 
 

C. Manager’s Responsibilities 

The final two questions were about the manager’s responsibilities and the best way 

to promote good performance. Table 5.36 presents the participants’ responses. 

Table 5.36 Managers’ responsibilities in KRI-SMEs. 

 
Companies 

A B C 

Manager’s 

Responsibility 

1- Monitor work 
routine 

2- Be positive and 
fair to 
employees 

3- Reward and 
recognise high 
performance 

1- Keep relationship 
with customers  

2- Assemble and coach 
the best working 
teams  

3- Determine risks 
possibility 

1- Shape solutions 

2- Plan the business  

3- Manage changes 
and steer 
improvements 

4- Maintain a record 
of accurate 
information 

The best way 
to support 

1- Provide training 

2- Financial support 

3- Enhance   

   commitments 

4- Provide strong   

    work setting 

1- Collaboration   

2- Learning within  

    the work 

3- Enhance   

    employees  

    performance 

1- Provide helpful 
advice 

2- Influence others 
and  

    delegate duties 

3- Develop and 
maintain a  

    good relationship 

4- Promote efficiency 

2. Customer Relationship  

This part of the study reviewed the level of customer relationship in the case firms. 

Some of the practices were directly related to the manufacturing culture in the KRI, 

whilst others were associated with the capability of the company.  

A. Understanding Customer Relationship  

Despite the limited resources of small businesses, KRI social culture and available 

technologies in SMEs do not promote strong customer relationships. Online 

commercial activities in KRI culture are also relatively new. The participants 

confirmed that activities to evaluate the market situation identify customer 

behaviours and explore their needs and expectations are weak in companies A and 

B, but strong in company C. Company C, in particular, belongs to a bigger group 

and derives its resources, experiences and practices from the group. C3 explained 

the method to understand the behaviour of the client: 
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“This company follows a proper system to study changes in the market and consumers’ 

attitudes. Consumption of bottled water has increased sharply in recent years, and the 

company actively recognises this market gap and concentrates on it precisely.”      

B1 emphasised shopping culture and claimed: 

“Shopping culture in the KRI has many problems. First, the market is fragmented; there 

is strong competition with foreign products. Second, people cannot recognise and 

evaluate quality products. They always prefer foreign goods and make their purchasing 

decisions on the prize only. Third, social unrest and political crisis dynamically influence 

the commercial and business environment.” 

B. Awareness of Customer Satisfaction? 

The participants were also asked about customer satisfaction and how they can 

understand the customer’s voice. Their responses are summarised in Table 5.37. 

Small companies (A and B) often used simple and traditional ways to evaluate the 

customer satisfaction (personally and directly from the buyer), while company C 

used advanced techniques (either online or via paper surveys).  

Table 5.37 Customer satisfaction in KRI-SMEs 

 
Companies 

A B C 

Customer 

satisfaction 

meaning 

1- Customer retention 

2- Bring in more 

customers 

3- Business expansion 

1- Improve reputation 

2- Good feedback 

3- Meeting customers’ 

needs and 

expectations 

1- Customer loyalty 

2- Higher 

competitiveness 

3- The customer is 

first 

Feedback 

techniques 

1- Personally from 

customers 

2- Personal relationship 

3- From working 

contractors 

1- From showrooms 

2- Word of mouth 

3- Over telephone 

1- Social media 

2- Paper survey 

3- Sales dealers 

4- Personal contacts 

Easy to obtain 

customer 

feedback 

No No Yes 

Number of 

complaints during 

the last year 

2 4 20 
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The records of customer information were not found in any of the enterprises, which 

meant that performance in this area did not improve. Company A and B often faced 

difficulties to obtain customer feedback and mostly depended on personal 

relationships, while company C was more efficient because it uses social media and 

paper surveys to obtain feedback. B2 stated: 

“Most of our clients consider the low price of the product as the main aspect of their 

satisfaction. Although we guarantee our products for long life (50 years), they are 

always happy with low price products.” 

C.  Attracting New Customers 

Attracting new customers is crucial to improving the market share of SMEs. 

Activities such as providing gifts, discount offers, advertising and web-based 

publicity could draw attention. The study, therefore, explored the participants’ view 

about this matter. Table 5.38 presents responses to customer attraction. 

Table 5.38 Customers attraction activities in KRI-SMEs 

Customer retention 

activities 

Companies 

A B C 

Gifts    

Discount                        

New models of the 

product            
   

Extra showroom                   

TV advertisement    

Social media    

Other, please specify 1. 1- Ask customers 
to recommend the 
product to their 
friends 

2. 2- Team up with 
construction 
companies and 
local builders 

1- Provide 
commission to 
local dealers  
2- Create an 
attractive website 
for the company 
 3-Distribute 
leaflets and flyers 

1- Get involved in 
local business 
events and 
associations 
2- Take courses to 
learn about new 
marketing channels 
3- Mobile 
applications 

SMEs attempted, in a variety of ways, to attract new customers to increase market 

share since online techniques were still limited. Promoting online commercials could 

support SMEs to build a strong relationship with their clients and to react to market 

changes effectively. 
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3. Strategic Planning (SP) 

This section investigated issues related to the integration of lean initiatives into the 

strategic planning of the company. It focused on steps that direct the firm towards 

lean performance.  

A. Lean Strategies 

The participants confirmed that companies A and B were at the very initial stages of 

lean education, and they did not have clear strategies. Furthermore, they were not 

able to adapt lean activities as part of a long-term vision. The situation for company 

C was different; there were higher levels of understanding about such integration, 

and lean initiatives were aligned with its strategic planning.      

The evidence of documented vision and goals was found in company C, but the 

situations in company A and B were different. C2 commented: 

“Our strategies started with the employees at their workplace. We implement lean 

tools to improve workers’ attitude and develop the production processes as well, but 

our far vision is customer satisfaction.” 

B. Vision and Objective Statement 

The participants were asked if they kept a written vision and objectives statement. 

Table 5.39 summarises their overall opinions in this regards. They explained that 

the goal-setting processes were not an easy effort for small companies. Good 

infrastructure, skilled workers, financial resource, and government support impact 

the number and diversity of these objectives. 

Table 5.39 Vision and goal statement in KRI-SMEs 

Written vision and 

goals statement 

Companies 

A B C 

Yes    

No    

Way of setting    1- Meeting of the managers to discuss goal levels 

 2-Reviewing and evaluating the previous goals 

    3- SMART goals method 
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B2 commented on this topic: 

"We do not have a vision and goal statement to keep, but I believe we want to be 

the leader and most profitable plastic company in the KRI." 

C3 argued that: 

“In order to achieve our objectives, we narrowed them down to five goals. Too many 

goals might divert the organisation focus that often causes failure and frustration.” 

C. Infrastructure to Implement Lean 

This section also examined if the studied companies had a reliable infrastructure to 

implement lean approaches as a long-term objective. The participants were asked 

to confirm the adoption of six lean enablers. Table 5.40 shows the responses. 

             Table 5.40 Lean enablers in manufacturing KRI-SMEs 

Enablers toward lean 
Companies 

A B C 

Management commitment    

Working condition    

Supplier relationship    

Organisational culture     

Financial availability    

Quality control initiatives    

4. Continuous Improvement (CI) 

Continuous improvement as a strategy for growth should be investigated through 

various areas of the business. This section, therefore, emphasised the range of 

activities related to the potential improvements across the firms.  

A. Flow of Information 

As owner-driven organisations, all studied companies were struggling with the flow 

of information to the workforce. Data related to financial, networking and marketing 

were always limited to top management. Regarding the flow of information to the 

staff, A1 stated: 

“The information about the company usually does not exceed the upper management 

levels. Factory owners consider information as the secret that enables them to run 

the business efficiently.” 
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B3 also explained: 

“My information is limited and does not exceed what I need for my working routines. I 

do not have a clear idea regarding plans, future projects, financial situation or profits.” 

B. Encouraging Improvements 

The policy of suggestion and reward was found in companies B and C. Both 

companies had a suggestion box which was managed by the production managers, 

and applicable ideas were encouraged, while factory A responded verbally and 

directly to the workers’ ideas. Table 5.41 shows an overview of participants’ 

opinions. 

Table 5.41 Reward types in the manufacturing KRI-SMEs 

Rewards 
Companies 

A B C 

Monetary     

Recognition    

Improving work conditions                 

Promotion    

Paid time off                        

Team-based reward                      

Other, please specify 1. A gift 

2. A family trip 

3.  Power and 
responsibilities 
delegation 

4. A special 
dinner  

5. Customer’s 
praise reporting 

6. A work-related 
training course 

7. A personal note 
or message 

8. Postgraduate 
sponsorship 

9. Selection 
(Employee of 
the year) 

10. Appreciation 
certificate 

C. Improvement Orientation 

One of the critical barriers to CI is associated with the mind-set of the owners. They 

believe in radical breakthrough changes, such as technology updates, without 

adequate consideration of managerial and infrastructure issues.  

While the studied companies improved technologically, the management style, 

working conditions, and workforce experience remained without development. 

Therefore, the real improvements had not yet taken place. The scheduled plans to 

implement incremental changes were relatively absent, and most of the workers had 

no clear idea about it.  
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According to B1, the owner’s orientation is one of the obstacles of CI: 

“CI is a long-term philosophy which needs motivated action plans. The owner is a 

businessman rather than a professional manager, seeking a quick short-term profit. 

Therefore, he believes that technological updates alone can bring all improvements.”     

D. Waste Reduction 

Eliminating waste is an important strategy that leads to significant improvement. The 

factory required an adequate programme to address wastes and collect data about 

them to find their root causes. Due to its importance, the study addressed this issue 

through two questions. Table 5.42 shows the responses. 

Table 5.42 Major losses and their root causes in KRI-SMEs 

 
Companies 

A B C 

Major wastes    

Raw material                    

Time    

Rejected products              

Energy    

Other, please 

specify 

Time losses after 

standard breaks 

Defects 

Needless inventory 

Equipment 

failure 

Minor stops 

Causes of wastes 

 1- Incorrect storage 

2- Lack of commitment 

3- Lack of knowledge 

1- Improper handling 

of raw materials 

2- Defect products 

3- Poor maintenance  

1- Machine faults 

2- High energy 

consumption 

3- Bottleneck 

points 

E. Challenges of Continuous Improvement 

Finally, in this section, the interviewed workers were asked to verify the most 

challenges that impeded the continual improvement of their companies and what 

information they most need to skip those barriers. The conclusion of their responses 

is presented in Table 5.43. 
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Table 5.43 Challenges of CI in the KRI-SMEs. 

Challenges 
Companies 

A B C 

Financial    
Technical    
Working skills    
Infrastructure service                

Staff availability                    

Other, please specify Work-related 
pressure 

Work culture 

Uncertain  

market share 

Time 

Short-term vision 

Poor network with   
similar companies 

Required information                    A                                    B                                 C 

Technical    

  Managerial    
Production process               

Suppliers’ standards              
Customer feedbacks                

Other, please specify Learning 
opportunities 

communication 

Advanced managing      

Skills  

Market information 

Recent industrial 
progress 

5. Process Management (PM) 

This section discussed production processes in terms of workplace layout, 

productivity maintenance, automation and statistical process control. It examined 

the extent to which the companies applied knowledge, skills, tools and techniques 

to visualise, measure, control, and improve manufacturing procedures.    

The responses confirmed that, despite updating production technologies, the 

organisational performance still faced serious problems. Although using advanced 

technologies did speed up technical improvements, the companies still required the 

correct culture and adequate management style to improve their performance.  

It is apparent that cleaning, maintaining and organising production machinery was 

the daily routine of firms. Therefore, each factory had clear and compulsory rules. 

The regular practice of these activities made production machinery and equipment 

available, efficient and also enabled it to operate at ideal conditions most of the time. 

It also enabled the company to detect, analyse and control potential errors and 

calculate losses and waste accurately.  

There was no evidence of recording manufacturing process in factory A and B, while 
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in company C time, waste and material consumption were recorded correctly. 

Regarding technological updates and work system, B1 declared: 

“Although this company uses the latest technology in the plastic industry, the production still 

follows the traditional methods. Most of the calculation and reports about production 

statistics, unit costing bills, gaseous emissions, solid and liquid waste are absent. The data 

formats, causes, and economic feasibility analysis of these losses are entirely missing.”   

Associated with the process management methods, A2 stated: 

“I manage my factory through a simple industrial system consisting of several stages. I can 

estimate the time, wastes and material losses without complicated tools which have little 

idea about them.”   

A. Software-based Management 

Automated software has a substantial impact on process management. It turns 

complex process, procedures and documents into a simple clear map that everyone 

can understand and follow. It also facilitates customer service, feedback and 

market-related actions. The study, therefore, investigated the critical barriers that 

impede its improvement. The responses in Table 5.44 show that technological, 

economic and managerial reasons influenced the software-based activities.  

Table 5.44 Web-based activities and their main barriers in the KRI-SMEs 

Software-based 

process 

management 

Companies 

A B C 

Regular 

implementation 

   

No No Yes 

Main barriers  

Lack of skill    

Language                     

Poor banking system    

Limit online 

population                  
   

Culture    

Economic situation                

Other;  

Please specify                          

1. The lifestyle in 
KRI  

1. Different shopping 
habits 

2. Poor mailing 
services 

1. Poor security 
and privacy 
protection 

2. Lack of IT 
skilled workers 
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C1 commented about software-based approaches in the KRI: 

“The software-based management is at the starting stage in the KRI. Skills, culture, 

individuals’ economic capability, limited local online population, lack of internet 

service, are fundamental challenges of bad e-business in the region.” 

B. Waste Elimination 

Due to the importance of waste elimination as a core activity of LM, the study 

examined the familiarity of seven manufacturing wastes among the studied 

companies and asked about the process of waste reduction across the production 

processes. Table 5.45 shows the responses. 

B1 focused on unseen human-related wastes: 

“There are also wastes in hidden human potentials, which might cause a loss in 

motivation, loss in creativity, loss in new ideas and loss in innovation. These types of 

waste often resulted from management style, policies and managers’ attitudes."  

Table 5.45 Familiarity of manufacturing waste and elimination process to KRI-SMEs 

Type of waste A B C 

Transportation    

Inventory    

Motion    

Wating    

Overproduction    

Over-processing    

Defects    

Process of waste reduction 

Waste documentation    

Waste analysis    

Waste removal    

 

Identification, classification and reduction of waste in company C were developed 

compared to what had been found in companies A and B. C2 explained their 

company’s procedures in this regard: 
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“We follow learning organisation procedures in detecting and removing wastes of the 

manufacturing process. We learn, train and improve our employees constantly and 

encourage them to use their knowledge to find potential errors or wastes and also to 

provide their solutions and opinions about any specific situation."     

C. Problems Related to Production Processes 

The final practice which was reviewed in this section was about problems 

encountered in the production process, and challenges faced in eliminating them. 

Table 5.46 summarises the respondents’ opinions regarding this issue. 

Table 5.46 Production process problems and challenges to updating 

Potential problems 
Companies 

A B C 

High cost    

High risk    

Ineffectiveness    

Low quality             

Lack of consistency    

Other, please 

specify 

1. Weak 
measurement 
system 

2. Weak link 
between 
production and 
marketing 
department 

1. The narrow 
range of 
products 

2. Poor 
workplace 
organisation 

3. Spare parts 
are expensive. 

1. Poor time 
management 

2. Market demands 
fluctuation 

3. Lack of 
investment in 
R&D activities 

Challenges of problem-solving activities 

Lack of understanding                  

Poor technological    

Lack of commitment    

Lack of skills    

Lack of support    

Other, please 

specify 

1. Lack of 
experience 

2. Incorporated 
manual and 
automated tasks 

1. Lack of expert 
participation 

2. Lack of 
investment in 
training and 
education 

1. Management 
style and owners 
mindset 

2. Insulation from 
research and 
science 
institutions 

The potential problems were mainly related to human resources, machine, method, 
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money and material. The low-skilled workforce was the key reason for the problems. 

Lack of growth opportunities, deficient work conditions and low wages discouraged 

qualified engineers and skilled workers from working for private manufacturing 

companies. Consequently, factories struggled to produce and maintain high-quality 

products.  

6. Human Resource Development (HRD) 

As a central aspect of lean, the case studies emphasised the workforce 

development. This part examined the improvement of employee-related conditions 

in their companies.   

A. Employee Empowerment 

All interviewees complained about lack of empowerment and non-participation in 

the decision-making process. They confirmed that top managers did not believe in 

the employees’ capabilities. Consequently, they were not empowered. They also 

claimed that their roles were limited to basic routine tasks. B1 criticised the 

workforce empowerment in small businesses: 

“The owner runs the business through a flat structure and takes the full risks personally. 

The power in this situation is often centralised, and the owner is the sole person who 

can direct the group where he wishes.”  

B. Appraisal System 

Companies A and B did not have an appraisal system that could fairly assess 

workforce performance. Managers explained that they had few staff members and, 

therefore, they could evaluate workers’ performance personally without a need for 

an appraisal system. Meanwhile, the circumstance in company C was different. 

They deployed a regular annual assessment programme focusing on employees’ 

productivity, soft skills, leadership and communication. Consequently, managers 

reviewed the compensation schemes and production schedules every year to 

guarantee fair and transparent work environment. 

A2 explained the worker assessment method: 
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“I manage a team of just ten persons, which enables me to monitor the process and 

to recognise each member’s performance and talents easily. I can present a fair 

assessment with accurate feedback when required.” 

The appraisal activities in company C were formalised and based on scientific 

principles, according to C2: 

“Productivity, communication, problem-solving skills, leadership, innovation and 

reputation are pillars of our appraisal system. We apply an annual review of the factory 

production schedules, salary system, and improving opportunities to develop a fair 

and transparent working condition.” 

C. Training and Educational Programmes 

The learning and educating working-related opportunities that bridge the skills gap 

were mostly rare. The workforce has to prove their abilities and also build trust and 

confidence. The participant responses are presented in Table 5.47. 

  Table 5.47 Working conditions in KRI-SMEs 

 
Companies 

A B C 

Employees’ 

feedback is 

understood and 

appreciated 

   

Training during the 

last three years 
Italian experts 

and 

technicians 

visit the 

company 

regularly and 

provide the 

latest 

technology 

and 

production 

advice 

Courses by UNIDO:  

Entrepreneurial 

development 

Management Skills  

Knowledge 

development 

Financial 

management.  

Courses by KRG-

MTI: 

Business 

opportunities 

Business planning 

Regular courses 

held by the group: 

Goals setting and 

planning 

Teamworking 

Creativity 

Decision-making 

Interpersonal skills 

Effective 

communications 

Opportunities to 

use skills and 

knowledge  

Leading 

induction 

sessions and 

new 

employees 

training  

Representing the 

company in the 

exhibitions and 

learning opportunities 

Assessing our clients 

and dealers 

Delivering sale pitches 

Conducting 

brainstorming 

activities 

Preparing 

meeting agendas  

Distribution post-

meeting reports  
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It seems that the training and learning sessions, and opportunities to approve skills 

and knowledge, will expand as the company grows, and its resources increase. 

Employees in micro-businesses can develop their abilities by taking on more than 

one role in the production processes. The factory owners and managers must try to 

offer the best working conditions that satisfy employees and motivate them to 

perform better.  

D. Workforce Gratification 

This section also listed seven aspects that contributed to staff gratification, which 

supported them to create better working conditions. The summary of the 

participants’ ideas is presented in Table 5.48.  

    Table 5.48 Employee’s satisfaction aspects in manufacturing SMEs 

Satisfaction aspects 
Companies 

A B C 

Management style               

Wages    

  Place    

Products    

Staff    

Reputation      

Working conditions             

Other, please specify 1- Flexible working 
hours 
2- A chance to 
contribute to the 
company success 
3- Feel rewarded 
and respected 

1- Market position 
2- Friends and 
relatives are 
working in the 
company 
3-Knowledge and 
joy sharing 

1- Opportunity to 
gain extra 
knowledge and 
skills 
2- Creative way to 
solve problems 

7. Organisational Learning 

Knowledge is one of the essential factors that influence the performance of the 

company (Mahmoud et al., 2011). The correct handling of information can ensure 

business survival. This part, therefore, provides insights into the knowledge and 

organisational learning.  
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A. Data Documentation 

No evidence was found in factory A and B to prove that the company provided 

documents or disseminated its daily organisational performance formally. 

Externally, they also followed verbal methods to understand the business 

environment, suppliers and market challenges. They depended on personal 

contacts to accumulate information from their customers, suppliers, government 

bodies and similar factories. As a result, most of the strategic directions and 

important decisions were based on limited information. 

B. Benefits of Knowledge Management 

This section studied the familiarity of the participants with knowledge management 

relevant to organisational learning. Due to centralised power, most information and 

data were limited to the owners. Table 5.49 summarises the participants’ overview.  

A2 believed that systematic knowledge management was not suitable for his 

company: 

“We follow a simple production process consisting of six steps, three automatic and 

three manual. The steps are visual and understandable to maintain or improve 

without a need for written guidance.” 

B2 emphasised external knowledge and stated: 

“I participated with four of my staff in five training opportunities offered by UNIDO and 

KRG-MTI during 2012-2014. I am also following the developments of the market 

seriously; I am continuously in contact with my customers, suppliers, and other PVC 

factories in the KRI.”     

In company C, there was evidence of systematic knowledge management. The 

collection and flow of information relatively improved remarkably. The factory has 

an official website, effective annual appraisal system, technical manuals, online 

group communication for managers, and proper documentation and archive. The 

decision-making processes in the company were often based on archived 

information from the different departments. 

C2 claimed that knowledge management is in progress in his enterprise: 
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“We have an official website and a number of leaflets that provide basic information for 

the public. Internally, we implement an annual appraisal system and have a manager’s 

online group to examine working problems, receive customers’ feedback and share the 

latest available information.”   

