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Abstract 

 

This study aims to analyse previous studies on Six Sigma, lean, Lean Six Sigma, and lean accounting as 

four main quality improvement practices and management frameworks of a lean organisation. This paper 

builds on past literature by undertaking a quantitative analysis of four business quality improvement 

practices in business. This study also reveals research gaps and areas of interest for future research agendas 

in a more comprehensive lean framework. A literature study was undertaken to gather data and information 

from academic journal articles. Despite a relatively large number of research findings on Six Sigma, lean, 

Lean Six Sigma, and lean accounting, this study discovered that they are limited to a few sectors namely, 

healthcare, manufacturing, and automotive industry or sector, and critical success factors as main focus 

have been addressed mainly by Lean Six Sigma studies. It was also shown that there is still a significant 

discrepancy among researchers in writing these business improvement practices, and it is noted that 

implementing lean accounting is a radical change to an organisation’s accounting, control and measurement 

system.    
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1. Introduction  

Successful companies represent a key ingredient for developing nations. Over the years, the 

manufacturing industry has reported positive trends toward Malaysian development, with a growth of 3.4 

percent in the fourth quarter of 2020 as compared to a 2.6 percent decline in the preceding quarter (Neoh 

& Lai, 2021)). However, rapidly global competition and changes in the business environment, advanced 

technology, organisational structures, and management accounting practices (Kamal, 2015) have forced 

companies to implement conventional management accounting (Ahamadzadeh et al., 2011; Al-Omiri & 

Drury, 2007) and comprehensive quality management practices (Fullerton et al., 2014). Ngu et al. (2020) 

highlighted that manufacturing practices in Malaysia and other developing nations are unsustainable 

without the implementation of sustainable manufacturing practices. Therefore, the manufacturer must 

switch its manufacturing strategy to remain sustainable and reinforce the most effective strategies for 

adapting businesses in this turbulent environment (Gukasyan et al., 2022; Sheridan, 1990). Management 

accounting is principally related to measuring processes and providing operational and financial 

information such as cost-effectiveness that guides and supports managerial towards motivates behaviors, 

and cultural value is created to help an organisation achieving its ultimate objectives (Bell et al., 2004). 

Since 1980, the companies have focused their strategy more on value creation (Sugahara et al., 2017) and 

consequently, new strategic directions have emerged.   

The recent pandemic of COVID-19, which affected the global economic and business environment, 

requires organisations to restructure their business strategy to sustain financial performance and remain 

competitive in the business market (Soltani et al., 2020). Hence, improving the quality of the manufacturing 

system while reducing waste and defects and improving the operating system within the processes to sustain 

the business performance (Malik, 2016). Thus embedding advanced lean practices; Lean Six Sigma (LSS) 

(Habidin et al., 2016) and lean accounting (B. H. Maskell & Baggaley, 2006), in existing processes and 

accounting measurement respectively, might lead to valuable organisational practices (Maskell & 

Baggaley, 2006). LSS derived from a combination of two quality management frameworks, namely Lean 

and Six Sigma (Habidin et al., 2016). LSS was developed by Bill Smith and Jack Welch at Motorola in 

General Electric in 1995 from the initial implementation of Six Sigma in 1980s (Pepper & Spedding, 2010). 

It is acknowledged that the Six Sigma can respond to and identify business problems based on five-phased 

DMAIC tools (Define, Measure, Analysis, Improve, Control) (Pepper & Spedding, 2010). Moreover, Six 

Sigma is recognised in previous studies that understand the customer’s requirements and helps implement 

the policy in a structured manner (Gupta et al., 2020; Salah & Rahim, 2019). Specifically, this study 

presents a review analysis of four lean management framework, specifically, Six Sigma, Lean, LSS and 

lean accounting, with the objective to discuss the available studies on the implementation of Six Sigma, 

Lean, LSS and lean accounting in a lean organisation. It is essential to highlight the benefits derived from 

the findings of this research that significantly contribute to both theoretical and practical aspects. The 

analysis substantially contributes to the academic literature by expanding the limited current body of 

knowledge on lean literature and the development of the conceptual framework for advanced lean 

manufacturing practices. This study also contributes to and helps the researchers to understand the real 

phenomena of lean practices are coherent or not in the manufacturing industry. The paper is organised as 

follows; the next chapter will discuss the review of the literature and a detailed analysis on the Six Sigma, 
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Lean, LSS and lean accounting, followed by quantitative research methodology, result and discussion and 

conclusion and implication of the study. 

2. Analysis of Literature Review   

This section discussed the previous studies on Six Sigma, lean, Lean Six Sigma (LSS) and lean 

accounting of the lean organisation. This study analyse previous articles to understand the nature of the 

quality improvement system of a lean organisation. 