Table 5.49 Organisational learning in KRI-SMEs 

 
Companies 

A B C 

 

Meaning of 

knowledge 

management 

 

 

 

1-The collection of 

useful information 

to develop the 

business 

2-Documenting 

and reusing 

working-related 

information 

 

1-To provide the 

right information 

for the right 

person at the 

right time 

2-Information-

based decision-

making process 

3- Using IT to 

deal with 

sensitive data  

1-The culture of 

generating, 

learning and 

sharing of 

knowledge 

2-Availability of 

correct 

information that 

supports 

organisation’s 

objectives 

Benefits of organisational learning 

Better performance                         

Loyalty    

Innovation    

Improved retention    

Workforce 

coordination 

   

Aid decision-making                  

Other, please specify 1- Decrease 

defects and 

errors 

2- Increase 

process 

effectiveness 

3- Facilitate 

management 

1- Speed 

production 

processes 

2- Increase 

visibility 

3- Reduce 

inventory levels 

1- Synchronise 

employees 

activities 

2- Support 

proper planning 

3- Support 

suppliers network   

Information flow techniques 

Face to face                      

Group meeting              

Web-based                  

Poster    

Display board                 

Mobile Tech       
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Due to the flat organisational structure, a small number of the workers and simple 

production techniques, internal communication and knowledge sharing was efficient 

(Rose et al., 2011). In general, the manager and the workforce meet each other face 

to face regularly. Thus, there were opportunities to discuss organisational issues 

and business-related problems. However, the business owners still withheld some 

valuable information from their staff.     

C. Challenges of organisational learning 

Here, the study focused on the challenges to organisational learning by asking 

participants to identify the common problems facing this practice. Table 5.50 shows 

that time, technology and lack of skill were critical to organisational learning.  

                      Table 5.50 Knowledge management problems in KRI-SMEs 

Problem 
Companies 

A B C 

Limited financial resources    

Lack of time      

Outdated technology    

Lack of skill    

Lack of knowledge    

Poor organisational culture    

8. Business Performance (BP) 

It was observed that customer satisfaction and competitive growth were the most 

improved indicators, while employees’ satisfaction and work environment were bad. 

Global market orientation and fierce competition by the foreign companies motivated 

KRI private companies to strengthen their focus and relationship with customers to 

achieve their loyalty. The businesses studied in this research set up dealership and 

showrooms in KRI and Iraqi cities to facilitate their relationship with customers. They 

obtained customer feedback and complaints through these sale outlets. The 

imported goods were sophisticated; also motivated KRI factories to improve the 

quality of their products to sustain their market positions. 
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The employees were not completely satisfied with the work environment. They were 

not truly proud of their work, and the owner could not promise them long-term 

employment.  

Job-related issues such as workload, working shifts and time, health and safety, 

employee’s well-being, organisational justice, task clarity and workplace layout were 

still problematic. The lack of leadership skills, old management style and poor 

design of the workplace created staff dissatisfaction.  

Regarding customer satisfaction, A2 stated: 

“I do not have other options but to establish a dynamic relationship with my 

customers. Fostering possible engagement and true loyalty with customers starts 

from the purchasing of raw material till the using tiles on the building ground.”   

B3 complained about work in small private companies: 

“Permanent working in small factories is not encouraging. The opportunities for high 

wages and skills are limited; the working conditions are poor, and a system that can 

assure my future, such as retirement, disability compensation and sickness benefits, 

is also missing.” 

Figure 5.9 summarise the main aspects that affect the KRI-SMEs with respect to the 

eight constructs used to develop the framework that could produce performance 

development in the studied firms. The figure shows that the small businesses in the 

KRI have to think about these barriers when trying to prepare their companies to 

implement lean projects. 
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Figure 5.9 Barriers to Lean implementation within KRI-SMEs 

Lean leadership 

 Lack of technical knowledge 

 Misperception about  lean benefits 

 Short-term vision and objectives 

 Lack of commitment to lean values 

 Lack of leadership and supervisory skills 

 Lack of adequate training and education 
 Fare of expansion and development 

 Centralised management style 

Customer relationship 

 Poor control to demand variability 

 Poor organisational culture 

 Ineffective online commercial 

 Absence of customer’s voice 

 Lack of market research 

 Lack of knowledge about quality 

 Price based shopping habit for people 

 Social and political unrest 

 Poor banking system in the KRI 

Business performance 

 Low competitive growth rate 

 Undependable work environment 

 Low income and limited profit margin 

 Small market share 

 Dissatisfied and ignorant employees  

 Low work quality 

 High cost investment 

 Unstable daily sales 

Organisational learning 

 Lack of capturing of information 

 Lack of benchmarking 

 Unfamiliarity with knowledge management 

 Absence of effective collaboration 

 Improper documentation and archive 

 Lack of research and development processes 

 Lack of innovation 

 Old fashioned practice for knowledge sharing 

Human resource development 

 Lack of empowerment 

 Lack of trust in the employee’s capabilities 

 Poor compensation schemes 

 Confusion about the concept and benefits of 

lean 

 Lack of involvement in decision-making 

processes 

 Problems and lack of interest in teamwork 

 Poor health and safety policies 

Resistance to lean changes 
 Unclear description of responsibilities 

Continuous improvement 

 Week flow of information 

 Poor networking with similar enterprises 

 Lack of motivation 

 Poor rewarding system 

 Outdated management style 

 Short-term profit orientation of the company 

 Poor performance analysis 

 Lack of skilled staff 

 Poor and unplanned corrective actions 

 High work-related pressure 

 Lack of resource availability 

Strategic planning 
 Traditional short-term thinking 

 Unclear lean strategies 

 Inappropriate goal and objectives setting 

 Undependable infrastructure to implement lean  

 Lack of supplier network 

 Insufficient resource planning 

 Failure to prioritise lean tools and techniques 

Barriers of effective 

implementation of lean 

within manufacturing 

KRI-SMEs 

Process management 

 Poor production and quality control system 

 Week software-based process management 

 Old and complex IT system 

 Language barriers 

 Deficient work conditions 

 Lack of consultation and expert involvement 

 Late response to external changes  

 Insulation from research and science 

institutions 

 Poor facility and layout organisation 

 Lack of flexible production processes 

 Poor management of stock and inventory 
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5.4 Chapter Summary 

This chapter presented how the results were obtained and analysed. The results 

enabled the researcher to appreciate the familiarity of lean tools and to examine the 

lean practices within the studied companies. The results also endorsed the 

researcher to test hypotheses related to the impact of lean tools on business 

performance. The influences of size, age and ownership into lean practices were 

also investigated. The results of this chapter concluded that: 

 Majority of the KRI-SMEs belong to the construction material, metal processing, 

plastic industries and food and drinks sectors. 

 90% of KRI-SMEs have a quality management system in place. 

 60% of the SMEs classed themselves as beginners, while 20% of them were 

familiar with lean tools and techniques. 

 Lean practices have a significant impact on business performance and strongly 

influence customer satisfaction, profitability increase, employee satisfaction, 

competitive growth, and ergonomic improvement. Table 5.51 shows the linear 

regression equations of the relationship between lean practices and business 

performance indicators based on the KRI working conditions. 

 The age of the company has a significant impact on lean practices, especially for 

organisational learning and continuous improvement activities. 

 The size of the company has a significant impact on lean implementation, 

especially for customer relationship, strategic planning, continuous improvement 

and organisational learning. 

 The ownership of the company has no significant impact on lean adoption. 
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Table 5.51 Linear regression equations of LM-BP indicators 

No. Relationship 
Linear regression equation of the 

relationship 

1 Lean practices-Business performance BP = 7.35+ 0.83 HRD + 0.63PM + 0.492 OL 

2 Lean practices-Customer satisfaction CUS= 1.78+ 0.49HRD+0.38OL+ 0.24PM. 

3 Lean practices- Profitability increase PRI = 2.303 + 0.24 HRD + 0.137 SP 

4 Lean practices- Employees satisfaction EMS = 1.383 + 0.34 HRD + 0.091 OL   

5 
Lean practices- Competitiveness 

growth 

COG = 1.239 + 0.430 CI + 0.318 HRD + 0.249 

OL 

6 
Lean practices-Ergonomic 

improvement 
ERI = 1.364 + 0.093 PM + 0.07 HRD 

The chapter also examined and analysed information collected through interviews 

from three SMEs in the KRI. The case studies came out with 20 factors that drove 

lean practices in the KRI-SMEs. Table 5.52 shows these factors. 

Table 5.52 Lean manufacturing drivers in the KRI-SMEs 

No. LEBM drivers 
Micro 

company 
Small 

compan
y 

Medium 
company 

1  Top management commitment    

2   Management involvement    

3 Clear lean strategies    

4 Use of right lean tools    

5 Delegated responsibilities    

6 Long-term vision     

7 Reward and motivation    

8 Training and educating    

9 Total employees involvement    

10 Workforce empowerment    

11 Team-working     

12 Deep understanding     

13 Financial resource allocation    

14 Customer involvement    

15 Communication and knowledge sharing    

16 Leading lean activities    

17 Quick feedback responsiveness    

18 Manufacturing planning    

19 Improvement suggestion system    

20 Influence over suppliers    

The case studies also discussed the main problems that faced effective lean 

implementation in the KRI-SMEs, and these are summarised in Table 5.53. Despite 
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the challenges, the case studies confirmed that lean practices were still applicable 

in KRI-SMEs and could provide improvements in the manufacturing performance. 

Table 5.53 Lean manufacturing problems in the KRI-SMEs 

No. Lean problems 
Micro  

company 

Small 
company 

Medium 
company 

1 Language barriers    

2 Technology development    

3 Company size    

4 Organisational culture    

5 Low-qualified workers    

6 Lack of management commitment    

7 Lack of time    

8 Lack of skills    

9 Lack of government support    

10 Change resistance    

11 Lack of financial resources    

12 Lack of infrastructure services    

13 Work-related stress    

14 Lack of awareness    

15 Poor banking system    

16 Market size    

17 Legislation    

The next chapter will discuss the findings of the research and compare them to what 

has been found in the literature. A diagram to analyse the current manufacturing 

situation of the KRI-SMEs and guidelines to support the successful implementation 

of LEBM framework will also be developed. 



 
 

252 

Chapter Six 

Discussion of the empirical Results 

6.1 Introduction 

This chapter discusses the research findings. The results were obtained from the 

survey, multiple case studies and semi-structured interviews. Five research questions 

and 11 hypotheses were developed to evaluate the level of lean practices within KRI-

SMEs and draw up a portrait of their management situation. Three different 

techniques for data collection were used to answer the research questions and test 

the hypotheses. 

6.2 Discussion 

Although the concept of LM has been globally investigated by many researchers 

since 1990 (Ohno, 1988; Womack et al., 1990), the adoption of the concept is still 

complicated and faces critical problems, especially in the context of KRI-SMEs. In 

this research, LEBM framework provided a comprehensive list of lean requirements 

(critical factors and sub-factors) to promote KRI manufacturing SMEs to implement 

lean techniques effectively. 

Lean practices in KRI-SMEs were quite diverse, ranging from beginners to advanced 

adopters. In general, the survey phase indicated that LM enablers (namely lean 

leadership, customer relationship, strategic planning, continuous improvement, 

process management, human resource development, and organisational learning) 

were partially implemented. The mean scores of some lean enablers were close to 

those of lean businesses (over 4 out of 5). This meant that, although KRI-SMEs are 

currently implementing just a few of the tools and techniques, they have the potential 

to improve and become lean companies in the future. The majority of KRI-SMEs had 

a type of quality control system in place, which could be improved for implementation. 

The survey phase of this research confirmed that the majority of KRI-SMEs classed 

themselves as beginners of lean awareness, while a minority of the businesses were 

already familiar with this technology. Lean techniques such as 5S, PDCA cycle, TPM, 

time to market, and product quality were popular within KRI-SMEs; however, 
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advanced techniques such as Agile manufacturing, QDF, Kaizen and Visual Stream 

Chain were less known. Despite this, KRI-SMEs appeared keen to use lean tools to 

standardise, improve and optimise internal operating procedures. 

The questionnaire survey also confirmed that partial implementation of lean in the 

KRI-SMEs already had a significant impact on business performance. Human 

resource development, process management, and organisational learning practices 

confirmed a significant positive impact on customer satisfaction. Other positive 

impacts were profitability increase, employee satisfaction, competitiveness growth, 

and ergonomic improvement. Linear regression analysis showed that LEBM enablers 

were responsible for 56 percent improvement in the business performance of KRI-

SMEs.  

These results were consistent with the conclusions of Chaplin et al. (2016), which 

claimed that partial implementation of lean could positively influence the SMEs’ 

organisational performance. These findings were also supported by the results of 

Buyukozkan et al. (2015), Marodin and Saurin (2013), and Eswaramoorthi et al. 

(2011), who claimed that lean implementation in developing countries was generally 

partial and incomplete.  

Furthermore, it has also been confirmed through Pearson correlation analysis of 

LEBM components that lean enablers interacted with each other during 

implementation. The results showed strong dependency amongst LEBM criteria, 

which meant that applying a limited number, or a set of, lean tools could not solve the 

problem comprehensively within the company.  Although just three enablers (human 

resource development, process management and organisational learning) made a 

significant impact on KRI-SMEs’ performance, they were also correlated to other 

factors (lean leadership, customer relationship, strategic planning, and continuous 

improvement). Therefore, ignorance of some of the lean factors could affect the 

effectiveness of other enablers. This is in line with what has been claimed by Wilson 

(2010), Hu et al. (2012), and Parris (2013), that lean techniques work together to bring 

solutions to the difficulties that companies face.   
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 To understand the effectiveness of lean enablers, it was essential to understand sub-

factors as well. The LEBM framework, therefore, could be redesigned by considering 

correlations among enablers and sub-enablers during lean implementation. A typical 

company could prioritise enablers and sub-enablers based on their experience with 

lean technology.  

Lean technology could be implemented in a variety of production environments 

regardless of size and type, especially in developing countries (Mohammad et al., 

2013; Al-Zu’bi, 2015). However, the relative importance of the enablers may vary from 

company to company, depending on the business type.  

Full implementation of lean techniques in KRI-SMEs has not been possible so far due 

to reasons discussed previously. For instance, case studies highlighted factors such 

as language barriers, organisational culture, low-skilled workers, lack of awareness, 

poor banking system, obsolete manufacturing technologies, the size of the market 

and lack of government support as possible reasons for full adoption. 

The case studies also highlighted language barriers, lack of information about lean 

approaches, and lack of statistical techniques and documentation as the main 

obstacles for effective lean adoption within KRI-SMEs.  

It was also confirmed during case studies that the above factors influenced the firm’s 

ability to establish teamwork, communicate effectively and involve employees to 

implement lean methods successfully. The findings were in agreement with the Ottar 

et al. (2011) literature review about lean barriers in SMEs. 

Additionally, the interviewers mentioned that external factors such as the economic, 

social and political stability, government support, appropriate trade legislation, KRI 

market policies and the size of foreign investments were critical factors that affected 

SMEs’ manufacturing capability. All of these aspects negatively impacted KRI-SMEs’ 

growth and survival. The participants agreed that external factors posed additional 

obstacles for the companies to improve their performance. 



Discussion of the Empirical Results Chapter Six 
 
 

255 

It was found that KRI-SMEs were under real pressure, which forced them to adopt 

lean approaches to survive. Internally, outdated management style, an underskilled 

workforce, low productivity, and externally, hyper-competition in the KRI market, were 

challenges that put KRI-SMEs under pressure to apply LM to maintain customer 

loyalty and boost their business performance. These results supported the findings 

of Antosz and Stadnicka (2017), Zhou (2012) and Forrester (2010), confirming that 

lack of productivity and competitiveness challenge constrained organisations to 

implement lean thinking. 

Due to the business requirements and reconstruction processes in the KRI, lean 

approaches have been practised for more than 10 years. Studies by Sadiq and 

Dawood (2015), Mohammad and Al-Moeny (2013) and Al-dabbagh and Hassan 

(2010) confirmed that awareness and practices of lean techniques such as product 

design, inventory reduction, TPM, and supplier relationship were high among Iraqi 

and KRI companies and significantly influenced organisational performance. The 

success achieved by those SMEs that adopted lean could be one of the reasons why 

other companies may consider lean methods. 

The critical factors that encouraged lean adoption within KRI-SMEs, according to the 

case studies, were long-term vision, employees’ reward and motivation, top 

management involvement, quick response to customer feedback and training, and 

education opportunities. However, specific factors were observed in some 

companies, such as deep understanding of lean, clear lean strategies, resource 

allocation, and communication and knowledge sharing.  

The case studies and the interview of experts confirmed that the gap between the 

LEBM framework and the current management situation of KRI-SMEs was huge. For 

successful implementation, and subject to their capabilities, a particular company 

could split the criteria of the framework into a number of steps and achieve this over 

a short to long term (three to 10 years, for example). This conclusion supported the 

findings of Netland (2016), who claimed that universal advice for implementing LM 
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did not work. Instead, each organisation has to fit lean components and critical factors 

into its specific situation. 

Furthermore, the multiple case studies provided a more precise portrait about what 

was going on in the KRI-SMEs: it was found that top managers were relatively 

committed to their management principles, and they had more spare time to spend 

with their employees to communicate and solve work-related problems. Generally, 

the employees trusted their managers and maintained a strong relationship with 

them. The main problem with top management was that they were very busy and 

money-driven.  

Furthermore, the employees in the KRI-SMEs expected their managers to champion 

improvements, provide training and education opportunities, delegate production 

responsibilities, share working information and reward excellent performance. 

However, the majority of the employees were satisfied and proud of their 

responsibilities in their companies, but they would prefer empowerment, higher 

wages, better working conditions and a higher level of job security. 

The challenging aspect of LM, such as new manufacturing and quality control 

technologies, robust TPM system and skilled medium management, was developed 

in KRI-SMEs, particularly in companies aged between five and 10 years. On the other 

hand, centralised responsibilities, team-working, decision-making, customer and 

supplier relationships, partnership with scientific institutions, and networking among 

similar companies were still immature, and there were no observable differences 

between micro-companies and large companies in this regard. 

 It was also confirmed from the multiple case studies that the government in the KRI 

mainly depended on its oil revenue and paid more attention to this sector. The 

participants highlighted the lack of attention by the local government as a major 

external problem since the government did not give priority to the manufacturing 

sector. This sector, particularly the private SMEs, did not get appropriate support and 

consideration from the government. The company owners relied on their capabilities, 
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especially in securing financial resources. However, there were many informal local 

and international organisations which provided technical and managerial support for 

small and new businesses. 

Thus, it could be concluded that the LEBM framework is a combination of theoretical 

and empirical research perceptions. It was developed to be feasible and applicable 

within KRI-SMEs. The following section will discuss the findings according to the 

criteria and sub-criteria of the framework.     

6.2.1 Lean Leadership 

It was revealed from the literature review that leadership issues were the most critical 

factors for successful lean implementation (Knol et al., 2018; Alefari et al., 2017; 

Nguyen, 2015). This criterion of LEBM, therefore, aimed to raise the main concerns 

for top management to effectively initiate and lead lean projects within their 

companies, particularly human resource and strategic issues. It is their responsibility 

to provide clear vision and strategies, to create and back up lean culture, allocate 

resources and funding, believe and commit to lean principles, motivate good 

performance and encourage positive changes.   

The results of the questionnaire showed that the overall mean for this criterion was 

lower than that of Leanne companies (3.65 out of 5). However, the mean scores of 

LL1 (rewarding and motivation) and LLs (attending the workplace) were above 4.  

The weak performance of top management in KRI-SMEs was the result of a lack of 

knowledge and technical skills. This was not surprising, as owners or managers of 

small businesses often lacked skills and understanding due to the limitation of 

resources, time and size of the business. These findings were consistent with what 

was claimed by Ionita et al. (2009) and Sousa-Poza et al. (2009), that SME owners 

were usually entrepreneurs rather than professional managers, yet they could benefit 

from the fluid culture, simple structure, flexibility and process agility of their companies 

to improve production processes.  

The case studies showed similar results because the owner-managers were 
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described as friends, businessmen, helpful and honest, not as technical managers. 

However, in medium companies, the managers appeared to be more 

knowledgeable and skilful.  

It was noticeable that top managers in micro and small businesses were committed 

to their management principles and maintained a close relationship with their 

employees more than top managers of the medium companies. The participants of 

the case studies also suggested several techniques to enhance leadership in their 

companies such as training, supportive workplace setting and employee 

empowerment.   

The semi-structured interviews also recognised the importance of leadership to 

successful adoption of lean in SMEs, especially their ability to deal with changes 

and to develop strategic viewpoints. They suggested that enhancing knowledge, 

skills and commitment could improve managers’ abilities. Furthermore, they 

confirmed that SME managers would need to combine both management and 

leadership elements in their role, especially with the delegation, planning, adopting 

lean tools, problem-solving and decision-making abilities. 

In general, the results of this criterion showed that SME leaders in the KRI faced a 

range of difficulties arising from the need to survive in an increasingly competitive 

KRI business environment. Although many of these challenges were attributed to 

external factors, the solutions must come from within the companies, especially 

through improving human resource management and developing tactical and 

strategic planning. There is a requirement for top managers in the KRI-SMEs to be 

trained in those management and leadership skills that suit their requirements and 

operating conditions, rather than leaving them to learn through their own 

experiences.    

6.2.2 Customer Relationship 

Managing customer relationship is one of the strategic requirements for 

organisations in general, in particular for lean SMEs (Al-khoraif et al., 2018; Netland, 
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2013). It brings people, processes and technologies together to collect information 

that helps organisations understand customer behaviour and identify their needs 

and expectations (Tiwari & Tiwari, 2018; Herzogl & Tonchia, 2014). Thus, customer 

relationship was located as the criteria within LEBM framework and was explained 

through five indicators. 

The questionnaire phase showed that the customer relationship practices within 

KRI-SMEs were weak; the overall mean score stood for just 2.72 out of 5, which is 

lower than those for lean companies (4 and above). Collecting meaningful data 

about customers and responding to their feedback and complaints were weak and 

inadequate. Providing products at a competitive price and managing delivery times 

were also unimpressive. These findings were in agreement with what was found by 

Tiwari and Tiwari (2018), Hu et al. (2015), Darabi et al. (2012) and Ottar et al. 

(2011), who argued that lean practices in SMEs were mostly limited to internal 

operations, while external lean practices such as relationship to customers were 

weak. 

The multiple case studies confirmed that there were two reasons behind the 

weakness of customer relationship management within KRI-SMEs: KRI shopping 

culture and SMEs’ capability. Online commercial activities, providing feedback and 

complaints to companies, and familiarity about product quality and evaluating 

market prices are new to the KRI culture. Researching customers’ behaviour, needs 

and expectations, listening to their voice, and involving them in design and 

production processes were generally undeveloped. The KRI market is small and 

purchasing goods is often price-oriented.  

Relationship with the customer was mostly informal and left to the discretion of the 

company owner. However, in recent years some companies have started to use 

social media and mobile applications as media for advertising their business and to 

attract new customers.  

The interviews also highlighted the limited financial capability of the customers, 
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cheap imported products, indifference to product quality, and lack of employee 

training as the main reasons for the weak relationship between customers and 

manufacturing SMEs.   

Despite the challenges encountered by KRI-SMEs, there appeared to be room for 

establishing a healthy relationship with customers within KRI-SMEs. Internet 

services were now increasingly adopted by KRI-SMEs to develop their businesses 

in line with standards elsewhere. Hopefully, other SMEs would invest in web 

services to promote their businesses.    

6.2.3 Strategic Planning 

KRI-SMEs would need to adopt a lean thinking approach to manage their resources 

strategically. 

The outcome from the survey confirmed that lean strategic planning functions within 

KRI-SMEs were generally weak; the overall mean score of indicators for this 

variable was under three out of five, which is low compared to strategic planning 

levels of established lean companies. Integrating lean objectives to the strategies 

of the business, developing formulated action plans, and delegating clear 

responsibilities for the workforce appeared to be ineffective. 

The multiple case studies showed that the core reason for the lack of strategic 

planning was associated with the lack of documentation and record-keeping in the 

KRI-SMEs. Some of them believed that their businesses were too small to plan 

strategically.  

Furthermore, KRI culture and fluctuations in the market resulting in economic, social 

and political instability also negatively affected the performance of manufacturing 

SMEs. Some owner-managers in KRI-SMEs were uneducated and, therefore, could 

not think or plan strategically, and consequently followed a rigid centralised 

management style.  

The case studies also recommended that the quality systems in place within KRI-
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SMEs could support better lean objectives. It is expected that a full commitment to 

the quality standards would enable businesses to improve their production 

processes.              

The interviews raised issues related to the system thinking of top management, 

whom the participants believed were simply profit driven and therefore could not 

understand the business environment as a whole.  

To be successful in the KRI, SMEs need to plan long term, adhering to guidelines 

and create action plans that could guarantee sustained growth. These objectives 

would have to be created based on the argument of Womack et al. (1996), namely 

what needs to be provided to satisfy customers, and what has to be done to survive 

as a business to fulfil the stakeholder’s expectations.    

6.2.4 Continuous Improvement 

The literature review shows that continuous improvement is the main component of 

any lean project (Knol et al., 2018; A-Manei et al., 2017; Rose et al., 2014). It is one 

of the foundations of TPS and the most popular philosophy adopted by lean 

companies. Although it seems simple to achieve, managers and practitioners who 

are not familiar with its techniques and procedures may have many problems to 

create and sustain it. Originally, it is not a part of the MBNQA model; rather, it was 

simply added as a component of the LEBM framework.  

The previous sections confirmed the weaknesses within customer relationship 

management and lean strategic planning within KRI-SMEs. It becomes obvious that 

continuous improvement activities could be affected, too. This was the feedback from 

the questionnaire, which gave an overall mean score for this criterion as 2.57 out of 

five. This was substantially lower than those for established lean companies. Most 

KRI-SMEs were not familiar with continuous improvement techniques such as PDCA 

cycle, value stream mapping and root cause analysis.  
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The case studies provided several reasons to explain limitations related to continuous 

improvements, such as lack of information flow across the organisations, top-down 

management style, the short-oriented mind-set of the top managers, and lack of 

skilled workers who could adopt continuous improvement techniques. They also 

considered limited financial ability, poor infrastructure services, extra working 

pressure and lack of talented staff as the main challenges to implementing continuous 

improvement. 

Some positive aspects were highlighted by participants in the case studies such as 

interest in technological updating, provision of training and educational opportunities, 

willingness to invest in process improvement, and rewarding good ideas and 

performance by top managers. The employees were keen to learn and improve, to 

be more involved and be empowered to find solutions to the work problems.    

The case studies also emphasised the cultural dimension of continuous improvement 

and defined it as a mind-set, not just as a temporary event. They confirmed that KRI 

culture in general and SMEs’ work traditions, in particular, suffered from short-

oriented consequences. The lack of a deep understanding of continuous 

improvement approaches by SME owners often delayed progress. Top managers 

monopolised most company responsibilities and were reluctant to delegate or 

empower employees to compromise on standards and business control. 

The case studies also recommended that KRI-SMEs could create a sustainable 

competitive advantage through management awareness, cross-functional training, 

good appraisal performance system and the right external support. They emphasised 

that SMEs had to think strategically about business process improvement to achieve 

competitive advantage.  

The participants in the interviews believed that improvement must start through 

employees who do the work because they could make the change to the production 

processes.  
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The findings for continuous improvement in this study were corroborated with the 

results of Antosz and Stadnicka (2017). The results were also consistent with the 

outcomes of Pearce et al. (2018) and Matt and Rauch (2013). 

6.2.5 Process Management 

The core idea of lean approaches is to improve the manufacturing process in general 

and value-adding activities in particular through constant elimination of different types 

of waste. The LEBM framework, therefore, covered aspects related to this critical 

practice through the process management criterion. LEBM aimed to examine the 

design, control, and improvements of KRI-SMEs manufacturing processes by this 

component to boost productivity. 

The questionnaire feedback showed that production process management in the KRI-

SMEs was immature; the overall score of mean was 3.42 out of 5, which was lower 

than those of established lean companies. Process automation, creating 

manufacturing cells and departments, and productivity maintenance were found to be 

the most regularly implemented techniques within the studied companies, while 

statistical process control was the least commonly adopted method. 

Pearson’s correlation analysis confirmed that process management within the KRI-

SMEs had a strong correlation with other lean enablers. Statistically, other criteria 

within the LEBM framework showed significant impacts on process management. 

The correlation analysis also showed that the impact of process management on 

business performance of KRI-SMEs was more significant than those of other criteria, 

especially on ergonomic improvement. 

Regression analysis (statistical evidence) also confirmed that process management 

influenced the business performance of KRI-SMEs. It also contributed to addressing 

the main question for this research, which investigated the impact of lean 

implementation on business performance within KRI-SMEs.  

These results were consistent with those of Nawanir et al. (2016), Al-Zubi (2015), Al-

jawazneh (2015), Panizzolo et al. (2012), Rosemary and William (2009) and Fullerton 
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and Wempa (2009), who confirmed that manufacturing process management has 

positive impacts on manufacturing performance in SMEs. 

The regression analysis results of business performance components also confirmed 

that process management activities had a significant impact on customer satisfaction 

and ergonomic improvement within KRI-SMEs. Thus, through improving production 

processes, KRI-SMEs could develop their working conditions and increase customer 

loyalty, trust and satisfaction.   

The multiple case studies showed that there was rapid development in process 

management in the KRI-SMEs, particularly in modern firms, who invested in 

automated manufacturing and process management software for business 

procedures. However, the progress was affected by challenges such as language 

barriers, lack of skilled practitioners, financial resources, cultural barriers and the poor 

banking system in the KRI.  

Case studies showed that, although KRI-SMEs were mostly familiar with 

manufacturing wastes, the implementation of proper procedures to eliminate those 

wastes was not common knowledge. This is because there is no documentation and 

records of manufacturing wastes available. 

KRI-SMEs were also deficient in worker skills and lacked support from top 

management. Consequently, there is no commitment on the part of the employee. 

The system also did not have any provision for research and development activities 

to support innovation and growth.            

The case studies discussed the adoption of automated manufacturing and process 

management software, which should enhance productivity and quality standards at a 

relatively lower cost.  

Participants from the case studies highlighted the importance of training and 

education, top management commitment and government support in this regard.    
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6.2.6 Human Resource Development 

Proper human resource development is significant for any company, and lean 

approaches can offer many insights into the management of the workforce. The TPS 

highlighted mutual respect as the main component of its management philosophy. In 

lean-enabled companies, workers received continuous training to ensure their skills 

remained up to date. They were empowered sufficiently to advance manufacturing 

processes in their companies. This was, therefore, regarded as a critical lean driver 

for LEBM framework. 

The overall mean score for HRD from the survey was 3.75 out of 5, which was much 

higher than the score for other criteria. The related activities for this criterion such as 

role design, cross-functional training, total involvement and empowerment were often 

evaluated as good practice by the survey participants.    

Pearson’s correlation test also statistically showed a significant relationship between 

human resource development issues and other lean indicators of LEBM, and also 

with business performance measurements. Moreover, regression analysis confirmed 

that most changes and improvements in all business performances were categorised 

as human-related. The impact of human resource development on the business 

performance elements, therefore, was quite significant compared with those of other 

criteria of LEBM.  

To explain the results of the questionnaire and describe the human resource 

development situation in the KRI, the case studies emphasised four aspects: workers’ 

empowerment, performance appraisal system, training opportunities and employees’ 

gratification within KRI-SMEs. It was understood that companies mostly performed 

good lean practices to improve and satisfy their employees. However, the centralised 

power of top management, limited financial resources, poor leadership skills, lack of 

expert participation and cultural obstacles impeded these improvements on some 

occasions.  
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The interviews also confirmed the significance of human resource development 

issues and suggested that it should be located within the driver triad of LEBM 

framework. They recommended that the attraction of talented workers should be 

supported by ongoing learning and development opportunities, listening to 

employees’ ideas and feedback, and providing them with better work and well-being 

conditions. In turn, the company would get the best out of them.      

Overall, within human resource variables, many positive signs were identified within 

KRI-SMEs. Key elements, such as training, motivation, rewarding, involvement in 

responsibilities, communication, and skills improvement, which are highly valued in 

lean implementation, were found in KRI-SMEs, which might positively support their 

ability to adapt the LEBM framework. 

Without full support and contribution from all stakeholders in the value chain, 

companies will not be able to transfer to become lean organisations. The 

employees, in particular, have to be involved in the decision-making about the 

manufacturing processes, and their views and suggestions for improvement in 

process quality should be accommodated. KRI-SMEs have to incorporate workers 

into manufacturing processes by setting up production teams. Employees should 

communicate freely about quality and other production matters. They should be 

supported and motivated to solve manufacturing problems and participate in 

continuous improvement events.         

6.2.7 Organisational Learning 

According to the literature review (Al-khoraif et al., 2018; Zargun & Al-Ashab, 2014; 

and Alhuraish et al., 2014), lean approach is a learning process which improves 

manufacturing processes and provides solutions to work problems. Open 

communication and effective leadership are thought to be great tools to become a 

learning organisation (AlManei et al., 2018; Mostafa et al., 2013). In the current 

uncertain economic and technological market conditions, lean businesses attempt 

to provide quick and effective responses to the complex and dynamic market trends 
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(Zargun & Al-ashaab, 2014). These requirements can only be achieved through a 

learning organisation that gives its members the ability to think and learn critically, 

and provides an environment of open communication and knowledge sharing in 

which the workers continuously implement their information and learn from their 

experiments. Because of these reasons, organisational learning was selected as a 

critical component of the LEBM framework.  

From the survey phase of this research, it was understood that activities associated 

with organisational learning within KRI-SMEs were immature. The overall mean 

score of organisational learning practices stood at 2.8 out of 5, which was too small 

compared to those of lean-established companies. Knowledge creation, information 

documentation, knowledge sharing and application were relatively weak and 

primitive. 

Pearson’s correlation analysis confirmed strong statistical correlations of 

organisational learning with other lean indicators within LEBM, especially with lean 

leadership, continuous improvement and human resource development. This meant 

that organisational learning was mostly reflected through leadership, continuous 

improvement, and human resource development activities. Regarding business 

performance, organisational learning also presented a significant statistical 

correlation, particularly with employee satisfaction and ergonomic improvement. 

Regression analysis results confirmed that organisational learning positively 

contributed to business performance improvement in KRI-SMEs, especially to 

customer satisfaction, employees’ satisfaction and competitiveness growth.    

The multiple case studies described the situation of organisational learning activities 

within KRI-SMEs through four dimensions, which mainly were awareness of 

organisational learning, handling and documenting information, knowledge sharing 

techniques, and problems that faced organisational learning. It was revealed that 

organisational learning practices within KRI-SMEs were mostly limited to internal 

issues such as values and goals, working standards, signs and symbols, 
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manufacturing processes, financial procedures and human-related aspects. 

External issues, however, such as customers, suppliers, competitors, associations, 

citizens and governmental bodies were excluded.   

Documentation of information was mostly weak, especially in small businesses. 

Medium-sized companies implemented techniques such as paper documentation, 

websites, performance appraisal systems, technical manuals and online group 

discussions to capture and archive useful information. KRI-SMEs openly 

communicated work-related issues across different departments to distribute 

information among the workforce. However, important portfolios, such as financial 

and human resource management, were still limited to the owners/managers, hence 

the strategic direction of the company was still under their direct control.  

It was also identified that top management attitude, organisational culture, lack of 

financial access, lack of time, undeveloped technologies and lack of technical skills 

were the biggest obstacles of organisational learning improvement. Strategic and 

sensitive decision-making was still the exclusive reserve of owner-managers. 

Consideration of organisational learning variables as a critical factor that positively 

influences LM practices was also previously highlighted by Reigado and Bento 

(2015), Jedynak (2015), and Alhuraish et al. (2014).  

Based on seven variables within the LEBM framework and findings from nine semi-

structured interviews, the KRI-SMEs were in urgent need of implementing lean 

approaches; the competition in the KRI market was very high, and SMEs needed a 

comprehensive method to improve their manufacturing processes to survive. In 

relation to the requirements of lean thinking, mixed results were found among KRI-

SMEs: they demonstrated many positive aspects, but also lacked in others. It was 

found that there was much potential among KRI-SMEs to adopt lean business 

behaviour; SMEs owner/managers agreed that small incremental changes could 

help them in the long term to eliminate waste, reduce production cost and perform 

excellent manufacturing. Many managers in KRI-SMEs attended the workplace, 
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communicated work-related problems to their employees and rewarded them for 

good performance. Total employee involvement, empowerment, motivation, and 

many educational and training opportunities were in place in many companies. 

Various techniques were in use within KRI-SMEs to capture the customer’s voice 

and feedback, and the companies were keen to understand their needs and 

expectations. SMEs worked hard to maintain customer retention, trust and loyalty. 

These findings are supported by those of Chaplin et al. (2016), Nawanir et al. 

(2016), Nguyen (2015), Al-zub’i (2015), Agus and Hajinoor (2012) and Forrester 

(2010), who stated that lean approaches were applicable in developing countries, 

and that there were many success stories. Lean implementation, therefore, could 

bring competitive advantages in the short and long terms for KRI-SMEs. 

The findings from this study about KRI-SMEs were also in line with the findings of 

Sadiq and Dawood (2015), Mohammad and Al-Moeny (2013) and Al-dabbagh and 

Hassan (2010), who confirmed a high level of lean awareness in terms of product 

design, inventory reduction, TPM and suppliers relationship among many SMEs in 

Iraq and KRI. Furthermore, the findings also supported what has been claimed by 

Hama Kareem (2017), Al-dlemy and Al-kadim (2016), Mahdy (2015), Al-Jirjari 

(2014) and Al-hasnawi and Shalash (2013), that lean practices in the KRI and Iraqi 

manufacturing SMEs positively and significantly impact the internal organisational 

operations and business performance. 

This research also confirmed the problems that hindered lean implementation within 

the KRI-SMEs and which needed further consideration and improvement. The 

findings of this research supported what has been claimed by Aletaiby et al. (2017), 

Husain and Majid (2017), Al-dlemy and Al-kadim (2016), Pirot (2016), Mahdy 

(2015), Saleh and Hasan (2015), that lack of lean knowledge, ineffective training 

and education, lack of standardisation, poor statistical documentation, low 

productivity and performance, low-skilled workers, lack of research and 
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development, lack of benchmarking and work monitoring were real problems in 

many KRI-SMEs. 

The overall findings of this research concluded that lean practices are applicable 

within KRI-SMEs and can bring many positive results. The LEBM framework, 

therefore, can be implemented in the KRI, and should improve the business 

performance of the SMEs and support them to survive in the current business 

environment.    

The next sections provide guidelines and supportive steps to show how SMEs can 

successfully implement LEBM. The guidelines would direct the company to start 

lean projects based on the LEBM framework and according to their maturity levels.   

6.3 Chapter summary 

In this chapter, the results obtained from the different data collection techniques 

(questionnaire, case studies) were analysed and compared for convergence and to 

corroborate with relevant previous research.  

The overall findings suggest that the strong competition in the market and unstable 

business climate in the KRI make it mandatory that SMEs need to adopt LM to 

ensure their survival and steady growth. The results also confirmed that lean 

methodologies are applicable in the KRI, and that LEBM criteria could bring 

significant improvements to the business performance of manufacturing SMEs. 

Furthermore, the findings revealed that the status of LM ideology within KRI-SMEs 

was immature, and needed to be radically restructured to achieve substantial and 

sustainable improvement in the future. Based on these results and findings, in the 

next chapter an empirical Lean Excellences Business Management will be 

developed that responds to the particular conditions of manufacturing SMEs in the 

KRI.  
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Chapter Seven 

Development of Practical (LEBM) Framework 

7.1 Introduction 

This chapter builds on the outcomes of those chapters to develop a comprehensive 

LEBM framework that can guide small businesses in the KRI to improve their 

business performance through the successful implementation of lean methods. This 

chapter, therefore, presented the rationale for developing practical LEBM and 

identified the functional levels of the framework. Then, the diagram and schematic 

description of LEBM and its components are outlined. Next, the chapter presents the 

rationale and test of the credibility of the proposed LEBM, and documented the 

results of its validation in the KRI. The aim of this chapter is to prove that the LEBM 

framework has potential to guide KRI-SMEs in understanding, developing and 

implementing lean methods that could improve their performance and trade more 

effectively with less waste and greater value. 

7.2The Rationale of Developing LEBM Framework for KRI-SMEs 

The need for a comprehensive framework that can guide SMEs to incorporate lean 

principles is widely presented in the literature (AlManei et al., 2018; Belhadi et al., 

2016; Nguyen, 2015; Uddin 2011). Meanwhile, most of the current frameworks are 

partial, focusing on limited areas in the production chain. Therefore, they cannot 

generate expected results; they are mostly failed (Moradlou and Perera, 2017; Nordin 

et al., 2008). Despite the fact that adopting lean method in the company has to cover 

philosophical and practical norms of the business, the staff of the company firstly 

have to change their mentality to continually improve in doing business and then to 

change the way of producing goods. The serious need of a comprehensive approach 

to implement lean methods in SMEs, and especially in the KRI, informed the 

development of LEBM. The objectives of the proposed LEBM within KRI-SMEs are 

as follows: 
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 To identify the fundamental enablers that needs to be in place within SMEs to 

ensure the successful interpretation of lean approach. 

 To provide a structured approach that can serve as a platform to increase the 

effective adoption of lean in small manufacturing organisations. 

 To provide a systematic pathway on how to start and manage the process of 

effective adoption of lean with SMEs. 

 To suggest that, if critical success factors exist in SMEs, there is a high potential 

of implementing lean that can result in excellence performance. 

 

7.3 Theoretical Background of the Proposed LEBM  

The proposed LEBM framework is built on different theories that have been used to 

explain the working of LM methods in small business. It is also reflected in the 

characteristics and limitations of SMEs in developing countries. Specific conditions of 

manufacturing SMEs in the KRI were considered as well. These theories include 

Human Relation Theory (Hussain et al., 2019; Robbins and Coulter, 2012), Theory of 

Constraints (Simsit et al., 2014; Waston et al., 2007) and The System Theory (Conti, 

2010; Bhasin & Burcher, 2006). The proposed LEBM was also inspired by the 

integration of lean techniques with the BE model, particularly the Malcolm Baldrige 

National Quality Award (MBNQA) which provides a holistic perspective that can cover 

all managerial areas within the production chain. Some of these theories have been 

explained in the literature review in Chapter Two.   

These theories suggest that when LM enablers in a particular organisation have 

strongly interlinked to work together, they can create a positive working environment 

of trust and confidence that can innovate practical solutions for the constraints that 

impede excellent performance.  The proposed LEBM, therefore, can generate quicker 

and better results in the industrial environment in the KRI, as it considers the 

characteristics of KRI-SMEs and reflects the real situation of the manufacturing case 

in this area. The main parts of the proposed LEBM framework are explained in the 

following sections. 
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7.4 General Diagram of LEBM Framework 

The abstract diagram of Lean-Excellence Business Management framework is 

presented in Figure 7.1. The diagram illustrates how an internal system in the 

proposed LEBM framework affects the performance of the business. It also shows 

how the components in the internal system are integrated and how they impact the 

performance of the company. In general, People, Process and Knowledge in KRI-

SMEs connected with each other and they directly affect the categories of the 

business performance.  

 

Figure 7.1 LEBM framework overall diagram 

It is worth mentioning that, in the case of KRI-SMEs, enablers such as lean 

leadership, strategic management and customer relationship showed no significant 

impact on business performance. They are, therefore, not located on the diagram of 

the proposed LEBM.  

 7.5 Functional Diagram of LEBM Framework 

To give a better understanding of LEBM framework, that supports effective 

implementation of lean methodology, a functional explanation is required. Figure 7.2, 

therefore, presents a functional diagram of LEBM. It consists of the following parts: 
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 Foundation of the framework which covers two main components: organisational 

profile and lean culture dimensions. This part serves as a basic condition for 

improvement carried out during lean projects and also determines the nature and 

the limit of the expected changes.  

 Internal open system enablers, which is divided into two groups: Human Resource 

Development, Process Management and Organisational Learning enablers. This 

part shows the continual improvement practices that need to be in place to transfer 

the organisation from the current state towards excellent performance.  

 The outcome of the framework which is represented by excellence performance. 

 Feedback and learning loop between the results of the framework and foundation 

components. 