2.1. Six-Sigma  

The Six Sigma initially developed by Motorola as a business improvement approach to eliminate 

defect and reduce the possibilities for variation and fault (Drohomeretski et al., 2014; Shokri, 2017). Six 

Sigma is a strategy for managing global competitiveness through ongoing development and superior 

corporate performance (Shokri, 2017; Shokri et al., 2014). Moreover, Six Sigma encourages the deliberate 

and methodical alignment of project management, statistical thinking, and quality improvement (Habidin 

& Yusof, 2013). The study acknowledges that Six Sigma is quantitative decision-making and is commonly 

referred to as a mechanism of business excellence strategy (Gaikwad & Sunnapwar, 2020) and is described 

as business-oriented, project-oriented and customer-oriented (Assarlind et al., 2013; Nakhai & Neves, 

2009). Several advantages of Six Sigma are identified, including enhancing services, processes, products 

and financial performance of the organisation (Nakhai & Neves, 2009). Since Six Sigma focuses on 

quantitative facts and data, subjective decision-making is reduced through trustworthy data gathering and 

analysis (Nakhai & Neves, 2009) through the application of Six Sigma’s fundamental process 

improvement, DMAIC (Define, Measure, Analysis, Improve, Control) (Gaikwad & Sunnapwar, 2020). 

However, previous studies have argued that the Six Sigma implementation was limited within an 

organisation due to poor project selections, resources limitations, internal resistance, higher initial cost, 

higher failure rate if not implemented properly and can harm customer satisfaction (Antony et al., 2022; 

Antony & Desai, 2009). 

2.2. Lean practices   

The lean philosophy has emerged in the seminal book of The Machine That Changed the World: 

Based on the Massachusetts Institute of Technology of the Toyota Production System written by Womack, 

Jones and Roos in 1990 (Womack et al., 1990). The author has presented the results of a major 

benchmarking study on the automobile industry, which presented that the performance success of Japanese 

plants was far ahead of other plants (Wilson, 1997; Womack et al., 1990; Womack & Jones, 2003). Lean 

principles focus on waste and non-value added elimination (Chavez et al., 2015; Womack & Jones, 2003) 

explained that, moving towards the elimination of all waste in order to develop an operation that is faster, 

more dependable, produces higher quality products and services, and operates at low cost  (Womack et al., 

1990; Womack & Jones, 2003). According to Chavez et al. (2015), lean principles focus on eliminating all 

kinds of waste. The unnecessary process was eliminated when lean take over by removing unnecessary 

parts or waste. Foundation of lean theory, supported by Womack and Jones (2003, 2005), there are seven 

http://dx.doi.org/


https://doi.org/10.15405/epfe.23081.14 
Corresponding Author: Masdiah Abdul Hamid 

Selection and peer-review under responsibility of the Organizing Committee of the conference  

eISSN: 2672-8958 

 

 168 

types of waste, as identified by Shingo during the development of the Toyota Production System, Taiichi 

Ohno, namely defects, overproduction, waiting time, non-utilise talent, transportation, inventory, motion 

and extra processing. Chavez et al. (2015) have identified waste in the manufacturing environment, 

including defects, overproduction, transport, excessive inventory, waiting time or other factors that may 

disrupt the smooth flow of goods and services along the business transformation process. Lean practices is 

recognised as one of the modern managerial techniques and promoted as an effective method of improving 

organisational performance (Valmohammadi & Dadashnejad, 2021) and facilitating a company’s transition 

to a green environment (Gaikwad & Sunnapwar, 2020). 

2.3. Lean Six-Sigma (LSS)  

Lean Six Sigma (LSS) is acknowledged as one of the most successful business transformation 

programmes that have been developed by combining two total quality management (TQM) performance 

improvement tools; lean and Six Sigma (Chugani et al., 2017; Habidin & Yusof, 2013). According to Snee 

(2004), LSS is a corporate strategy and technique that improves process performance, resulting in higher 

customer satisfaction and better bottom-line results. Numerous studies have looked into various facets of 

LSS in organisations of various sizes from a research standpoint (Assarlind et al., 2013; Gaikwad & 

Sunnapwar, 2020; Hallam et al., 2018; Shokri et al., 2014). Albliwi et al. (2015) conducted a systematic 

literature review and discovered an increase in LSS research in the manufacturing and health industry over 

the previous several years. Likewise Six Sigma, LSS aims to eliminate waste elements and defects through 

the systematic reduction of variability and defects (Gaikwad & Sunnapwar, 2020) such as movement, time, 

material, process, energy, transport and environment (Habidin et al., 2016). LSS has the advantage of 

incorporating cost and cycle time reduction (lean) and sustainable continuous improvement and profitability 

(Six Sigma) (Pepper & Spedding, 2010; Salah & Rahim, 2019). Moreover, LSS is also recognised as a 

green way to reduce environmental waste (Chugani et al., 2017; Gaikwad & Sunnapwar, 2020). 