The explanation provided in this section will aid the SMEs’ owner-manager, engineers 

and practitioners to better engage in all available enablers in lean transformations. It 

also illustrates the way the enablers work and link with the lean concept to help 

managers provide the necessary direction during change management programmes 

that are adopted in their organisation. 
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Figure 7.2 The proposed LEBM framework for KRI-SMEs
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7.6 Components of the Proposed LEBM Framework 

The proposed LEBM is comprised of a foundation, internal enablers from the 

company, feedback loop and excellent performance measurements, as shown in 

Figure 7.2. 

7.6.1 Foundation of LEBM Framework 

The elements covered in the foundation of LEBM are silent rules and prerequisites that 

determine the level of maturity of lean culture within the organisation. To achieve the 

best outcome from LEBM, the workforce of the organisation must understand, share 

and assume these elements as their standards of thinking and working. The foundation 

consists of two parts:  

A: Organisational profile: Although the organisational profile is not a formal part of the 

framework, it determines the level and maturity of the lean project that is implemented 

by the organisation. It gives a critical insight into the key internal and external factors 

that shape the operating environment that the company is working within. The 

components of this part impact the way that the company is run and the decisions that 

are made. Further, the organisational profile helps the managers to understand the key 

requirements of current and future success implementation of lean (Bortolotti et al., 

2015). It also shows the needs, opportunities and limitations placed on the 

management system of the company.  

B: Lean culture elements:  LEBM framework is built upon five core values and concepts 

that are the foundation and prerequisite of lean initiatives. These values are derived 

from the principles of success implementation of lean within TPS (Liker, 2004) and also 

found in high-performance lean organisations (NIST, 2017). 
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The level and depth of these values essentially depend on the organisational profile 

and the company needs to understand how to customise and use them in its specific 

situation. Understanding and commitments to these values by top management and 

shopfloor workers are essential for implementing lean projects (Kleszcz, 2018; Antosz 

& Stadnicka, 2017).  

Trusting in these values and integrating them into the organisational profile can change 

the way of thinking about the business and enable the top management to create an 

environment that will motivate the workers to adopt lean techniques effectively and 

smoothly (Taherimashhadi & Ribas, 2018). The values which are required to create a 

strong lean culture, as shown in Figure 7.2, are categorised into: 

 Visionary Leadership: Leaders in the KRI-SMEs have to understand and 

believe that long-term thinking and correct lean strategies can guarantee the 

excellence performance of the business in the future. They also have to commit to 

these principles and act as lean role models in their companies through ethical 

behaviour and contributing to creating a working environment that supports, motivates 

and educates the workforce to trust and implement lean principles.   

 Customer orientation: SMEs in the KRI needs to regularly monitor the 

changes in market requirements and to continually commit to factors that bring 

customer satisfaction. Strategies, polices and decisions within the organisation have 

to aid the creation of a customer grouped company where all efforts are directed to 

understand, attract and maintain loyal customers. 

 Learning and Development: SMEs in the KRI have to provide education and 

training opportunities to their staff on a regular basis to improve their understanding 

and learn new skills. They also have to create a learning organisation where the 

working atmosphere enables employees to reflect, communicate their knowledge, 

practice new experience and self-direct their learning. 

 Continuous Improvement: Lean culture emphasised on continual incremental 

changes across the organisational areas to improve process constantly and to find 
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solutions to bottleneck steps that impede improvements to the end product (Knol et al., 

2018; Costa et al., 2018; and Al-Manei et al., 2017). Small-scale manufacturing in the 

KRI has to seek out new methods, allowing it to remain productive and competitive, 

and enabling it to rapidly respond to the constant changing customer needs and 

expectations.  

 Challenges and Flexibility: To generate revenue growth, KRI-SMEs need to 

understand the emerging needs of their customer and to address those changes in 

their production processes, which might affect their way of thinking and arranging their 

companies. Although change might be one of the biggest challenges facing SMEs, 

they can relying on their nimble structure and fluid culture to implement more flexible 

operations, assume an agile management system and develop their external 

relationship (Rathilall & Sing, 2018; Aletaiby et al., 2017). Small businesses in the KRI 

have to recognise changes signals and to react appropriately by a short decision-

making process, by an efficient system of getting feedback from clients, and also by 

securing resources necessary for enhancing this strategic ability in their companies.  

 Respect of People: Engaging and empowering the shopfloor employees, and 

valuing their way of thinking and performing, will allow them to assess the current work 

conditions and create solutions to errors and difficulties (Al-Manei et al., 2017; Zhou, 

2016). KRI-SMEs, therefore, must be respectful of people and consider this as a core 

element of their corporate philosophy by treating them fairly, giving them clear goals, 

discussing work problems, and generate and share best solutions that improve their 

satisfaction.  

Lean leaders in the KRI-SMEs have to work out the gaps between their current 

organisational culture and the culture which supports lean thinking and practices. Most 

of the limitations and failures in lean projects derive from a misunderstanding of these 

principles, as well as from the miscommunication between top management and 

shopfloor employees (Iranmanesh et al., 2019; Pearce et al., 2018; Zargun & Al-

Ashaab, 2014). 
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7.6.2 Internal Enablers 

Small businesses in the KRI must identify imperatives of effective implementation of 

lean methods throughout their managerial areas in their companies. The LEBM 

framework is inspired by the criteria of MBNQA model which enable it to specify 

powerful elements derived from the production chain of SMEs. Internal enablers of 

LEBM framework, as explained in Chapter Two and Three, include seven enablers. 

The results of regression analysis in Chapter Five showed that these enablers are 

divided into two levels, as follows: 

Direct internal enablers: include enablers that related strongly and positively to the 

business performance improvement in the company. The findings of regression 

analysis showed that three of the internal lean enablers have direct positive impact on 

the business performance and can explain 57% of the improvements generated in 

SMEs when they implement lean tools and techniques. These enablers are as follows: 

A: Human Resource Development (HRD): Commonly lean specified as human 

related or employee issue practices, as it concerns human associated factors as the 

main components of its theory and practices (Tiwari & Tiwari, 2018; Alefari et al., 2017). 

It, therefore, advises organisations to create a working environment that supports 

workers to reach their potentials through providing education and training 

opportunities, quick feedback for their requests and a fair reward scheme. The 

proposed LEBM framework for KRI-SMEs emphasised five practices to respond to this 

essential enabler, which are: 

1- Role design. 

2- Cross functional training. 

3- Total employees involvement. 

4- Workforce empowerment. 

5- Team working practices. 

These sub-factors are explained in Chapter Two and Three in detail. These practices 

can directly improve the experience of workers to comprehensively practise lean tools 
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within various areas of the organisation. In addition, the company can develop other 

lean practices that support its human resource to improve continually and drive the 

company to a better performance level. 

B: Process Management (PM): As a model based on implementing lean techniques, 

LEBM framework needs to optimise the operational process within the organisation 

by reducing waste and removing non-value-adding activities from the production 

chain. The literature review of lean revealed that the production process is at the core 

of all business output; therefore, it has to remain smooth, standard and provide a 

high quality, which is the easiest way to produce a finished product with minimum 

waste and defects and at lowest cost to satisfy customer needs and expectations 

(Alkhoraif et al., 2018; Sieckmann et al., 2018; Rose et al., 2014). The proposed 

LEBM framework indicates five practices to create and improve the process 

management within KRI-SMEs to eliminate waste, errors and defects from production 

process, as follows: 

1- Cell layout arrangement for the factory. 

2- Clean and organised production lines. 

3- Total priventive maintenance. 

4- Automation and equipment effectivness. 

5- Statistical process control. 

Process management within the LEBM framework deems that the company can reach 

excellent performance, stay relevant, effective and profitable when all production 

operations are as sufficient and effective as they can be. The Pearson Correlation 

analysis in Chapter Five also showed a strong correlation between HRD and PM. 

Improving process management within the company will develop employees’ 

experience and increase their trust in lean methodologies and vice versa.  

C: Organisational Learning (OL):  

To be a value added activity, every task in the production chain has to help the 

organisation to learn factually about products, customers, employees and markets, 
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otherwise it is a waste of time and resource (Chirumalla et al., 2018). The main 

principles of lean also need to understand and differentiate between the value and 

the waste. It can create and improve, or bring about an end to lean advantages. 

Feedback loops, therefore, can make the organisation more agile and prepare it to 

respond efficiently to the business environment changes and market trends. 

Organisational learning is one of the central enablers within the proposed LEBM for 

KRI-SMEs. Through this enabler, LEBM directs small businesses in the KRI to capture, 

select and maintain useful information from different sources to develop lean culture 

and improve operational performance. The main purpose of this enabler is to address, 

record and generate significant, accurate and valuable data for decision-making, 

employee development and strategic planning.  

OL in the proposed LEBM covers five sub-factors, as follows:  

1- Knowledge acquisition. 

2- Knowledge documentation. 

3- Knowledge sharing and communication. 

4- Knowledge application. 

5- Resource allocation. 

Organisational learning uses the feedback from current and past activities to generate 

useful insights, tips, lessons learnt, or ‘know-how’ to the organisation. It needs to build 

a bridge between the company’s vision and the present and future customers’ needs 

and expectations. 

The Regression analysis in Chapter Five revealed a direct and positive impact of OL 

on the criteria of business performance, and also showed a strong correlation between 

OL and both HRD and PM. Therefore, these enablers jointly create the central layer of 

LEBM that related directly to the outcome of the business. The owner-managers of 

SMEs in the KRI, therefore, have to consider these three areas in their companies 

when they start their lean journeys. Any investment in these categories will bring quick 

and tangible improvements that motivate the lean leaders to go ahead in their lean 

projects with more confidence and prosperity.  
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 Indirect enablers: Include enablers that have no direct impact on business 

performance (that is, based on the data collected from the participants of the field study 

in the KRI-SMEs). The results of the regression analysis in Chapter Five found that 

four of the internal enablers negatively related to the outcome of the company. 

Meanwhile, Pearson Correlation Analysis in the same chapter showed that they are 

strongly correlated to the enablers that positively affect business performance. These 

factors support the direct enablers to act comprehensively and generate supposed 

improvements in organisational performance. These indirect enablers include: 

A- Lean Leadership (LL): Many researchers focused on the critical role played by 

the organisational leaders in creating, motivating, managing and directing lean 

activities throughout their organisation (Al-khoraif et al., 2018; Sieckmann et al., 2018; 

Belhadi et al., 2018; Alhuraish et al., 2014). The proposed LEBM suggests that 

effective leaders can inspire operational changes by enhancing the value stream, 

coaching the staff around lean objectives, and developing standardised production 

processes. Their role is not to do the work or to micromanage production activities, but 

to lead staff toward prioritising the right work, which will result in generating the exact 

value for the customer. Lean leadership in the proposed LEBM framework consists of 

five sub-factors, which are: 

1- Long-term thinking. 

2- Reward and motivation. 

3- Full commitment. 

4- Attending Gemba (the work place). 

5- Leading lean activities. 

As long as no two lean transformation processes are similar, then no two applications 

of lean leadership are similar. Lean leadership is not a strict set of defined methods or 

practices, rather a long-term philosophy that systematically seeks to generate 

improvements through incremental changes across the organisation. KRI-SMEs, 

therefore, can tailor management principles close to their maturity levels and 

circumstances.  
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B- Customer Relationship (CR): To successfully implement lean methodology, 

accurate information about customers, understanding their needs and perceptions, 

hearing their voices within the production chain and managing healthy relationship with 

them is crucial (Iranmanesh et al., 2019; Moradlou & Perera, 2017; Nawanir  et al., 

2016; Amrani et al., 2016). The proposed LEBM framework, therefore, considers CR 

as one of the core enabler to guide small businesses toward excellent performance. 

Despite this, this practice in the KRI-SMEs is still immature. The findings of description 

analysis in Chapter Five showed that the involvement of customers within a small 

business is also at the early stages. Similarly, the results of the regression analysis 

revealed negative correlation between CR and business performance. On the other 

hand, these enablers correlated strongly with the direct enablers that have positive 

links with business performance. The proposed LEBM, therefore, considers the CR 

role as an indirect enabler that can affect business performance through human 

resource development, process management and organisational learning. CR is 

measured by five indicators, which are: 

1- Customer data collection. 

2- Wide product range at competitive price. 

3- Quick feedback and responsiveness.  

4- Customer involvement. 

5- Just in time delivery.     

Considering this enabler in the correct manner will guide KRI-SMEs to invest not only 

in the production of goods, but also in customer service, which will enable them to build 

strong relations, develop customer loyalty and retain valuable, long-term consumers.  

C- Strategic Planning (SP): Strategic planning is the most common area of focus 

when claiming the lean journey, the key part of organisational transformation that 

involves top management and all employees involved in approved objectives of lean. 

It aims to get everyone in the company pulling at the same time in the same direction 

(Alkhoraif et al., 2018; Nidhin et al., 2014; Zargun & Al-Ashaab, 2014). The proposed 

LEBM depends on strategic planning as the blueprint for generating process and 
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quality improvements to all aspects of every manufacturing SMEs in the KRI. It 

suggests that clear, lean strategies can drive action and progress at every level of the 

enterprise to add value for the process chain and eliminate waste, which comes from 

poor communication and inconsistent direction. In doing so, lean needs to align the 

strategic goals of the company with the plans of middle management and the tasks 

performed by the employees at the floor workshops. Lean strategic planning in the 

LEBM framework acts within five elements, which are: 

1- Clear lean strategies. 

2- Understanding of relevant lean elements. 

3- Correct lean elements priorities. 

4- Action plan development. 

5- Responsibilities delegation. 

The results of the regression analysis in Chapter Five did not show a direct and positive 

correlation between strategic planning and business performance, while the 

relationship with other enablers was direct and strong. This means that strategic 

planning makes continual improvement in business performance, the catalyst that 

drives progress to all lean activities throughout the organisation.   

In the KRI, most of the decisions and responsibilities, especially long-term directions 

and work-improvement activities, are still limited to the top management levels. The 

employees do not feel that they are the real owners of the production process and their 

opinions do not reflect properly in their working environment. It is an important criterion, 

but has indirect effects on business performance.  

D- Continuous Improvement (CI): In the proposed LEBM, continuous 

improvement is the most important enabler that needs to produce regular, extensive 

and gradual innovation across the company through knowledge sharing and enhancing 

team-working culture. This enabler believes that SMEs can create constant small 

improvements without the necessity of providing a huge capital investment. Moreover, 

lean literature widely advises adopting continuous improvement techniques as an 
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important success factor that supports effective implementation of lean method within 

manufacturing SMEs (Rathilall & Sing, 2018; AlManei et al., 2018; Zhou, 2016).   

Based on the results analysis in Chapter Five, continuous improvement correlated 

strongly to other enablers within the LEBM framework, which means that it intends to 

deeply review all working areas to pivot and focus on lean solutions which put waste 

elimination and customer values at the core of any progress. Within the LEBM 

framework, CI applies five techniques that suit SMEs’ ability, which are: 

1- Plan-Do-Control-Act (PDCA) application. 

2- Root cause analysis adoption. 

3- Improvement suggestion system. 

4- Value stream mapping. 

5- Total employees’ responsibility.   

Although these techniques might appear difficult at the beginning of lean processes 

and meet some resistance from the employees, within proper understanding, 

education and training, they will change the entire culture and mind-set of the 

company and will shift it to a higher level of quality and performance. 

As these four internal enablers have no direct impact on the business performance, 

they are not located on the functional diagram of the proposed LEBM. 

7.6.3 External Enablers in the proposed LEBM framework  

It is claimed in the literature that lean practices within SMEs are mostly linked to the 

internal issues and cannot cover the whole production chain (Hu et al., 2015; Matt & 

Rauch, 2013). The focus, here, is often on the floor shop to optimise production 

processes, minimise waste and enhance value-added activities, which can be called 

internal lean. At the same time, factors that can be assigned to several external areas 

such as political, legal, technical, demographic, technological, suppliers, national 

culture and international conditions might affect the company’s legal form, ownership 

structure, and IT technologies used. Consequently, these factors can impact the 
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dynamics, directions and the extents of changes undertaken within the organisation. 

They can be beneficial and represent opportunities of improvements, or difficulties 

that take the form of barriers or even threats (Baskiewicz, 2017). 

The case studies of this research highlight a number of external issues within KRI 

that small businesses might consider and take advantage of as additional support for 

their efforts of development and survive. Evidence from the interviews in Chapter 

Five suggest five external areas in the KRI which can enormously improve SMEs’ 

performance and maintain their competitiveness. These factors are as follows: 

1- Government support. 

2- Suppliers’ relationship. 

3- Infrastructure development.  

4- Social stability. 

5- Experts’ participation. 

Effective adoption of lean methods within SMEs, in addition to the systematic 

implementation process, should also entail the external factors accompanying the 

implementation of subsequent phases of the lean project. The proposed LEBM, 

therefore, considers these factors and views them as external enablers of lean within 

KRI-SMEs.    

7.6.4 Excellent Performance  

It is mostly claimed by the literature that the correct implementation of lean techniques 

positively influences the financial and non-financial performance of the organisation 

(Spasojevic et al., 2018; Nawanir et al., 2016; Buyukozkan et al., 2015). Internally, 

successful adoption of lean eliminates waste, shrinks lead time, minimises rework and 

decreases errors and defects, which result in financial savings, high-quality 

maintenance, and safe and healthy work conditions without sacrificing productivity 

(Parakash & Parasad, 2014; Melton, 2005). Externally, it can keep the organisation 

streamlined, smooth and effective by sustaining flexibility, improving customer 

involvement, reducing delivery time, and enhancing competitiveness capability 
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(Spasojevic et al., 2018; Nawanir et al., 2016; Zhou, 2012; Wong et al., 2009). In some 

cases, the size of the company, national culture, market trends and technological 

changes affect these outcomes of lean adoption (Losonci & Demeter, 2013; Fullerton 

& Wempe, 2009).  

The proposed LEBM is a framework that, when applied within the organisation, can go 

beyond financial indicators to the overall outstanding practices in managing processes 

and achieving excellent results, based on a set of lean values and activities that drive 

performance. It covers the following dimensions to measure the excellent outcomes 

from the company: 

1- Customer satisfaction. 

2- Profitability increase. 

3- Employee satisfaction. 

4- Competitiveness growth. 

5- Ergonomic improvement. 

Bearing these indicators in mind when managing lean events will put the organisation 

on the right path toward excellence results and help the managers to know how to have 

regular and constructive conversations with their staff about how to improve 

performance. However, changes in business environment conditions, market trends, 

managerial barriers to implement effective lean, and employees’ resistance to change 

events, will impact these outcomes to wide extents.  

7.7 Evaluation and Validation of the Proposed LEBM Framework 

To ensure in effective way whether the results obtained are satisfied and the main goal 

and objectives of the research are achieved, the validation of the proposed LEBM 

framework, is demonstrated. 

7.7.1 Objectives of the Evaluation of the Proposed LEBM Framework 

Some of the overall objectives of testing the proposed LEBM framework are the 

following: 
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 To assess the degree of accuracy and reliability of the proposed LEBM framework in 

achieving the aim of the research. 

 To evaluate the level of applicability, potential opportunities and challenges the 

proposed LEBM framework has in the KRI business environment.  

 To ensure the validity and the coverage of the components of the proposed framework 

regarding the area in which the research applies. 

 To identify possible areas that need to be removed, or improved upon, that strengthen 

the proposed LEBM framework.    

7.7.2 Methodology and Process of LEBM Framework Validation 

Validation is a powerful practice to promote the trustworthiness of the study. Internally, 

it can be assessed by asking the participants of the study to comment on the data 

interpretations in a way that allows them to make sure that what the researcher 

abstracted through the analysis process is faithful to what they believe. While 

externally, validity can be judged through obtaining opinions from experts who did not 

participate in the research. It adds certainty that the outcomes can be generalised to 

other respondent groups, or other settings or time periods (Drost, 2011; Crano & 

Brewer, 2002). Internal and external validity are like two sides of one coin; the 

weakness of one side will cause the fall of the overall validity of the research. 

Therefore, they are both factors that should be considered when assessing the 

research outcomes, and both implications in terms of whether the results of research 

are meaningful (Bhattacherjee, 2012).  

To rank internal and external validity of the proposed LEBM framework, expert opinion 

was attained from LM practitioners and academics through semi-structured open-

ended interview and survey. The experts who were asked to evaluate and assess the 

proposed LEBM framework were categorised into two groups: the original research 

participants (RP) to test the internal validity, and non-research participants (NRP) to 

examine external validity. The conclusions from these authentications can propose the 

overall validation of the proposed framework. 



Development of Practical (LEBM) Framework  Chapter Seven 
 
 

289 

Eleven questions were developed to validate the proposed LEBM framework. The 

questions were structured and open-ended to allow the respondents to provide their 

opinions and comments. The questions were assessed by the supervisory team of 

this research and then were outlined through the Google form and sent out to the 

participants.  

Eight experts participated in the evaluation process, four RP experts and four NRP 

experts. Two participants were drawn from the UK to bring a wider perception on the 

proposed framework. However, most of the participants were from the KRI, as the 

original research was conducted in the KRI. The respondents selected were an 

academic, lean adviser, owner-manager, human resource manager, and production 

engineer. This is to show that the validation considered various stakeholders that the 

proposed LEBM was aimed at. The participants also had efficient experience, 

meaning that meaningful results could be drawn from their opinions. Table 7.1 

presents the background information of the participants used to validate the proposed 

LEBM framework. Two of the respondents were selected from the UK to show that 

the proposed framework has potential to be implemented out of the KRI, where the 

original study was conducted. Regarding the lecturer and lean consultant NRP1, the 

interview questions were discussed in a telephone conversation, during which the 

key features and recommendations of the LEBM framework were addressed.   

Table. 7.1 Participants involved in the validation of LEBM framework. 

Code Background of the participant Country Years of 

experience in 

manufacturing 

Years of 

experience in 

SMEs 

RP1 Academy: university lecturer KRI 8 6 

RP2 Academy: senior lecturer KRI 8 8 

RP3 Production engineer KRI 32 10 

RP4 Owner-manager KRI 12 5 

NRP1 Lecturer and lean consultant KRI 20 12 

NRP2 Engineer lean adviser  UK 15 8 

NRP3 Human resource manager UK 6 6 

NRP4 Owner-manager KRI 18 7 
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7.7.3 Results of the Validation  

A semi-structured interview with open-ended questions was the main tool for 

collecting the feedback from the participants of the LEBM validation. Table 7.2 

provides an overview of the results obtained from the respondents’ opinions. The 

participants were asked to rank their opinions regarding the coverage and adequacy 

of the components of the proposed LEBM framework based on a Likert scale from 1 

to 5 ( Where 1=very poor, 2=poor, 3=fair, 4=strong and 5=very strong). The results 

show that there was a general overall agreement in the responses regarding the main 

aspects of the LEBM framework. 

       Table 7.2 An overview of LEBM evaluation 

Code 

A
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ess o
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e stru
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levels 

En
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lers o
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d
irect in
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Lean
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file 
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 is easy 

to
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d

 

LEB
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gu
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e K
R

I-

SM
Es to

 ad
o

p
t 

Lean
 

       

RP1 4 4 4 3 4 Yes 

RP2 2 4 3 3 4 Yes 

RP3 4 3 2 3 2 Yes 

RP4 3 3 3 2 3 Yes 

Mean 

Response 

 

3.25 3.5 3 2.75 3.25  

       

NRP1 3 4 3 3 3 Yes 

NRP2 3 3 4 2 2 Yes 

NRP3 4 4 4 3 4 Yes 

NRP4 3 3 3 4 3 Yes 

Mean response 3.25 3.5 3.5 3 3  

Overall Mean 3.25 3.5 3.25 2.87 3.12  

Most respondents agreed that the LEBM framework has an accurate structure that 

suites SMEs’ capabilities, and that the framework can help them to understand the 

requirements of effective implementation of lean. The highest mean response 

considered by the RP and NRP groups is 3.5 and is rated for direct internal enablers. 

This means that all participants of the evaluation believed that Huma Resource 

Development, Process Management and Organisational Learning are enablers that 

Non research participant ranking 

Research participant ranking 
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can generate great improvements in business performance. The owner-manager RP4 

stated that: “The framework highlights important production management areas that 

can support small businesses to control waste, time and raw material.” This result 

supports the internal and external validity of the framework.   

The majority of the respondents felt that the components of the company profile were 

well integrated. However, owner-manager RP4 and engineer lean advisor NRP2 were 

less positive about this. Furthermore, the participants confirmed that the proposed 

framework is easy to understand and clear to follow. The production engineer RP3 

stated that: “Terminologies are common to manufacturing SMEs. It follows logical and 

systematic steps, starting from the foundation to achieve excellent performance as a 

result of the framework.” The engineer and lean advisor NRP2 also claimed that: “A 

remarkable point is the interlink between the components of the framework, HRD and 

PM are the main areas for implementing lean, and the OL can maintain them to remain 

effective and responsive to required changes.” The owner-manager NRP4 confirmed 

that enablers of the framework are: “Great factors, if work properly can help SMEs to 

implement lean techniques and produce improvement to wide extent.” However, the 

lean consultant NRP1 commented that: “The vision of the framework would add 

practical values to the industrial field, but SMEs managers could not think in that 

strategic way, they need additional training and education opportunities.” 

7.7.4 Application of LEBM in the KRI Working Environment   

The participants concurred that there is a real need for the framework in the KRI 

manufacturing sector. The question for them, therefore, was not whether the 

framework is applicable or not, but how to find a way to fit it into the KRI work 

environment to achieve maximum results. The owner-managers RP4 and NRP4 

believed that waste and time management and quality issues, which were targeted by 

the proposed LEBM framework, would soon become the core values of any business 

in the KRI. Since the questions about the applicability of the framework and its support 
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for KRI-SMEs to adopt lean methods were open-ended, participants were able to 

provide the following ideas in this regard:    

 Appropriate coordination and support from the KRG. LEBM requires political, social 

and economic input. The KRG, therefore, has to place the improvement of 

manufacturing SMEs high on the national agenda and establish comprehensive 

regulation and policies to facilitate the implementation of such initiatives. 

 The company owners have to consider their business reputation and follow more 

long-term objectives for their production survival.  

 Create a solid bridge between research institutions and manufacturing SMEs that 

support economic development in the KRI. It also supports the culture change and 

leads small businesses to build strategies and targets for improvement initiatives.  

 Strengthen access to lean initiatives by providing perfect educational and training 

opportunities to fill the hard and soft skill gaps in both managerial and workforce 

levels.  

 Regular consultation and wide-open dialogue among the public sector, foreign 

companies, and manufacturing SMEs to develop a clear understanding of the 

obstacles faced by local manufacturers is essential. 

 Endorsement of cross-border trade which opens opportunities for manufacturing 

SMEs, especially those that are ready for the international market. 

The positive feedback of the validation participants includes the following: 

 “I support this project. It is necessary for the factory owners. Shortly, the quality issues will 

become the priority of the KRI production and market” [Owner-manager, RP4]. “There are 

many developed, profitable and stable companies in the KRI which are in urgent need to adopt 

lean techniques so they can control waste in their processes” [Academy senior lecturer, 

RP2]. “Two reasons support the acceptance of the framework; first, the company owners are 

ready to admit that they are in trouble; and, second, many sectors have an interest in such 

programmes” [Academy and university lecturer, RP1]. “The proposed LEBM framework is 
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a model of knowledge and experience transformation for the SMEs. It also opens new horizons 

for small businesses and provides them with superior roles that enable higher-quality attitudes” 

[Lecturer and lean consultant, NRP1]. 

The above statements show that the proposed LEBM framework would be effective for 

SMEs in the KRI in supporting them to adopt lean methods in manufacturing 

organisations. However, some of the participants mentioned that motivations from the 

SMEs internally, and from the government and expert bodies externally, are important. 

Human resource manager NRP3 stated that: “Regular consultation and wide-open 

dialogue will support lean transformations in SMEs, they are isolated from the universities and 

research institutions.” 

7.7.5 Recommendation to Improve LEBM Framework and Its Applicability 

In addition to the evaluation questions, the participants were asked to provide their 

comments and opinions about the issues highlighted within the interview, with the aim 

to collect more feedback and recommendations for the improvement of LEBM 

framework. Their suggestions were as follows: 

 Alongside the proposed framework, a guidance note should be developed to support 

SMEs in their lean journeys. A roadmap to assess the adoption of lean within the 

organisation and determine the starting point for lean programming in a way that will 

lead to successful implementation of LEBM. The production engineer RP3 stated: 

As SMEs are limited in financial, human resource and leadership experience, 

guidelines that identify the components of the framework and facilitate its 

implementation can be provided.” Owner-manager NRP4 also suggested: “For 

better understanding, further details are required to help practitioners in running the 

LEBM in an effective way.” (A full guidance is developed, see Appendix: B).  

 Satisfactory budget for lean transformation within the company is important, 

especially for the machinery and production and quality control equipment. The 

university lecturer RP1 stated: “Technological advancement is the foundation of 

industrial progress, and the other changes will follow it.” The human resource 
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manager NRP3 also noted: “It is not rational to seek improvements in the use of the 

same equipment and techniques that cause the problems.” 

 Additional funding from the local governments is important to aid SMEs in meeting 

lean adoption requirements. The lean consultant NRP1 stated that: “Adopting lean 

manufacturing might cause financial difficulties for SMEs at the beginning, but once 

the implementation is completed, the results can be wonderful with a great 

improvement in profit and quality.”   

 Seeking lean consultant and investing in training and education can help SMEs in 

coaching lean projects, maintaining quality standards, setting performance 

measurements, documenting achieved improvements and developing fair reward 

systems. 

7.8 Chapter summary  

This chapter aimed to tackle objective number six in Chapter One, which states: 

Propose and validate a comprehensive framework that would help KRI-SMEs to 

implement lean manufacturing successfully. The chapter also focused on answering 

research question number six which asked: How can KRI-SMEs be supported to 

effectively implement lean manufacturing in their process? The chapter, therefore, 

builds the rationale for developing a comprehensive framework that can guide the 

KRI-SMEs to improve their business performance through successful implementation 

of lean methods. It was showed in this chapter that one of the main reasons behind 

the failure of the current lean frameworks is that they are partial, focusing on limited 

areas of the production chain, and cannot cope with the philosophical and practical 

norms of the business at the same time. To address this objective, and based on the 

outcomes of the findings of the in-field study (KRI), the chapter develops the Lean-

Excellence Business Management (LEBM) framework. 

The LEBM framework clarified that human resource development, process 

management and organisational learning are the main areas in KRI-SMEs to focus 

on for effective lean implementation. It also explained that, internally, enablers such 
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as lean leadership, customer relationship, strategic planning and, externally, factors 

such as government support, experts’ participation and supplier relationship have to 

inspire and direct the main enablers to play an effective role in lean adoption. 

The chapter explains the main components of LEBM and evaluates its structure, 

usefulness and applicability through a semi-structured interview with research 

participants and non-research participants. They confirm that LEBM is a valid 

framework for KRI-SMEs and can support lean implementation to generate better 

improvements in the business performance. They also provide a number of 

recommendation for better understanding and implementation of the framework. To 

further support LEBM implementation, an industry guidance was developed and a 

copy is available in Appendix B. The next chapter presents the conclusion of the 

study.        
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Chapter Eight 

Conclusions to and Recommendations of the Research 

8.1 Introduction 

This research is the first effort that empirically investigated the implementation of lean 

techniques within KRI-SMEs. This chapter presents the conclusion of the research, 

including the research process, research questions, aims and objectives, and findings 

that were developed within it. It also highlights the limitations, implications and 

recommendations for further work. Finally, it highlights the contribution to the body of 

knowledge within the research. 

8.2 Conclusions to the Research 

The research aimed to review the existing academic discussion on LM principles, 

enablers and inhibitors within SMEs. In addition to this, it aimed to develop a strategic 

framework to improve the business performance of KRI-SMEs through effective 

implementation of lean techniques. To achieve this aim, six objectives were identified, 

as shown in Chapter One. 

The research followed the pragmatism paradigm to underline the subject of the study, 

which focuses on manufacturing statues in KRI-SMEs. To address and analyse lean 

implementation throughout the shop floor of KRI-SMEs, it was necessary to apply an 

inductive approach with deductive thinking to enable the researcher to tackle the 

problem in the real world. Consequently, a mixed-method was applied to this research.  

The research began with a critical review of the literature associated with LM issues 

within SMEs, and then developed a theoretical framework in the context of KRI-SMEs. 

To create a strong foundation for potential factors that may contribute to lean practices; 

lean techniques were first integrated into the MBNQA criteria to conceptually propose 

the Lean-Excellence Business Management (LEBM) framework.   
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Empirical data on the current implementation of lean techniques within KRI-SMEs were 

collected. The data were obtained from 11 industries of the KRI-SMEs through different 

methods. A quantitative survey with three case studies that interviewed staff at three 

different managerial levels was conducted. The combination of a questionnaire and 

interviews enabled the researcher to get a deeper understanding of the study 

dimensions. Qualitative data were used to support and explain the findings of the 

quantitative phase of the study to provide a comprehensive picture of the research. 

This mixed-method also validated the results obtained, clarified the ‘how’ and ‘why’ of 

the study, and provided a comprehensive portrait of the phenomenon under study.  

Based on the collected data from KRI-SMEs, the reliability and validity of the LEBM 

variables were assessed. The study also investigated the impact that lean practices 

had on the business performance within the studied companies. Moreover, it explained 

the effects that the company’s characteristics such as age, size and ownership had on 

the level of lean practices. 

In the final phase of the study, the LEBM framework for KRI-SMEs was developed and 

validated through a semi-structured interview with eight experts and practitioners. They 

confirmed the validity and strengths of LEBM and recommended its applicability to the 

KRI’s business environment. To promote successful implementation, the researcher 

provided self-assessment guidelines and a roadmap diagram that could guide SMEs 

to adopt LEBM at any stage of maturity. 

8.3 Summary of Research Findings 

A summary of the research findings are presented below: 

 The literature review confirmed that there is a scarcity of empirical studies on lean 

adoption within SMEs, especially in developing countries. 

 The review of the literature established that lean techniques are applicable within 

SMEs and have the potential to improve their business performance.  
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 The literature review identified a list of lean enablers that motivate effective lean 

adoption within SMEs and also recognised several inhibitors that might impede 

lean practices.      

 The review of the literature indicated that the previous frameworks to support lean 

implementation were generic, complex in structure, difficult to implement, had no 

clear links between their components, failed to engage the shop-floor employees, 

and were mostly designed for large companies. 

 Lean enablers are strongly interlinked. They have to be implemented collectively 

to achieve the best results. The absence of a particular enabler could affect others 

and prevent them from being implemented. 

 Continuous improvement activities together with lean practices positively enhance 

the impact on business performance in manufacturing SMEs. 

 The age of the company has a partial relationship with lean adoption, especially 

on continuous improvement and organisational learning activities. 

 The size of the company influences the adoption of lean strategies. The impact of 

the size on customer relationship, strategic planning, continuous improvement and 

organisational learning was significant. 

 The ownership of the company slightly affects the adoption of lean strategies in 

the area of strategic planning only. 

 LM methods are applicable in the KRI and even the partial implementation of lean 

techniques can bring significant improvement in terms of customer satisfaction, 

profitability increase, employee satisfaction, competitive growth and ergonomic 

improvement. 

 Lean practices within KRI-SMEs are still immature. However, there is potential to 

improve their awareness and practices among KRI-SMEs if they are supported 

internally and externally.  
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 Medium and large companies had developed more positive perceptions for their 

employees towards lean implementation than the small and new companies. 

 Lean techniques such as PDCA cycle, 5S, TPM, Time to Market, Product Quality 

and Smart Goals were popular within KRI-SMEs, while lean techniques such as 

QDF, Kaizen, Agile manufacturing and Value Stream Chain were less known. 

 The barriers that impede the improvement of awareness and implementation of 

lean approaches to KRI-SMEs were made explicit. 

 A new integrated lean-excellence framework (LEBM) that was valid and could be 

applied in general to small businesses in developing countries, and KRI-SMEs in 

particular, is developed. 

 LEBM framework can be used to assess the lean implementation of the 

manufacturing SMEs and also determine their readiness and maturity level to 

adopt the lean approach to minimise waste and boost productivity. 

8.4 Conclusions on Research Objectives 

The researcher also confirmed the six objectives that underpinned the aim of the 

research. Table 8.1 shows how these objectives have been achieved. 

Table 8.1 Achievement of the objectives of the study 

No. Research 

Objectives 

Strategy used  

and results achieved 

Chapter 

1 To critically review 

extant literature to 

understand the 

ongoing discussion 

of lean 

manufacturing 

principles among 

the SMEs. 

 

Review the extant literature on lean 

manufacturing principles, practices and 

frameworks within SMEs. Enablers, inhibitors and 

requirements of lean manufacturing within SMEs 

also discussed. 

This objective aimed to explore the need for a 

comprehensive lean framework that could 

support KRI-SMEs to improve their business 

performance. The review revealed that the quest 

for effective lean application is not limited only to 

Chapter 

Two 
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the KRI; it is also a global issue. The review 

discussed the shortcomings of the current 

framework, especially in the KRI, which cannot be 

bridged by a literature review as empirical data is 

also required. This became the knowledge gap on 

which the study aims to build on.      

2 To assess the 

familiarity with lean 

manufacturing and 

the level to which it 

is implemented 

within KRI-SMEs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- A literature review of the manufacturing KRI-

SMEs was conducted, and the background, 

industry classification and distribution, main 

difficulties encountered, and common lean 

practices of the KRI-SMEs were identified.  

2- Quantitative Survey: This exercise was carried 

out on managers, SMEs directors and workers 

to verify their awareness of lean techniques and 

principles and, therefore, provide their opinion 

about LM tool and implementation.  

3- Qualitative Study: This was achieved by 

conducting nine semi-structured interviews with 

engineers, managers and workers of three 

different SMEs.  

The outcome from the above studies concluded 

that a limited number of KRI-SMEs are aware of 

and implement types of lean practices, especially 

developed medium enterprises which modernised 

with edge production technologies. However, most 

of KRI-SMEs have a kind of quality control system 

in place, which lean practices could be established 

on. In general, KRI-SMEs familiarity and 

implementation of the lean strategy are still at the 

rudimentary stage. Moreover, it was also found that 

KRI-SMEs had the potential to implement lean at 

higher levels if they were supported internally and 

externally.  

Chapter 

Two 

 

 

 

 

 

Chapter 

Five 

 

 

 

 

 

Chapter 

Five 

 

 

 

 

 

 

 

 

3 To identify a list of 

managerial areas, 

critical factors (and 

1- A critical review of the lean literature: critical 

success factors and barriers to lean adoption in 

Chapter 

Two 
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by consequence 

the barriers) that 

SMEs should 

consider when 

implementing lean 

manufacturing. 

 

general and within SMEs, in particular, were 

identified.  

2- A review of the literature to address critical 

success factors of lean practices associated with 

the criteria of MBNQA model. 

3- Nine semi-structured interviews within three 

KRI-SMEs to discuss factors that support lean 

practices and also to identify barriers that limit 

their effectiveness.  

The outcome from the above methods highlighted 

seven enablers that support SMEs to implement 

lean techniques, which were: lean leadership, 

customer relationship, strategic management, 

continuous improvement, human resource 

development, process management and 

organisational learning. 

The results showed that successful 

implementation of lean in the addressed areas 

could generate inclusive improvements in SMEs 

business performance. 

 

Chapter 

Three 

 

Chapter 

Five 

4 To investigate the 

relationship 

between the 

characteristics of 

the company and 

lean manufacturing 

practices within 

KRI- SMEs.   

To achieve this objective, hypotheses linked to 

age, size and ownership of the company were 

developed and empirically tested within 207 

manufacturing SMES in the KRI. 

The findings show that: 

1- The age of the company has a partial 

relationship with lean adoption, especially on 

continuous improvement and organisational 

learning activities. 

2- The size of the company deeply influences the 

adoption of lean strategies. The impact of the 

size on customer relationship, strategic 

planning, continuous improvement and 

organisational learning was significant. 

Chapter 

Three 

 

 

 

Chapter 

Five 
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3- The ownership of the company slightly affects 

the adoption of lean thinking strategy in the area 

of strategic planning only.  

This objective aimed to develop a better 

understanding of the implementation and 

developments of lean methods within SMEs 

regarding the considered organisational 

characteristics.  

5 To explain the 

extent of 

improvement that 

lean manufacturing 

practices could 

generate within the 

KRI-SMEs. 

To achieve this objective, hypotheses showing the 

relationship between lean practices and business 

performance were developed. They were, then, 

statistically tested through the questionnaire 

survey within 207 KRI-SMEs. The results showed 

that: 

Activities related to organisational learning, human 

resource development and process management 

have a significant impact on business performance 

of SMEs. The linear regression equations were 

developed as follows: 

 

Business performance = 7.35 + 0.83 HRD + 0.63PM + 

0.492 OL 

Customer satisfaction = 1.78 + 0.49HRD +0.38OL + 

0.24PM. 

Profitability increase = 2.30 + 0.24 HRD + 0.14 SP 

Employees’ satisfaction = 1.38 + 0.34 HRD + 0.1 OL   

Competitiveness growth = 1.23 + 0.43 CI + 0.32 HRD + 

0.25 OL 

Ergonomic improvement = 1.36 + 0.09 PM +  

0.07 HRD 

This objective aimed to empirically develop 

enablers that KRI-SMEs could establish their lean 

practices around.  

Chapter 

Three 

 

Chapter 

Five 

6 To propose and 

validate a 

comprehensive 

framework that 

would help KRI-

To achieve this objective, Lean-Excellence 

Business Management (LEBM) framework based 

on the findings of Chapter Two, Three and Five 

developed. LEBM was evaluated using eight 

manufacturing industry professionals. 

Chapter 

Seven 



Conclusions and Recommendations of the Research Chapter Eight 
 
 

303 

SMEs to implement 

lean manufacturing 

successfully. 

The LEBM framework developed in this study 

focused on three managerial areas: human 

resource development, process management, and 

organisational learning. A guidance road map also 

developed to support KRI-SMEs to implement 

LEBM framework effectively (see Appendix B). 

 The evaluation of the results revealed that the 

proposed LEBM framework is applicable in the 

KRI-SMEs and has the potential to support and 

guide small businesses for better understanding 

and more effective adoption of lean methods that 

allowed them to become more profitable, 

competitive and better places to work in.    

8.5 Answers to The Research Questions 

 To obtain a clear understanding of the status of KRI-SMEs and to develop a 

comprehensive lean framework that can improve their business performance, five 

research questions were developed.  

The first question was “What is the level of awareness of lean manufacturing within 

KRI-SMEs?" The answers to this question confirmed that the majority of KRI-SMEs 

classified themselves as beginners of lean awareness, while the minority of the 

companies were already familiar with these techniques. To answer this question, a 

questionnaire survey and interviews were conducted with engineers and experts in 

KRI-SMEs.  

The second question was "To what extent do KRI-SMEs apply lean practices in their 

production processes?" The answer to this question showed that LM practices within 

KRI-SMEs were partially implemented, which meant that just a few lean tools and 

techniques were applied to production processes. However, the quality control system 

that most KRI-SMEs had in place could be improved to support lean practices. The 

answers to this question came from the outcome of the questionnaire and interviews 

conducted with staff in KRI-SMEs. 



Conclusions and Recommendations of the Research Chapter Eight 
 
 

304 

The third research question was “What are the potential drivers of effective lean 

adoption within KRI-SMEs?" Many enablers that drive lean adoption were addressed 

through literature review and interviews with staff and experts within KRI-SMEs. The 

outcome identified many critical factors; some of these factors arose from external 

business conditions, while others came from within the enterprises. The frequently 

mentioned supportive drivers to LM within developed KRI-SMEs were:   

 Deep understanding of lean culture and principles 

 Top management commitment 

 Long-term thinking about lean strategies 

 Development of employee knowledge, skills and experience 

 Continual updating of quality management programmes 

 Fair motivation system for employees 

 Total involvement and empowerment of employees 

 Collaboration and team-working culture 

 The visible flow of working steps and value creation 

 Enthused suggestion system and positive working environment 

 Built-in quality during the manufacturing process 

 Quick responses to any abnormalities 

 Kaizen mind-set 

 Updating production processes with advanced technologies 

 Honouring mutual level of trust and respect amongst company members 

 Suppliers and customer integration 

 Clear lean vision and strategies 

 Cross-functional training and education. 
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These factors have been listed under the criteria of the LEBM framework and evaluated 

through semi-structured interviews with manufacturing industry professionals. 