Furthermore, an organisation can address its unique issues by using DMAIC, a five-phased project 

management improvement framework in LSS (Gupta et al., 2020). Despite the benefits of LSS, previous 

studies have regarded the implementation of LSS in the service sector as limited compared to the 

manufacturing sector (Bhat et al., 2014). 

2.4. Lean accounting 

Lean accounting is based on lean accounting tools (Maskell & Baggaley, 2006) and is commonly 

described as integrating lean principles into accounting operations (Baggaley & Maskell, 2003a). Some 

accounting procedures contain muda type 1 waste, which can not be eliminated, while the majority of 

accounting operations contain muda type 2 waste, which can be eliminated (Baggaley & Maskell, 2003b; 

Maskell & Baggaley, 2006). Consequently, applying lean accounting measurement tools enables the 

persistent elimination of waste. This is accomplished in the same manner as waste reduction is 

accomplished elsewhere; by consistently removing waste from the organisation’s transaction procedures, 

reporting, and accounting methods (Maskell & Baggaley, 2006). Appropriate tools measuring lean 

accounting are crucial for management accounting to predict the organisation’s future performance 

(DeBusk, 2015). 
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Value stream costing (VSC) and value stream mapping (VSM) are common tools used in lean 

accounting, which it takes bumps sales and as the core idea (Malik, 2016; Valmohammadi & Dadashnejad, 

2021). Despite the great performance outcomes of lean management implementation, lean organisations 

cannot be sustained over the long term without significant changes in these systems (Malik, 2016). It is 

noted that traditional accounting methods are based on mass production laws and principles (Kamal, 2015). 

However, lean practices violate these rules (Maskell, 2006). However, Hallam et al. (2018) argue that lean 

transformation companies do not always succeed in their performance without strategic leadership action. 

Thus, implementing lean in the business environment by utilising lean strategic action will drive towards 

the company’s performance. In a nutshell, implementing lean accounting rooted in lean thinking addresses 

and focusing the business around the value created for customer (Maskell, 2016). Moreover, lean 

accounting enables the organisation to determine the financial impact of lean improvement and thus develop 

a strategy to maximise its benefits (Maskell & Baggaley, 2006). Figure 1 presents the principles, practices 

and tools of lean accounting. 

 

 

 Principles, practices and tools of lean accounting (Maskell & Baggaley, 2006) 

3. Research Methodology  

The study collects the data from published sources and then analyses to produce different 

knowledge, interpretations and conclusions (Bougie & Sekaran, 2019). This study focused on English peer-

reviewed journal articles as the primary source of rigorous research publications and the key source of 
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information for academics and researchers. Hence, publications written in other languages, textbooks, 

master’s and doctorate dissertations, and unpublished working papers were not taken into account. The 

study also focuses on articles with a primary focus on Six Sigma, lean, LSS and lean accounting in their 

content. As part of data collection sources, various online sources and databases were searched to gather 

required information and data. According to Shokri (2017), other online databases were required due to the 

uniquenes, characteristics and nature of these quality practices. Key research databases were explored 

includes Emerald, ScienceDirect (Elsevier), Inderscience, Willey online, IEEE-Xplore, and Google 

Scholar. These databases provided access to the online fulltext of the articles. However, it was impossible 

to guarantee that this search would cover all relevant articles. The compilation of the databases takes almost 

5 months through extensive databases of reviewed articles. The collected data then transformed to the Excel 

spreadsheet for review analysis.  

4. Result and Discussion  

This study developed a research classification framework based on Shokri (2017). The development 

of this classification was originally extracted from literature review databases. Accordingly, the dimensions 

were determined to analyse of reviewed articles. The development of this classification significantly 

contributes to the new knowledge and ideas on practical improvement practices and research gap 

identification, specifically; Six-Sigma, lean, LSS and lean accounting. The classification of the framework 

is determined by the following dimensions; (1) country, (2) theme and focus and (3) industry and sector 

where the research was conducted for literature review analysis. 

 Distribution by Country  

Table 1 presents an analysis done based on country. Based on the reviewed papers, the distribution 

of country where the research was conducted are dispersed to four quality improvement factors. Majority 

the research on Six Sigma, lean, LSS and lean accounting were conducted in USA and India, followed by 

UK and Malaysia. However, the analysis reveals that limited countries conducted research on lean 

accounting study. Limited understanding on the practical of lean accounting resulting to resistance to 

change to advanced accounting practices (Baggaley & Maskell, 2003a; Maskell et al., 2017).  