The fourth question was “What are the potential barriers that inhibit effective LM 

adoption within KRI-SMEs?” This question was answered by reviewing the literature of 

current lean practices within KRI-SMEs and also by interviewing staff and experts 

within KRI-SMEs. The result was several practical barriers that were listed under eight 

managerial areas within KRI-SMEs, as presented by Figure 5.2 in Chapter Five.  

The fifth question was “How could lean manufacturing adoption improve the business 

performance of KRI-SMEs?” The answer to this question showed that comprehensive 

implementation of LM could improve the business performance of KRI-SMEs 

significantly. The research also showed that the partial implementation of LM which 

was practised by KRI-SMEs improved many areas of business performance, as shown 

in the outcome from the questionnaire survey.  

The sixth question was “How can KRI-SMEs be supported to effectively implement 

lean manufacturing in their enterprises?” This question was answered through the 

development of a framework called Lean Excellence Business Management (LEBM) 

whith industrial guidance that was proved to have the potential to support KRI-SMEs 

to effectively implement lean methods and generate performance improvements. 

8.6 Contribution to the Body of Knowledge 

This study has made some original contributions to the existing body of knowledge in 

lean thinking, lean approach and excellent business strategy within SMEs, including 

the development of new dimensions and implementation of lean tools and techniques 

that could be adopted by KRI and other developing countries. The research introduced 

several lean enablers that can promote LM applications within manufacturing KRI-

SMEs. The research also identified the factors that are preventing KRI-SMEs from 

following lean thinking in their manufacturing processes. The original contribution of 
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this study can be categorised under (1) contribution to theory and (2) contribution to 

practice. 

8.6.1 Contribution to the Theory 

This research discussed a large body of relevant literature around lean thinking and 

unified two schools of thought in one perspective to build the framework for the 

research. It combined the LM methodology approach with the components of the 

MBNQA excellence model to develop a strategic improvement framework that 

supports manufacturing SMEs to enhance competitiveness, productivity and 

profitability. 

This study declared that the adoption of lean was not just an organisational 

management programme, or management initiative package. It was, in fact, a 

complete change in the organisational culture, whereby different sections of the 

company that needed improvement could achieve excellent results. So, this research 

provided a vision for real enhancements in the seven interlinked areas of the company. 

The study carried out here applying integrated lean techniques with a BE model to 

support small businesses in developing countries is novel.  Thus, the study makes a 

contribution to the literature of lean thinking in the Middle East countries, as they share 

many similarities in their business environment.  

This research is valuable from a variety of perspectives, as follows: 

 A new comprehensive validated framework for lean implementation in SMEs is a 

unique effort in the field of LM. 

  There is no evidence of previous research about lean applications within the KRI 

context, and no studies have been conducted about manufacturing KRI-SMEs. The 

study, therefore, contributed to the limited literature and theory on lean applications 

within SMEs in developing countries. 

 Reliable organisational factors that could promote the adoption of LM techniques in 

different sectors.  
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 Motivate organisations to understand and develop vision statements for long-term 

improvements to achieve world-class standards.  

The quantitative survey explored the relationship between lean implementation and 

business performance, and also addressed issues and difficulties associated with lean 

adoption in manufacturing KRI-SMEs. The research engaged semi-structured 

interviews to validate the results obtained in this study, thereby endorsing the 

applicability of the LEBM framework to KRI-SMEs and SMEs in developing countries 

similar to those of KRI. 

8.6.2 Contribution to Practice 

This research also provided multiple practical contributions to SMEs improvements, 

such as:  

 Critical factors that allowed managers to deeply understand manufacturing 

processes in their companies and support them to add significant improvement to 

business performance. 

 Resources that are required for LM practices boost the awareness of SMEs 

managers to know whether they can afford these requirements.   

 Skills and experience that are critical to adopt lean strategies. By understanding the 

LEBM framework, managers will be able to determine the extent to which they can 

implement lean techniques. They can also identify the education and training 

workshops required for their workforce to move further towards world-class levels.  

8.7 Implications of the Framework 

In the absence of a practical LM framework in the KRI, the framework developed from 

this study could provide advantages in many cases: 

 The framework could assist small organisations in adopting lean strategies and 

developing world-class standards.  
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 The outcome of the survey, interviews and the case studies shows that the findings 

can be generalised to manufacturing SMEs in the KRI, which could guide them to 

the effective adoption of lean techniques. 

 Action to recommendation of the evaluation participant (RP3), an industrial guidance 

that highlights necessary step action to follow in the implementation of LEBM was 

developed (see Appendix B). 

 If suitably modified, the LEBM framework can be applied to large organisations or 

other sectors such as health, education, banking, tourism, telecommunications and 

public sector organisations.  

 Although this research was focused on the KRI, the framework can be applied to 

the manufacturing sector in different countries, especially developing economies. 

8.8 Limitations to the Study 

Despite generating significant findings for LM for SMEs in developing countries, the 

study highlighted limitations that may need to be considered for further research.  

First of all, it appeared that only the internal issues of lean practices were addressed 

in the study as being more suitable and relevant to SMEs. However, external aspects 

such as supplier relationship, work environment and government support also 

influence the business performance and might need more consideration. Secondly, 

other factors such as organisational culture, employees’ values and national culture 

could also affect LM practices and business performance measurements. This may 

need to be reviewed in another study. Thirdly, lean leadership, strategic planning and 

continuous improvement would need to be correlated with business performance in a 

further investigation. Fourthly, as LEBM developed based on participant’s opinion in 

the KRI-SMEs, it, therefore, needs apply work to retest the framework in practice to 

further support its generalisation. Fifthly, due to the interpretivist nature of the literature 

review which aid the development of the conceptual LEBM, and perception nature of 
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the data collected to test and validate the framework, it suffers from accumulate biases 

which limit its generalization to other business environment. This is, therefore, has to 

be considered with a level of modification when the framework is applied to other 

developing countries. Finally, the survey was limited to manufacturing SMEs, while big 

business and other industrial enterprises were excluded, which limits the 

generalisability of the study. In-depth and more extensive focus research can provide 

a complete landscape of the LM practices of the whole of the KRI’s industry sector.  

8.8 Recommendations for Practice 

The LEBM framework of this study should be able to boost the productivity of 

manufacturing KRI-SMEs. It not only promotes the implementation of lean techniques 

successfully in small businesses, but can also motivate and guide companies that 

intend to start their lean journeys. To satisfy these objectives, the researcher, therefore, 

recommends as follows: 

 The KRI government needs to expand the sources for economic reform in the 

region, and supporting manufacturing SMEs could be critical to achieving this vision. 

Thus, the government needs to enhance the role of this sector by encouraging them 

to adopt lean thinking and increasing their awareness of the benefits and 

requirements of LM implementation. The KRI government can also tempt small 

businesses with governmental projects and contracts based on the quality which 

encourages them to adopt lean strategies and to be more competitive in the KRI 

market.        

 Lean transformation is a long-term process that is required to change organisational 

culture, management style and work attitudes. Due to the limited resources in SMEs, 

the study carried out here focused only on small development projects to create 

incremental improvements in different aspects of the manufacturing processes. The 

SMEs owners, therefore, need to understand the importance of factors and issues 
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developed by this study to support their workforce to adopt lean tools and 

techniques effectively.   

 Training and education workshops organised by experts and technical consultants 

are essential before and during improvement projects, to develop awareness, 

understanding and skills of the workforce and to motivate workers towards lean 

strategic thinking. 

 For the early stages, the company can start with simple lean techniques, such as 

cellular manufacturing, 5S, standardisation, TPM, efficient workstation, value 

stream mapping and job rotation. These tools can bring direct and quick benefits 

that create confidence and trust throughout the company and pave the way for 

further improvements that integrate the company with lean principles. 

 Lean changes need wide top-down communication to share understanding and 

experience. The managers, therefore, have to lead the projects personally, be good 

role models, and show a full commitment to the lean solutions and continual 

improvement. Such conditions will promote the employees to seek improvements 

and decrease their fears and resistance against the changes. 

 Although the study proposed the LEBM framework, there is still a potential for each 

company to develop its way, or to modify the framework to its specific needs and 

gain the expected improvements. There is not an ideal, unique way that suits all 

circumstances. Group discussion, benchmarking or seeking advice from experts or 

similar companies can help the situation and bring more ideal solutions. 

 Academic institutions, research organisations, decision-making and government 

bodies have to be involved in creating an enthused business environment in the KRI 

that facilitate additional improvements for SMEs.   



Conclusions and Recommendations of the Research Chapter Eight 
 
 

311 

8.9 Recommendation for Further research  

This study developed a practical lean framework that fits the circumstances of 

manufacturing SMEs in developing countries. Due to its descriptive and exploratory 

nature, some aspects can be addressed in future studies: 

 An empirical study to evaluate and test lean implication within the KRI environment. 

Such research can enrich LM literature in the KRI and explore improvement 

opportunities for manufacturing SMEs. 

 Further studies could research the effect of national culture, working conditions, 

personal values of the employees, supplier relationship management on the 

adoption of lean strategy, and business performance. 

 The impact of quality initiatives such as ISO 9000 on the implementation of lean 

techniques in the KRI is another gap for additional research. Such studies can 

emphasise the motivation behind the adoption of quality systems and their 

influences on developing leadership, production processes and customer 

satisfaction. 

 The study can be extended to other parts of Iraq or other Arab countries that have 

similar conditions to the KRI, to investigate the impacts of lean practices on the 

market share, customer satisfaction and competitive growth in the ever-changing 

business environment.
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Lean manufacturing tools and techniques 

No. LM tool Definition Benefits 

1 
JIT 

 

Pull parts through production 

in the right items of the exact 

quality and quantity in the right 

place and the right time. 

It depends on many lean tools, 

such as Kanban, Heijunka, 

TaktTime, Continuous Flow, 

and Standardized Work.  

1. A highly efficient technique for making 

zero inventories. Improves cash flow 

and reduces space requirements.  

2. It also identifies the hidden problems 

in the value chain and reduces the 

production waste of the system.  

3. It increases in quality, productivity and 

efficiency, improved communication 

and decreases in costs and wastes. 

2 
TPM 

 

A holistic method to 

maintenance that focuses on 

proactive and preventative 

maintenance to maximise the 

operational time of equipment. 

It is classified into eight TPM 

activities including: 

Autonomous maintenance; 

Focused maintenance;  

Planned maintenance;  

Quality maintenance;  

Education and training; Office 

TPM;  

Development management;  

Safety, health and 

environment. 

1. Control to zero defects, zero 

breakdown and zero accidents in all 

operational areas of the company. 

2. Involve people at all levels of the 

organisation. 

3. Form diverse teams to diminish 

defects and self-maintenance. 

3 
VSM 

Introduced in 

It is an improvement tool used 

to visually map the flow of 

information and material 

through the process. 

It shows the recent and future 

state of processes in a manner 

that underlines guides for 

redesign and improvements in 

the working environment. 

1. Exposes waste in the current 

process. 

2.  Provides a roadmap for upgrading 

through the future state. 

3. Visualieses interactions and value 

flow. 

4. Creates a common language for 

workforce communication. 

4 

Standardised 

work 

 

It is a detailed, documented 

and visual system by which 

associates develop and follow 

a series of predefined process 

steps (including the time to 

complete each task). Must be 

“living” documentation that is 

easy to change. 

1. Eliminates waste by consistently 

applying best practices.  

2. Forms a baseline for future 

improvement activities. 

3. Easier training of new operators 

4. Reductions in injuries and strain 

5. Ensure that processes are consistent, 

repeatable and well-timed. 

5 

One piece 

flow 

Originally 

called one-

by-one  

confirmation 

 

This concept emphasises 

reducing the batch size of 

transactional activities through 

processing one unit at a time 

in order to eliminate system 

constraints.  

1. Shortening lead production time. 

2. Respond immediately to errors. 

3. Creates high visibility of the 

processes.  

4. Workers take ownership of the work 

and commit to working rules. 
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5. Respond quickly to customer’s 

feedbacks 

6 

Pull systems 

Kanban or 

visual signal 

 

A technique for regulating the 

flow of demands internally 

within the firm and externally 

within suppliers and buyers. 

Based on automatic 

replacement through signal 

cards that indicate when 

more items are required. 

1. Eliminates wastes from inventory, 

WIP and overproduction.  

2. Provides required data for decision-

making. 

3. Involvement of lower-level employees 

in assessing needs and controlling 

inventory. 

4. Visualises the workflow. 

7 

Quick 

changeover / 

SMED or 

Quick 

changeover 

 

A technique to reduce set-up 

(or converting) time to less 

than 10 minutes within the 

processes, it includes 

processes such as: 

Observe the current 

techniques. 

Separate external and 

internal tasks. 

Improve the process of 

changeover. 

Continuous training. 

1. Enables manufacturing in smaller 

volume. 

2. Reduces overall inventory.  

3. Improves customer responsiveness. 

4. Reduce manufacturing lead time. 

 

  

8 

5 S or 

Housekeepin

g 

 

 

To create and sustain a well-

organised workplace: 

Sort: eliminate that which is 

not needed. 

Set: in order, organise 

remaining items. 

Shine: clean and inspect 

work area. 

Standardise: write standards 

for above. 

Sustain: regularly apply the 

standards. 

1. Eliminates waste that results from a 

poorly organised work area (e.g. 

wasting time looking for a tool). 

2. Reduces production lead time. 

3. Improves safety related issues. 

4. Reduced inventory space. 

5. Improve maintenance activities. 

6. Increase quality. 

7. develop employee’s commmitment. 

8. Improve workplace morale. 

9 

PDCA or 

Deming cycle 

 

 

 

An iterative methodology for 

implementing improvements: 

Plan: Establish a plan and 

expected results. 

Do: Implement the plan. 

Check: Verify the expected 

results achieved. 

Act: Review and assess; do it 

again. 

1. To process continuous 

improvements. 

2. To manage new projects or control 

changes in the factory. 

3. To Improve TQM related issues. 

4.  To find efficient solutions on a wide 

scale. 

5. To solve manufacturing mistakes. 

10 
SMART goals 

 

Supports to design goals and 

objectives that are: Specific, 

Measurable, Achievable, 

Relevant, and Time-Specific. 

1. To provide the right direction. 

2. To facilitate strategic planning. 

3. To motivate the workforce. 

4. To limit working stress. 

11 

Andon or 

Visual control 

 

A visual feedback system that 

helps production teams to 

identify when there is a 

problem in the machine or the 

process.  It also specifies 

production status alerts when 

assistance is needed and 

1. Works as a real-time communication 

tool at the factories shop floor.  

2. Brings immediate attention to 

problems as they occur – so they can 

be instantly addressed. 
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allows employees to stop the 

production lines. 

3. Promote employees for more 

productivity. 

 

12 

Bottleneck 

analysis 

 

Determines which station of 

the manufacturing process 

narrows down the overall 

achievement and recover the 

performance of that step of 

the process. 

1. Improves outcome by supporting the 

weakest link in the production 

process. 

2. Reduces production lead time 

3. Reduces inventory level 

13 

Heijunka 

Levelling, 

scheduling or 

smoothing 

A form of production 

scheduling that purposely 

manufactured in much smaller 

batches by sequencing 

(mixing) product variants 

within the same process. 

1. Reduces lead times; since each 

product is manufactured more 

frequently. 

2. Reduces inventory because batches 

are smaller 

3. Increase production stability. 

4. Increases the flexibility of the system. 

14 

Hoshin Kanri 

(Policy 

deployment) 

 

 

Align the objectives of the 

factory (Strategy), with the 

plans of middle management 

(Tactics) and the jobs 

performed on the shop-floor 

(Action). 

1. Leads improvements towards 

strategic objectives in dependable 

mode.  

2. Eliminating the waste that generates 

from poor communication and 

inconsistent direction. 

15 

Jidoka 

(Autonomatio

n) 

 

Design equipment to partially 

automate the production 

process and to automatically 

stop when errors are detected. 

1. Decreases labour costs. 

2. Improves quality. 

3. Reduces manufacturing lead time. 

4. Improves error detection. 

16 

Kaizen 

(Continuous 

improvement

) 

 

A strategy where employees 

work corporately to achieve 

regular, incremental 

improvements in the 

manufacturing process.  

1. Combines the collective talents of a 

company for constant improvement.  

2. Eliminates waste continually. 

3. Facilitates production tasks. 

4. Increases employees satisfaction. 

5. Improves production processes. 

6. Build team working culture. 

7. Promote wide communication. 

17 

Gemba (The 

real place) 

 

A philosophy that reminds 

managers to get out of their 

offices and spend time on the 

shop-floor (the place where 

real production occurs). 

Supports a deep and thorough 

understanding of real-world 

production issues – by first-hand 

observation and by talking with 

factory floor employees. 

18 

Overall 

Equipment 

Effectiveness 

(OEE) 

 

A measure of productivity 

loss for a given 

manufacturing process 

through a correlation 

between three categories: 

Availability (e.g. downtime) 

Performance (e.g. slow 

cycles) 

Quality (e.g. rejects) 

1. Provides a benchmark to track 

advancement in eliminating waste 

from a particular process.  

2. Works as an indicator in businesses’ 

decision-making processes for 

improving productivity. 

3. Can quickly reveal the size of ‘hidden 

factory’. 

19 

Poka-Yoke 

(Error 

proofing) 

 

Error detection and prevention 

technique that direct 

production processes towards 

the goal of achieving zero 

defects. 

1. Leads to a successful zero defects 

system. 

2. Increases the quality and improves 

productivity. 
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3. Reduces rework, lead time and cycle 

time. 

20 

Root cause 

analysis 

 

A problem-solving discipline 

that focuses on resolving the 

underlying events instead of 

applying quick fixes that only 

treat immediate symptoms of 

the problem.  

1. Guarantees that a problem is 

accurately eliminated by applying 

corrective actions to the “cause” of 

the problem. 

2. Provides advice to prevent similar 

recurrences. 

3. Creates improvement opportunities. 

21 Takt time 

The principal of production 

that synchronised production 

by a pulse which is set by 

customer demands.  

1. Provides a simple, reliable and 

intuitive approach to enhance 

production.  

2. Simply can be extended to afford an 

efficiency target for the factory floor. 

22 
Visual factory 

 

Visual indicators that present 

and control the used 

throughout manufacturing 

company to improve 

communication of information. 

1. Makes the situation and condition of 

production processes readily 

available and evident to everyone. 

2. Reduce the probability of worker 

mistakes. 

3. Provides a positive thrust in business 

continuous improvement. 

23 

Cellular 

manufacturing 

 

It is an approach in which all 

equipment and workstations 

are arranged based on a 

group of different processes 

located in proximity to 

manufacture a set of similar 

products.  

1. To reduce cycle time and inventories 

to meet market response times. 

2. Helps to streamline the flow of 

material. 

3. Improve productivity and reduces 

production cost. 

24 

Voice of 

customers 

VOC 

 

Helps the company to receive 

customer comments, 

feedbacks preferences and 

expectations through direct or 

indirect techniques. 

1. Develop measurable customer needs 

and close the gap between the 

customer and the factory. 

2. Promote customer relationship 

management. 

3. Supports customer satisfaction. 

25 

Cross-

Training 

matrix 

 

A systematic process for 

training different workers to 

perform various tasks outside 

of their original role. 

1. Improves flow of processes 

2. Enables sharing of best practices 

3. Increases flexibility in work 

management. 

 
 (Source: Mike Sondalini 2005; Kootanaee et al., 2013; Venkatesh, 2005; Wakjira and Singh, 2012; Romero 

and Chavez, 2012; Breyfogle, 2007; Prakash and Feng, 2011; Dave and Sohani, 2012; Agrahari ae al., 2015; 

Duwayri, Z., Mollaghasemi et al., 2006;    Ramekar et al., 2017; Boakye-Adjei et al., 2014; Domingo and 

Aguado, 2015; M. Dudek-Burlikowska and Szewieczek, 2009; Tomic, and Brkic, 2012; Fekete and Hulvej, 

2013; Bilalis et a., 2002; Ngampak and Phruksaphanrat 2011; Alony and Jones, 2008). 
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Foreword 
 

 

 

The proposed Lean-Excellence Business Management (LEBM) framework has been developed 

following a period of three years of empirical study conducted in manufacturing Small and 

Medium Enterprises (SMEs) sector in the Kurdistan Region of Iraq (KRI). For better 

understanding of the requirements of LEBM framework and also for better implementation of 

the framework this guidance has been developed. 

The explanation provided in this guidance will aid the SMEs owner-manager, engineers and 

practitioners to better engage in all available enablers in lean transformations. It also illustrates 

the way the enablers work and link with the lean concept to help managers provide the 

necessary direction during change management programmes that are adopted in their 

organisation. The road map developed in the guidance can help SMEs to find their current lean 

maturity level and to plan for higher level. It is important that these guidance are practical, self-

explanatory, and relevant to SMEs and can be modified according to their current position in 

the business. 

 

What is LEBM Framework? 

LEBM framework is an empirical framework to guide manufacturing SMEs in the KRI to 

improve their business performance through effective implementation of Lean techniques. It is 

built on different theories that have been used to explain the working of Lean manufacturing 

methods in small business. It also reflected on the characteristics and limitations of SMEs in 

developing countries. Specific conditions of manufacturing SMEs in the KRI were considered 

as well. The proposed LEBM suggests that when Lean manufacturing enablers in a particular 

organisation have strongly interlinked to work together, they can create a positive working 

environment of trust and confidence that can innovate practical solutions for the constraints 

that impede excellent performance.  It, therefore, can generate quicker and better results in the 

industrial environment in the KRI, as it considers the characteristics of SMEs and reflects the 

real situation of the manufacturing case in this area. Figure 1 presents a diagram of LEBM 

framework.  
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Figure 1 Lean-Excellence Business Management (LEBM) framework 
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Components of the proposed LEBM framework 

 

The proposed LEBM comprised of a foundation, internal enablers from the company, feedback loop 

and excellent performance measurements as in Figure 1. 

1- Foundation of LEBM framework 

The elements covered in the foundation of LEBM are silent rules and prerequisites that determine the 

level of maturity of lean culture within the organisation. To achieve the best outcome from LEBM, the 

workforce of the organisation must understand, share and assume these elements as their standard of 

thinking and working. The foundation consists of three parts:  

1.1: Organisational profile: Although the organisational profile is not a formal part of the framework, 

it determines the level and maturity of the lean project that implemented by the organisation. It gives 

the critical insight into the key internal and external factors that shape the operating environment that 

the company is working within. It also shows the needs, opportunities and limitations placed on the 

management system of the company.  

1.2: Indirect internal Lean enablers: Include enablers that have no direct impact on business 

performance, but to support the direct enablers to act comprehensively and generate supposed 

improvements in organisational performance. These indirect enablers include: 

A- Lean Leadership (LL):  Effective leaders can inspire operational changes by enhancing the value 

stream, coaching the staff around lean objectives and developing standardise production processes. 

Their role is not to do the work or to micromanage production activities but to lead staff toward 

prioritising the right work, which result in generating the exact value for the customer. Lean leadership 

in the proposed LEBM framework consists of five sub-factors which are: 

6- Long-term thinking 

7- Reward and motivation 

8- Full commitment 

9- Attending Gemba (the work place) 

10- Leading lean activities. 

As long as that no two lean transformation processes are similar, no two applications of lean leadership 

are similar. Lean leadership is not a strict set of defined methods or practices rather long-term 

philosophy that systematically seeks to generate improvements through incremental changes across 

the organisation.  

B- Customer Relationship (CR): To successfully implement lean methodology, accurate information 

about customers, understanding their need and perceptions, hearing their voices within production 

chain and managing healthy relationship with them is crucial. The proposed LEBM, therefore, consider 

CR role as indirect enabler that can affect business performance through human resource development, 

process management and organisational learning. CR measured by five indicators which are: 

6- Customer data collection 

7- Wide product range at competitive price 

8- Quick feedback and responsiveness  

9- Customer involvement 

10- Just in time delivery     

C- Strategic Planning (SP): Strategic planning is the most common area of focus when claiming the 

lean journey, the key part of organisational transformation that involve top management and all 

employees around approved objectives of lean, it aims to get everyone in the company pulling at the 

same time in the same direction.  The proposed LEBM depends on strategic planning as the blueprint 

for generating process and quality improvements to all aspect of every manufacturing SMEs. In doing 

that, lean needs have to align the strategic goals of the company with the plans of middle management 
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and the tasks performed by the employees at the floor workshops. Lean Strategic planning in LEBM 

framework acts within five elements which are: 

6- Clear lean strategies 

7- Understanding of relevant lean elements 

8- Correct lean elements priorities 

9- Action plan development 

10- Responsibilities delegation. 

 

D- Continuous Improvement (CI):  In the proposed LEBM, continuous improvement is one of the 

core and the most important enabler that needs to produce regular, extensive and gradual innovation 

across the company through knowledge sharing and enhancing team working culture. This enabler 

believes that SMEs can create constant small improvements without the necessity of providing a huge 

capital investment. CI applies five techniques that suit SMEs ability, which are: 

6- Plan-Do-Control-Act (PDCA) application. 

7- Root cause analysis adoption 

8- Improvement suggestion system 

9- Value stream mapping 

10- Total employees responsibility   

Although these techniques might appear difficult at the beginning of lean processes and get some 

resistance from the employees but within proper understand, education and training, they will change 

the entire culture and mind-set of the company and will shift it to higher level of quality and 

performance. 

1.3 Lean culture elements:  LEBM framework is built upon five core values and concepts that are the 

foundation and prerequisite of lean initiatives. These values are derived from the principles of success 

implementation of lean within Toyota Production System and also found in high-performance lean 

organisations.  

The level and depth of these values essentially depend on the organisational profile and the company 

needs to understand how to customise and function them in its specific situation. Understanding and 

commitments to these values by top management and shop floor workers are essential for 

implementing lean projects.  Trusting in these values and integrating them into the organisational 

profile can change the way of thinking about the business and enable the top management to create an 

environment the motivate the workers to adopt lean techniques effectively and smoothly . The values 

which are requiered to create a strong lean culture as shown in figure 1 are categorised into: 

 Visionary leadership: Leaders in SMEs have to understand and believe that long term thinking and 

correct lean strategies can guarantee the excellence performance of the business in the future. They 

also have to commit to these principles and act as lean role models in their companies through ethical 

behaviour and contribution into creating a working environment that support, motivate and educate 

the workforce to trust and implement lean principles.   

 Customer orientation: SMEs needs to regularly monitor the changes in market requirements and to 

continually commit to factors that bring customer satisfaction. Strategies, polices and decisions 

within the organisation have to aid the creation of customer focused company where all efforts are 

directed to understand, attract and maintain loyal customers. 

 Learning and development: SMEs have to provide education and training opportunities to their 

staff on a regular basis to improve their understanding and learn new skills. They also have to create 

learning organisation where the working atmosphere enables employees to reflect, communicate 

their knowledge, practice new experience and self- direct their learning. 

 Continuous Improvement: Lean culture emphasised on continual incremental changes across the 

organisational areas to improve process constantly and to find solutions to bottleneck steps that 

impede improvements to the end product. Small scale manufacturing have to seek out new methods 

allowing them to remain productive and competitive, enabling them to rapidly respond to the constant 

changing customer needs and expectations.  
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 Challenges and flexibility: To generate revenue growth, SMEs need to understand the emerging 

needs of their customer and to address those changes in their production processes which might affect 

their way of thinking and arranging their companies. Although change might be one of the biggest 

challenge facing SMEs, they can relying on their nimble structure and fluid culture to implement 

more flexible operations, assume agile management system and develop their external relationship.  

 Respect of people: Engaging, empowering the people shop floor employees and valuing their way 

of thinking and performing allow them to assess the current work conditions and create solutions to 

errors and difficulties. SMEs, therefore, must consider respect of people as a core element of their 

corporate philosophy by treating them fairly, giving them clear goals and discussing work problems 

and generate and share best solutions that improve their satisfaction.  

2- Direct internal enablers: Include enablers that related strongly and positively to the business 

performance improvement in the company. These enablers are as follows: 

2.1- Human Resource Development (HRD): Commonly lean specified as human related or 

employee’s issues practices, as it concerns human associated factors as the main components of its 

theory and practices. It, therefore, advisable for organisations to create working environment that 

support workers to their potentials through providing education and training opportunities, quick 

feedback for their requests and fair reward scheme. The proposed LEBM framework emphasised five 

practices to respond to this essential enabler which are: 

6- Role design 

7- Cross functional training 

8- Total employees involvement 

9- Work force empowerment 

10- Team working practices 

These practices can directly improve the experience of workers to comprehensively practise lean 

tools within various areas of the organisation.  In addition, the company can develop other lean 

practices that support its human resource to improve continually and move the company for better 

performance level. 

2.2- Process Management (PM): As a model based on implementing lean techniques, LEBM 

framework needs to optimise the operational process within the organisation through reducing waste 

and removing non-value adding activities from the production chain. The proposed LEBM 

framework indicates five practices to crate and improve process management within SMEs to 

eliminate waste, errors and defects form production process which are: 

6- Cell layout arrangement for the factory. 

7- Clean and organised production lines 

8- Total priventive maintenance 

9- Automation and equipment effectivness 

10- Statistical process control 

Process management within LEBM framework believe that the company can reach excellelant 

performance, stay relevant, effective and profitable when all production operations are as sufficient 

and effective as they can be. Improving process management within the company will develop 

employees experience and increase their trust in lean methodologies and vice versa.  

2.3- Organisational Learning (OL): To be a value added activity, every task in the production chain 

has to help the organisation to learn factually about products, customers, employees and markets, 

otherwise it is a waste of time and resource. It can create and improve or put the end of lean advantages. 

Feedback loops, therefore, can make the organisation more agile and prepare it to respond efficiently 
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to the business environment changes and market trends. OL in the proposed LEBM covers five sub-

factors, as follows:  

6- Knowledge acquisition 

7- Knowledge documentation 

8- Knowledge sharing and communication 

9- Knowledge application 

10- Resource allocation 

Organisational learning uses the feedback from current and past activities to generate useful insights, 

tips, lessons learnt, or ‘know-how’ to the organization. It needs to build a bridge between company’s 

vision and the present and future customer’s needs and expectations. 

3- External Enablers: Lean practices within SMEs are mostly linked to the internal issues and might 

not cover the whole production chain. The focus is often on the floor shop to optimise production 

processes, minimise waste and enhance value-added activities, which can called internal lean. At the 

same time, factors that can assigned to several external areas such as political, legal, technical, 

demographic, technological, suppliers, national culture and international conditions might affect the 

company’s legal form, ownership structure, and IT technologies used. LEBM suggest five external 

areas which can enormously improve SMEs performance and maintain their competitiveness. These 

factors are the following: 

6- Government Support 

7- Suppliers relationship 

8- Infrastructure development  

9- Social stability 

10- Expert’s participation. 

Effective adoption of lean methods within SMEs in addition to the systematic implementation process 

should also entail the external factors accompanying the implementation of subsequent phases of the 

lean project.  

4- Business performance (BP): The correct implementation of lean techniques positively influence 

the financial and non-financial performance of the organisation. Internally, successful adoption of 

lean eliminates waste, shrink lead-time, minimise rework and decreases errors and defect which 

cause financial saving, high quality maintenance, safe and healthy work conditions without 

sacrificing productivity. Externally, it can keep the organisation streamlined, smooth and effective 

by sustaining flexibility, improving customer involvement, reducing delivery time, enhancing 

competitiveness capability. In some cases the size of the company, national culture, market trends 

and technological changes affect these outcomes of lean adoption.  

The proposed LEBM is a framework that when applied within the organisation can goes beyond 

financial indicators to the overall outstanding practices in managing processes and achieving 

excellent results based on a set of lean values and activities that drive performance. It covers the 

following dimensions to measure the excellent outcomes from the company: 

6- Customer satisfaction 

7- Profitability increase 

8- Employee satisfaction 

9- Competitiveness growth 

10- Ergonomic improvement. 

Considering these indicators in mind when managing lean events will put the organisation on the 
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right path toward excellence results and helps managers to know how to have regular and 

constructive conversation with their staff about how to improve performance. However changes in 

business environment conditions, market trends and managerial barriers to implement effective lean 

and people resistance to change events will impact these outcomes to wide extents. 

 

Implementation of LEBM 

 

This develops a model to assess the implementation of lean within the company and determine the 

starting point for lean programming. It also provides a framework to guide SMEs to implement 

LEBM framework successfully. 

1. Self-assessment and Gap analysis 

Before implementing LEBM framework, the company must review its management style, to find out 

which level it has to start the programmes at. The objective of self-assessment is to analyse the 

organisation status, explore those areas that need further improvement, and to sustain areas that have 

been established. LEBM assessment can guide and direct the company to:  

 Explore past successes and recognise present opportunities for further improvements. 

 Activate in the progress of quality initiatives and encourage new events. 

 Update knowledge and experience of the employees. 

 Draw attention to the strategic objectives of the organisation. 

 Assess organisational performance. 

 Align available resources with organisational strategies. 

 Improve the business towards embracing excellent Lean performance. 

Most organisations follow similar processes for self-assessment that often include similar steps. 

However, techniques for collecting data might differ from a company to another. Usually, the process 

starts with forming the assessment team and ends up with the action plan. Figure 2 explains the self-

assessment process. These steps are interlinked. For LEBM, the elements of the assessment process 

and the collected information should be designed according to its criteria and sub-criteria.  

   

 

Figure 2 Self-assessment processes for LEBM  
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The required information can be collected through one of the following approaches:  

 Questionnaire and survey that apply ‘yes’ or ‘no’ responses or Likert-type interval scale to the 

criteria of the assessment plan. 

 Workshop preferably conducted by the management team, executive team or improvement team. 

 An observation, one-page checklist form for each criterion of the assessment plan. 

 An award-based approach such as that of MBNQA model carried out by a trained assessor from the 

company or an external body. 

 E-approaches, using software tools such as PC-based checklists or questionnaires.  

 Hybrid approach; integration of two or more of the above techniques when a higher level of accuracy 

is required.  

 

2. Level of Lean Maturity  

This Guidance considered five levels for the journey of lean as follows: early, basic, overall, effective 

and excellent Lean levels. Figure 3 illustrates the implementation levels based on LEBM framework. 

 

Figure 3 Lean implementation levels based on LEBM framework  

 

The company can analyse its management style and determine the level based on its status. Table 1 

provides a roadmap to assess lean approaches based on LEBM criteria. Thus, the company can 

accurately specify its characteristics in all areas of the framework and customise initiatives towards 

excellent implementation.
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Table 1 Lean assessment roadmap based on LEBM framework 

 
Early lean Basic lean Overall lean Effective lean Excellent lean 

L
ea

n
 lea

d
ersh

ip
 

Leaders make decisions as 
individuals. Lean strategies 
are unreliable. Some of the 
Lean practices but no 
systematic approach are 
created. Leaders not seen as 
examples of Lean. 

Leaders develop Lean strategies and 
encourage employees to understand 
customer values. Managers attend 
the workplace and discuss Lean 
solutions with shop floor workers to 
improve manufacturing processes in 
some areas of the company. 

Systematic development in many 
areas is in place. Leaders play a 
good role in Lean practices and 
create improvement teams to 
check Lean progress and give 
timely recognition. Workers show 
an awareness of Lean strategies. 

Full commitment to Lean 
strategies is evident. Regular 
improvement in processes and 
systematic rewarding for high 
performance are in use. Leaders 
are visibly seen as champions of 
Lean. 

Full evidence of visionary leadership is 
presented and all managers proactively 
sustain the improvement and culture of 
Lean. Completely responsive, systematic 
Lean approach considering, current 
needs are in place and all members 
involved in Lean practices. 

C
u

sto
m

er rela
tio

n
sh

ip
 

No systematic approach to 
target customer information. 
Low responses to 
complaints. Some 
corrections but cause 
analyses are not evident. 
Limited data about customer 
satisfaction is available. 

A responsive approach to clients 
voice is created and used to set 
performance targets. Corrective 
action plans are in place. Early 
stages of integrating customer 
perceptions into the manufacturing 
activities. Action plans seem to be 
prevention rather than reaction. 

Strategies and operational plans 
reflect clients’ needs and 
expectations. Customers’ 
feedbacks used continuously to 
improve and modify the 
manufacturing processes in many 
areas. Meeting customer 
satisfaction is the key focus of all 
members. 

The workforce understands and 
is involved in achieving 
customer targets. Outgoing 
efforts to integrate customers 
need for strategic planning. 
Improvements and innovation 
activities are in place. 

All customer satisfaction targets are 
achieved, and needs for future clients are 
considered. Strong evaluation system 
and organisational learning that sustain 
external and internal customer 
satisfaction are in progress. Evidence of 
excellent manufacturing performance in 
all areas of the enterprise is visible. 

S
tra

teg
ic p

la
n

n
in

g
 

Clear Lean vision are not 
visible. Significant gaps in 
the production processes can 
be found. Impulsive 
operation of Lean tools are 
in place as a reaction to 
production problems. 

Systematic introduction of well-
developed Lean approaches in some 
manufacturing areas in the company 
is created. Throughout efforts to 
identify and communicate Lean 
strategies with a basic level of 
delegation of responsibilities is 
evident. 

Prioritised Lean practices which 
reflect the strategies of the 
company are employed through 
improved action plans. Starting 
stages of two-way communication 
to create a Lean culture across 
many areas of the company. 

Strategies are understood by all 
members and partners, and Lean 
leaders guide the vision. Clear 
evidence of systematic Lean 
implementation considering all 
the needs of the business are 
visible. 

Extensive Lean deployment with a 
continuous improvement focus towards 
strategies is in progress. Excellent 
organisational learning to sustain process 
improvement through full-Lean 
implementation in all areas of the 
enterprise is apparent.    

C
o

n
tin

u
o

u
s 

im
p

ro
v

em
en

t 

No evidence for 
manufacturing process chain 
analysis is available. Lean 
tools are implemented to 
reduce working problems.  
Improvements are top 
management’s responsibility 
only. 

Production problems are listed and 
discussed systematically. Necessary 
efforts to apply the Lean approach 
to root out working problems are in 
place. Leaders promote employees 
to show better understanding and 
performance. 

Production process chain is visual 
and reviewed continually to detect 
and resolve any possible 
problems. Weak problematic areas 
in the company are highlighted, 
and action plans for improvement 
are prepared.   

Regular, extensive, gradual, 
long-term, improvements 
through team working methods 
are in progress. Employees are 
delegated with clear and 
practical roles that add value to 
the manufacturing processes. 

Systematic and constant reform of 
culture and working attitudes are 
present, all members involved in new 
ways of performing manufacturing tasks 
to produce more with less effort and 
material. 
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P
ro

cess m
a

n
a
g

em
en

t 

Key processes are identified 

and production phases are 

recognised. Occasions for 

progress in some tasks 

assessed. Awareness of new 

technologies and changes in 

customer needs is beginning. 

A systematic approach is followed 

to maintain the effectiveness of 

value-added processes. Assessment 

of current and future technologies 

and needed equipment are often in 

progress 

Production processes linked and 

controlled based on customer 

values. Evidence of improved 

processes through the application 

of Lean techniques is present in 

many areas of the company.   

All current business needs are 

considered. Production processes 

owned by empowered 

employees. Use of statistical 

tools to improve production 

processes to create exact values 

for customers. 

Value-added processes are evaluated and 

improved continuously. Fully responsive 

systematic approaches to considering 

multiple needs and future issues are 

employed. Constant and incremental 

innovative improvements exist. 

H
u

m
a

n
 reso

u
rce 

d
ev

elo
p

m
en

t 

 

Processes to manage 

employee’s roles, but 

limited follow up actions. 

Training is seen as a costly 

need. Involvement and 

empowerment of workers 

are low. Data is rare and 

anecdotal. 

Reactive processes to create 

effective internal communication 

are in place. Training is available 

and integrated into strategic and 

plan. Workers ideas and suggestions 

are respected and rewarded. 

Changes that adversely affect 

employees are deeply considered. 

Cross-functional training 

encouraged. Consideration of 

employees loyalty and satisfaction 

on a range of issues is evident. 

Clear evident that workers feel 

respected, involved and 

empowered. Future needs and 

training programmes that impact 

the workforce are considered. 

Employees feel that they are an 

actual part of the compny. 

High level of employee satisfaction, 

effective cross-functional training and 

learning, fully empowered and involved 

employees, innovative environment, 

great teamworking culture and 

organisational learning are in place. 

O
rg

a
n

isa
tio

n
a

l lea
rn

in
g

 

Few reliable information is 

available and used by a few 

people to make decisions. 

Focus on timeliness: 

integrity and confidentiality. 

Knowledge application and 

allocated resources are often 

limited. 

Early stages of creating of 

knowledge. The motivation of 

communication, integration and 

experience sharing across the 

organisation is present. The fact-

based decision-making process is 

present. 

Customer related data gathered 

and analysed regularly. Data-

based evaluation and changes in 

the manufacturing processes 

aligned with organisational 

capabilities. 

Clear evidence of a knowledge 

management system is present. 

Data collected and used to 

determine trends. Project 

creation and scenario planning 

that aid the identification of 

future needs and customers are in 

use 

Very strong fact-based evaluation and 

improvements of the production 

processes are present. All resources 

aligned with strategies. Extensive 

organisational learning with constant 

innovation throughout the company.   

B
u

sin
ess p

erfo
rm

a
n

ce 

Reasonable levels of 

performance are evident 

in some areas, but the 

reported results are few 

and poor. The results are 

not entirely linked to the 

strategies of the 

company. 

Good performance is present. 

Improvement and some trend 

information are recorded. 

Achieved results are important 

for the completion of the 

organisation’s objectives. 

Good levels of performance in 

most of the business areas are 

achieved. The business is 

continually growing, and 

financial benefits are recorded. 

Customers are satisfied, and 

employees are proud of their 

work. 

Improvement trends are 

evident and have been 

sustained over time in most 

areas of the business. High 

levels of performance are 

evident. Customer and 

employees satisfaction is 

highly appreciated. 

Lean excellent performance is 

recorded, which is fully responsive to 

organisational strategies. Internal and 

external customer satisfaction is 

visible. The business is highly 

competitive, and continuous 

improvement in all working areas are 

in place. 
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3. Steps for implementing LEBM   

LEBM framework focuses on links and prioritises the main areas of the organisation within which 

lean techniques can be implemented effectively. The implementation of LEBM in all cases follows 

the Deming technique (PDCA) to create continuous improvement and then develop steps for lean 

practices. Figure 4 presents the implementation diagram, which includes seven steps. 

 

     

 

 

 

 

 

 

 

 

Figure 4 The implementation phases of LEBM 

A. Introduction of lean project  

This step aims to raise awareness to top management about the importance and suitability of lean 

approaches for the company. Correct lean techniques usually help the management team to lead 

employees and to understand and focus on the key opportunities that satisfy the specific needs of 

customers.  

Also, an understanding of the LEBM framework will help the implementation phase. The framework 

principles, benefits, requirements and obstacles have to be fully introduced to the company, especially 

to those who are responsible for management issues. Senior managers must have a clear vision to 

motivate employees in improving their performance consistently.  

The first criterion for LEBM framework is lean leadership. It is expected that managers can introduce 

and lead lean programmes effectively. Therefore, the top management needs to create a suitable 

environment and encourage the employees to participate in lean activities. 

B. Integration 

This step integrates the framework criteria into the vision, mission and strategies of the organisation. 

Aligning the strategic planning of the company with LEBM objectives can guarantee success. When 

lean efforts become a part of an organisation’s culture and strategies, it can bring tangible results for 

the company.    
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Appropriate integration of the framework with the vision and strategies of the company changes the 

way of thinking about the business process. It highlights the changes in work attitudes that should 

occur for the organisation to look forwards to the future. It also facilitates the creation of an action 

plan to achieve the vision.  