 

Table 1.  Distribution by country  

Country Six Sigma   Lean   Lean Six Sigma  Lean Accounting  

Malaysia  •  •  •   

UK •  •  •   

USA   •  •  •  •  

India   •  •  •  •  

Singapore  •     

Canada    •  •  

Sweden    •  •  

Spain   •    

Taiwan   •    

Others  •  •  •  •  
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Table 2 presents the distribution by theme and focus of Six Sigma, lean, LSS and lean accounting. 

The analysis found the variety of themes and focuses used in the previous study. Most articles have more 

than one theme that focuses on critical success factors and tools and techniques. Theme and focus for Six 

Sigma and LSS seem as the most common theme used (Shokri, 2017). 

 

Table 2.  Distribution by theme and focus 

Practices  Themes and Focus of Study  

Six Sigma  DMAIC 

Performance improvement  

Supply Chain 

Critical success factor  

Tools and techniques  

 

Lean  
 

Lean manufacturing  

Environmental performance  

Lean management  

Business process improvement  

Value stream costing 

 

Lean Six Sigma (LSS) 
  

Lean design for Six Sigma  

Operational excellence 

Continuous improvement  

Lean transformation  

Evolution of lean Six Sigma 

Benefits of implementation   

Critical success factors  

DMAIC 

Tools and techniques 

Lean Accounting   
   

Added value 

Lean accounting  

Value flow costing  

Value stream  

Sustainable integration  

Target costing  

Value stream costing  

Value creation  

Environment factors 

 

Next, Figure 2 presents the industry and sector distribution of four quality improvement practices. 

It was revealed that Six Sigma, lean and LSS have focused on healthcare and manufacturing industry or 

sector. Research on lean accounting studies was focused in manufacturing industry. There is clear research 

gap on lean accounting study between some specific industries. From the analysis, it seem that limited 

sectors have not been approached by lean accounting. This study also consistent with Shokri (2017) found 

that an increasing trend of Six Sigma, lean and LSS research on healthcare, manufacturing and automotive 

sectors. 

5. Conclusion and Implications 

This study performs an analysis on reviewed articles of four quality improvement practices; Six 

Sigma, lean, Lean Six Sigma (LSS) and lean accounting of lean organisation. This study aims to identify 

research gaps through a comparative analysis of lean implementation and transformation. Despite a 
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relatively large number of research findings on Six Sigma, lean, LSS and lean accounting, research on these 

four quality improvement practices research largely limited to country, research theme and focus and 

industry and sectors. Having great support and strategic management decision-making on lean 

transformation can improve organisational performance (Shokri, 2017). Thus, this study might contribute 

to practitioners to recognise their organisational areas where substantial improvement can be made through 

lean practices. Moreover, implementing lean transformation and strategies may contribute to business 

competitiveness (Hallam et al., 2018). Thus, lean practices within an organisation may impact on long-term 

business sustainability. In the future, researchers will be expected to collaborate more closely and broadly 

with businesses to develop the use of these techniques. It was also shown that there is still a significant 

discrepancy among researchers in writing these business improvement practices, and it is noted that 

implementing lean accounting is a radical change to an organisation’s accounting, control and measurement 

system. 

 

 

Figure 2.  Distribution by industry and sector 

Due to uncertainty in the global market and challenges in meeting customer expectations and 

requirements, cost minimisation is seen as the priority of most managers. The rapid changes in this turbulent 

environment, academic researchers are challenged to provide new conceptual frameworks and theories to 

capture the evolution in existing practices. Empirical evidence of the management accounting method will 

efficiently translate the improvements made by lean accounting to the overall organisation’s performance. 

capture the elimination of unnecessary activities while creating value for the organisation as a whole. This 

paper reviews lean accounting derives from the evolution of management accounting advocates that lean 

implementation would improve the internal process efficiency and value creation of overall business 

activities processes. Therefore, adopting lean accounting within manufacturing companies may encourage 

them that development is needed to compete in world markets. Concentrating on adding value, going 

upmarket and gaining share market (Gukasyan et al., 2022; Sheridan, 1990), the conventional management 
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accounting practices, lean accounting, should take place and help the management in strategic decisions to 

meet a sustainable business environment. This study is not devoid of research limitations. This study was 

mainly based on literature review and quantitative studies and did not perform analysis tests on theory and 

case studies analysis. Thus, literature review analysis of qualitative research or case studies would be tested 

and improved with the sound of empirical evidence. 
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