C. Prioritising lean criteria 

This phase reflects results obtained from the assessment and gap analysis processes and needs to be 

formulated in terms of specific goals, objectives and guidelines. The goals of the event have to be 

classified in terms of importance, difficulties and resource availability. External factors such as 

competition, market deregulation, changes in the business environment, technological advancement 

and legal requirements also influence the prioritisation of lean practices. The event must also provide 

a detailed structure to LEBM criteria and activities that are in line with the company’s vision and 

reflect the dynamic challenges during that period. This step determines which element will be the first 

to implement the complete lean programme. 

D. Developing an action plan 

Based on data collected from the assessment stage, resource availability, company characters and 

external conditions, the lean criteria from the last step can be translated into a flexible plan which 

highlights any improvement of variables related to the objectives, or it can focus on problematic areas 

to provide solutions. Thus, the plan can suggest a series of activities to be performed, specify all tasks, 

determine a time horizon, identify responsibilities and estimate the required resources. Each activity 

has to be linked to other events in the plan.  

E. Implementation 

This step is significant in achieving the proposed goals and objectives of the lean events. Therefore, 

the success or failure of the whole LEBM framework depends on the performance and outcomes of 

this step. The failure of the lean initiative does not often come from the elements of the framework, 

but from the incorrect implementation and methods that were followed. Although the implementation 

and methods of lean have a considerable impact on the success of the event, there is still no standard 

universal method. It depends on the interpretation of the practitioners.   

The leaders can play a significant role at this step by strict adherence to the procedures. They need to 

motivate, lead, and provide education and training opportunities. Without full commitment, 

investment and support from top management, all efforts will be futile, and will not bring real 

improvements to the organisation. They also have to regularly review the policies and instructions to 

ensure that they are understood and correctly applied at all levels of the enterprise.  

Although lean benefits are slow, perfect execution of this step will result in quick advantages which 

encourages SMEs to continue. The company will gradually shift from being reactive to being 

proactive.  

F. Evaluation 

To ensure credibility and relevance of the lean activities, regular evaluation of the results and changes 

is critical. It is a practice that can identify and address inefficiencies. The uptake of the assessment 

programme depends on the maturity level of the organisation ranging from a mere checklist analysis 

to full evaluation. Comparing the results of this step with the outcomes of the gap assessment 

determines the extent of improvement that is achieved and the gap that is filled.  

G. Feedback and organisational learning  

This step engenders improvements to the performance of the company. Feedback enables top 

management to set up work standards and make correct decisions. It also helps the company generate 

maximum developments for the knowledge and behaviour of the employees. 
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Questionnaire Form of the research 

Introductory letter 

 

Dear Sir or Madam 

This questionnaire is a part of a PhD research in the area of lean management in the SMEs 

sector titled “Lean-Excellence Business Management for Manufacturing SMEs in the 

Kurdistan Region of Iraq”. I will be most grateful for your significant participation in this 

survey, which strongly contributes to the development programmes of SMEs in the KRI. It 

should not take more than 15 minutes to tick your relevant responses.  

The purpose of this survey is to: 

 Investigate the current lean management status in the manufacturing SMEs in the KRI.

 Identify the impacts of lean practices on the management processes.

 Develop a model for lean management in the manufacturing SMEs in the KRI.

Confidentiality: 

 All information will be treated as strictly confidential.

 The study may be published, but no individual or company will be identified.

 All responses will be used for the survey only.

The results: 

A copy of the results of this survey will be provided upon request. 

For further information or any queries about this project, please contact: 

Mob: [number redacted] or email: [e-mail address redacted].

Thank you so much for your valuable assistance for this important 

study. 

Yours sincerely  

Ibrahim Salih 

Doctoral research student 

School of Technology 
University of Wolverhampton 
Wulfruna Street  
Wolverhampton  
WV1 1LY  
United Kingdom 
Tel: 01902 321000 
www.wlv.ac.uk 

20 July 2016 

Appendix C 

mailto:ibraheem1967@hotmail.co.uk
tel://+441902321000/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJ3tH9q77MAhWkKcAKHQtwCVEQjRwIBw&url=http://ukuniversitysearch.com/institution-show/254&psig=AFQjCNHSdN21AKvynlxwKiphauvufqMFsw&ust=1462379915325427
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PART ONE: 

A- Demographical information

Please put ( ) for your response: 

A: The company background 

The main type of industry: 

Age of the company 

Less than 5 years 

From 5 -10 Years 

More than 10 years 

Number of full-time employees 

From 1- 4 

From 5-10 

From 11-30 

Ownership 

Private 

Partnership 

Part of other company 

Quality management system 

None 

HACCP 

ISO 

COC by COSQC 

SGS 

COC by KSQCA 

B: Participant background 

Occupation 

Owner - manager 

Authorised director 

Accountant 

Worker 

Production expert 

Years of experience 

Less than 5 years 

From 5-10 years 

More than 10 years 

Qualification 

Primary 

High school 

Diploma 

University 

Post graduated 
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B: Awareness of lean Production tools: 

Please indicate your level of knowledge about the following Lean manufacturing tool and 
techniques with (  ) for your opinion. 

(Please use the following scale to rate your level of knowledge: 
1= No idea,          2=very little knowledge,           3= little knowledge, 

4= Good knowledge,            5= Very good knowledge) 
 

No. Lean manufacturing tools 

Level of knowledge 

1 2 3 4 5 

1 Agile manufacturing      

2 Just-In-Time manufacturing      

3 Cycle time      

4 Mass customisation      

5 Quality function deployment      

6 Time to market      

7 Product quality      

8 Supplier quality assurance      

9 Design assurance      

10 Total productive maintenance      

11 PDCA methodology      

12 5S      

13 Kaizen (Continuous improvement)      

14 SMART goals       

15 
Please identify any other lean production tools you 

are familiar with. 
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PART TWO: Lean manufacturing practices 

Please rate the level of implementation of each of the following lean practices in your 
company. Please put (  ) for your opinion. 

 

(Please use the following scale to rate your opinion 
1= Very weak,     2= Weak,      3=Average,    4= Strong,   5= Very strong) 

 
 

Lean practices measures 

Level of 

implementation 

1 2 3 4 5 

1- Lean leadership 

1.1 Managers show long-term thinking, patience, and a 
sustainable mind-set.  

     

1.2 Managers motivate and reward employees in developing 
their performance. 

     

1.3 Managers show a full commitment to Lean strategies and 
goals.  

     

1.4 Managers mostly spend their time in working places and 
involve in production activities. 

     

1.5 Managers teach the workforce to simplify errors or 
problems that occur within the production processes.  

     

2- Customer relationship 

2.1 
The company uses a survey, focus group, social media 
and internet service to collect information from its 
customers. 

     

2.2 
The company can offer wide-market quality products 
upon customer request at competitive prices. 

     

2.3 
The company considers the customer’s feedback and 
complaints with proper and quick responses. 

     

2.4 
The company allow its customer to participate in some 
production steps such as the design phase. 

     

2.5 
The company take corrective actions based on the 
customer’s complaints and suggestions. 

     

3- Strategic management 

3.1 
The company have clear value-added Lean strategies to 
improve organisational performance.  

     

3.2 
The company introduces relevant lean techniques to the 
workforce. 

     

3.3 
The company prioritise Lean techniques according to their 
importance and simplicities. 

     

3.4 
The company prepare effective action plans to implement 
Lean techniques. 

     

3.5 
The company delegate responsibilities to its staff to 
involve in lean implementation.  

     

4- Continuous improvement 

4.1 
The company introduces and apply PDCA cycle 
technique to the management tasks for constant 
improvement. 

     

4.2 
Senior managers support employees to find out the roots 
of the errors or problems when they happen during the 
production processes. 

     

4.3 
The company has and encouraging the suggestion 
system. 
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4.4 
The company visualise the manufacturing processes to 
show the weak points and problematic phases of the 
production.  

     

4.5 
The company allow and motivate each employee to take 
responsibility for continuous improvement.   

     

5- Process management 

5.1 
The company organises related production activities in 
small cells.    

     

5.2 
The company try to keep the workplace clean, healthy 
and tidy.  

     

5.3 
All workers are trained and have enough skills to 
maintain production machine and equipment based on 
regular programmes.  

     

5.4 
The company updates its machinery and production 
equipment regularly. 

     

5.5 
The company apply statistical tools and techniques to 
monitor and control the production processes. 

     

6- Human resource development 

6.1 
Employee’s role and responsibilities within the company 
are clear and applicable. 

     

6.2 
The company provides continuous training and education 
opportunities to all its members to develop their abilities, 
talent, and skills 

     

6.3 
The company follows wide communication techniques to 
encourage everyone to more productivity, commitment, 
and innovation 

     

6.4 
The company empower its workforce and engage them in 
the important decisions of the company. 

     

6.5 
The company encourages collaboration and team 
working culture among its employees. 

     

7- Organisational learning 

7.1 
The company implements a proper system to select, 
collect and integrate required information to track daily 
operations and overall organisational performance. 

     

7.2 
The company seeks consultation advice, participates in 
conferences and exhibitions to update its knowledge and 
experiences. 

     

7.3 
The company follows free communication to share 
knowledge and information with its members.   

     

7.4 
The company applies the generated knowledge to daily 
working activities. 

     

7.5 
The company allocate the required resources for 
knowledge creation and improvement. 

     

8- The business performance 

8.1 
Customers are mostly satisfied with the effectiveness 
and performance of the products. 

     

8.2 
Market share and profitability of the company grow 
steadily.  

     

8.3 
The workforce is proud of their work in the enterprise 
and satisfied with the working conditions. 

     

8.4 
The growth and competitiveness capability of the 
company are improving continually. 

     

8.5 
Working regulation including health, safety and security 
and other benefits are continually increasing. 
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Case Studies questions 

INTRODUCTORY LETTER 

Dear Sir or Madam 

This interview is a part of a PhD research in the area of Lean management in the SMEs sector titled 

“Lean-Excellence Business Management for Manufacturing SMEs in the Kurdistan Region of Iraq”. 

I will be most grateful for your significant participation in this interview which strongly contributes 

to the development programmes of SMEs in the KRI. It should not take more than 1 hour to provide 

your relevant responses.  

The purpose of this survey is to: 

 Investigate the current Lean management status in the manufacturing SMEs in the KRI.

 Identify the impacts of Lean practices on the management processes.

 Develop a framework for Lean management in the manufacturing SMEs in the KRI.

Confidentiality: 

 All information will be treated as strictly confidential.

 The study may be published, but no individual or company will be identified.

 All responses will be used for the study only.

The results: 

A copy of the results of this survey will be provided upon request. 

For further information or any queries about this project, please contact: 

Mob: [number redacted] or email: [e-mail address redacted].

Thank you so much for your valuable assistance for this important 

study. 

Yours sincerely 

      Ibrahim Salih 

Doctoral Research Student 

Appendix D 

School of Technology 

University of Wolverhampton 

Wulfruna Street  

Wolverhampton  

WV1 1LY  

United Kingdom 

Tel: 01902 321000 

W. www.wlv.ac.uk

20 July 2016 

mailto:ibraheem1967@hotmail.co.uk
tel://+441902321000/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJ3tH9q77MAhWkKcAKHQtwCVEQjRwIBw&url=http://ukuniversitysearch.com/institution-show/254&psig=AFQjCNHSdN21AKvynlxwKiphauvufqMFsw&ust=1462379915325427
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Section One: 

This section aims to collect background information about the company and respondents 
participating in the study: 
Name of the company………….… Industrial activities……….….…… 
Gender: Male /Female                     Position in company….……….…..  
Years of experience……………… Qualification…………………..….. 

Section Two: Awareness of Lean Production tools: 

1- Please indicate your level of knowledge about the following Production improvement tools with a ( 

 ) for your opinion. 

Lean Production Tools 

Level of Knowledge 

Very little 
Knowledge 

Little 
Knowledge 

Good 
Knowledge 

Very Good 
knowledge 

No idea 

Agile Manufacturing      

Just-In-Time Manufacturing      

Cycle time      

Mass customisation      

Quality function deployment      

Time to market      

Product quality      

Supplier quality assurance      

Design assurance      

Total productive maintenance      

PDCA methodology      

5S      

Kaizen (Continuous improvement)      

Smart goals (SMART)      

Other Lean production tools  

2- What are the main barriers ot your familiarity with Lean tools? 

Barriers “” 

Language  
Technology development  
Company size     
Culture  
Industrial Age  
Education  
Please give a reason to your response  

3-How do you describe Lean Manufacturing in your company? 

LM Description “” 
Eliminating wastes         
Decreasing defects               
Customer satisfaction              
Respond to market  
Cost management             
Continuous improvement      
Performance improvement       
I do not know  

4- What is the primary barrier to improving your company? 

Barriers “” 

Lack of top management commitment          

Financial difficulties        

Lack of time         

Lack of knowledge  

Employee’s resistance             

Lack of skills            

External obstacles         

Lack of government  support        

Other  
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Section Three: Lean Production Practices 

This part aims to investigate the level of lean production practices in your company. Please indicate with 

a    (  ) for your opinion. 

 

1-  Lean Leadership 

1.1- Which of the following can describe the manager of the company? 

Description “” 

Empowering  

Participative  

knowledgeable  

Skilful  

Fair and just               

Team integrator             

Initiative  

Other, please specify  

1.2- What do you see as the most important responsibility of the manager of the company? 

1.3- How managers support the working staff in your company? 
 

2- Customer Relationship 

2.1- The main customer of your company are:  Local customers.......     International customers...... 

2.2- What does Customer Satisfaction means to you?   

2.3- How your company listen to its customer's voice? 

2.4- How easy is it to obtain the feedback or complaint of customers? 

2.5- What does your company perform to attract new customers? 

Customer attraction activity “” 

Gifts  

Discount                      

Product quality  

New models of the product             

Extra showroom                 

TV Advertisement  

Social media  

Other, please specify  

 

3- Strategic Planning 

3.1- Does your company has a written vision and objectives statement? Yes……  No…… 

3.2- In which way your company set up its objectives? 

3.3- Which enabler support your company to implement Lean techniques? 

Enablers toward Lean “” 

Management commitment  

Working condition  

Supplier relationship  

Organisational culture   

Financial availability  

Quality control initiatives  
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4- Continuous Improvement 

4.1- How you describe your information about your company?  

4.2- Which way do you prefer to reward high performance? 

Rewards “” 

Monetary   

Recognition  

Improving working condition               

Promotion  

 Paid time off                      

Team-based reward                    

Other, please specify  

4.4- How you describe improvement orientation in your company? 

4.5- Pleas indicate the major losses in your company with a “”. 

Losses “” 

Raw material                  

Time  

Rejected products            

Energy  

Other, please specify  

  

4.6- What are the most causes of wastes in your company? 

4.7- Indicate the most challenges of improvement your company are facing. 

Challenges “” 

Financial  

Technical  

Working Skills  

Infrastructure service              

Staff availability                  

Other, please specify  

4.8- What the most important information you need to improve your work? 

Needed information “” 

Technical  

Managerial  

Production process             

Suppliers standards            

Customer feedbacks              

Other, please specify  

 

5- Process Management 

5.1- Does your company record manufacturing process activities on regular bases? Yes.... No...., 

please explain your response.  

5.2- Does your company use web-based activities on regular bases? Yes…... No….... 

5.3- What are the main barriers of web-based activities in your company? 



 

367 
 

Main barriers “” 

Lack of skill  

Language                   

Poor banking system  

Limit online population                   

Culture  

Economic situation              

Other; please specify                           

5.4- Are you familiar with the following manufacturing waste? Indicate your opinion with a” ”. 

Type of waste Yes No 

Transportation   

Inventory            

Motion   

Waiting                    

Overproduction   

Over processing               

Defects                            

5.5- What are the most process to eliminate waste in your company? Indicate your opinion with a” 

”. 

Type of waste Yes No. 

Waste documentation   

Waste analysis           

Waste removal   

5.6- What are the potential problems in the production process? Indicate your opinion with a” ”. 

Potential problems “” 

High cost  

High risk  

Ineffectiveness  

Low-quality                       

Lack of consistency  

Other, please specify  

5.7- What are the challenges facing problems elimination? Indicate your opinion with a” ”. 

Challenges face problem elimination “” 

Lack of understanding                 

Poor Technology  

Lack of commitment  

Workers skills  

Lack of support  

Other, please specify  

 

6- Human Resource Development 

6.1- How you describe your participation in decision-making process in your company? 

6.2- Does your company has an appraisal ayatem that assess your performance? Yes….. No…, 

please explain your response.  

6.3-Do you think your comments about the company are understood and appreciated?  

       Yes…..… No…..…. 

6.4- Can you tell me about training you get within last three years? 

6.5- Do you feel you have opportunities to use your skills and knowledge in your company?  
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6.6- Which of following working conditions in the company satisfy you? Indicate your opinion with 

a” ”. 

Satisfaction aspects “” 

Management style             

Wages  

Place  

Products  

Staff  

Reputation    

Working condition           

Other, please specify  

 

7- Organisational Learning  

7.1- What does Knowledge Management mean to you? 

7.2- What do you believe the main benefit could achieve organisational learning in your company? 

Benefits of Knowledge Management “” 

Better performance                       

Loyalty  

Innovation  

Improved retention  

Workforce coordination  

Aid decision-making                

Other, please specify  

7.3- which communication technique is popular in the company? 

Information flow techniques “” 

Face to face                    

group meeting            

Web-based                

Poster  

Display board               

Mobile Tech     

7.4- What is the most problem the company faced in having proper organisational learning? 

Problem “” 

Limited financial resources  

Lack of time    

Outdated technology  

Lack of skill  

Lack of knowledge  

Poor organisational culture  

 

8- The Business Results 

8.1- How does your company indicate the business performance in your company? 

Indicator  

Customers are mostly satisfied   

Steadily growth of market share and profitability of the company.   

Workforce satisfaction   

Growth of competitiveness capability of the company   

Working condition improvement health, safety and work security.  

Please specify your response?  
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Interview to evaluate LEBM framework for KRI-SMEs 

Introductory letter 

 

Dear Sir or Madam 

This interview is a part of a PhD research in the area of lean management in the SMEs sector 

titled “Lean-Excellence Business Management for Manufacturing SMEs in the Kurdistan 

Region of Iraq”. I will be most grateful for your significant participation in this interview, which 

strongly contributes to the development programmes of SMEs in the KRI. It should not take 

more than 45 minutes to tick your relevant responses.  

The purpose of this study is to: 

 Investigate the current lean management status in the manufacturing SMEs in the KRI.

 Identify the impacts of lean practices on the management processes.

 Develop a model for lean management in the manufacturing SMEs in the KRI.

Confidentiality: 

 All information will be treated as strictly confidential.

 The study may be published, but no individual or company will be identified.

 All responses will be used for the survey only.

The results: 

A copy of the results of this interview will be provided upon request. 

For further information or any queries about this project, please contact: 

Mob: [number redacted] or email: [e-mail address redacted]. 

Thank you so much for your valuable assistance for this important study. 

Yours sincerely 

Ibrahim Salih 

Doctoral research student 

School of Technology 
University of Wolverhampton 
Wulfruna Street  
Wolverhampton  
WV1 1LY  
United Kingdom 
Tel: 01902 321000 
www.wlv.ac.uk 

20 March 2021 

Appendix E 
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Semi Structured interview to assess and validate 

Lean-Excellence Business Management framework for small manufacturing enterprises 

in Kurdistan Region of Iraq 

LEBM Framework for manufacturing KRI-SMEs 

The aim of the LEBM Framework 

The aim of the proposed LEBM framework is to support and guide the manufacturing KRI-

SMEs to improve their business performance toward excellent performance through the 

holistic implementation of lean methods. 

Background of interview participants: 

Industry ………             Academia …….. 

Current position…………  

Years of Experience in manufacturing field ……..  Years in adopting lean …….  

Validation questions 

Based on the proposed LEBM framework attached. Pleas rate the following questions related 

to the framework on scale 1 to 5. Indicate your opinion by inserting the appropriate number in 

the box provided and comments as required. 

The scale categories: 1: very poor 2: Poor 3: Fair 4: Strong 5: very Strong 

1. Based on your experience in the field of lean, how you would describe the accurateness of 

the three structural level of the proposed LEBM identified in supporting KRI-SMEs in improving 

their business performance? [  ] 

Please provide comment if you have any: 

2. Based on your experience, how you would rate the components covered by of the first 

layer? 

Please provide comment if you have any: 

3. Based on your experience, pleas rate the elements included in the second layer? 

Please provide comment if you have any: 

4. Based on your experience, how you would rate the elements considered in the external 

level? 

Please provide comment if you have any: 

5. Based on your experience, please rate issues emphasised to create the culture of lean that 

generate a foundation of lean practices in the company? [  ] 

Please provide comment if any: 

6. Based on your experience, do you believe that the components covered in the proposed 

LEBM framework can guide KRI-SMEs to improve their business peofromance?  
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Yes [   ]     No [  ] 

 Please explain your opinion shortly: 

7. How do you rate the components covered in the profile of the company? [   ] 

Please provide comment if you have any: 

8. How easily can the proposed LEBM can be understood?   

Very difficult [   ]    Difficult [  ]    Fair [   ]   easy [  ]    very easy [   ] 

Please explain your opinion shortly: 

9. Do you believe the proposed LEBM would support KRI-SMEs to implement Lean methods 

successfully?  Yes [   ]   No [  ] 

     Please explain your opinion shortly: 

10. Do you think that proposed LEBM is applicable in the KRI-SMEs? Yes [  ]   No [  ] 

    Please explain your opinion shortly: 

11. Would you recommend the adoption lean tools and techniques in the manufacturing SMEs 

in the KRI?  Yes [   ]   No [   ] 

     Please give reasons for your opinion: 

 12. Would you recommend the implementation of LEBM framework in manufacturing KRI-

SMEs? Yes [   ]  No [  ] 

     Please give reasons for your opinion: 

13. Please suggest further improvements that can be added to the proposed LEBM that aim 

to guide KRI-SMEs to improve their business performance through the implementation of Lean 

methods?  

 

Thank you for your contribution to this study 

 

 

 

 

 

 

 

 


