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Abstract 
This study investigated the effect of lean manufacturing on the competitive advantage of selected 
sugar manufacturing firms in Nigeria. The study used a correlational research design, and its 
population consisted of employees of Flour Mills of Nigeria Plc and Dangote Sugar Refinery PLC. 
in Nigeria. The sample population consisted of 30 respondents from the firms, including 
departmental managers and assistant departmental managers from departments such as sales, 
finance, procurement, and production. The questionnaire used to collect the study's data was self-
administered by the researcher to the participants and was constructed using a five-point Likert 
scale. Twenty-five copies of the questionnaire, out of the thirty that were distributed, were returned 
and used for the analysis. The study employed a linear regression model to determine the link 
between the variables, and the findings showed that lean manufacturing significantly and 
positively impacted sugar companies' competitive advantage (β=0.475, p=0.000). It was 
concluded that manufacturing companies have a better chance of gaining a competitive edge when 
they implement lean manufacturing, and it is recommended that sugar companies, as well as 
manufacturing companies in general, allocate more resources and prioritise implementing lean 
manufacturing methods into their operations. 
 
Keywords: Lean, lean manufacturing, organisational performance, competitive advantage, 
manufacturing firms. 
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Introduction  
The business world of today is marked by constant technological advancement and growing 
competition, which has created difficulties for many organisations (Islami, 2022). One such 
difficulty is that most companies, including manufacturing firms, are known to produce similar 
products, so they are under pressure to lower their costs to adapt and gain a competitive edge 
(Maware et al., 2022). Every organisation, whether for profit or not, has to deal with challenges 
from the outside world that require it to use strategic change tools to improve its operations, 
become more decentralised, and alter its long-standing policies (Ghaithan et al., 2023).  

A variety of management tools, including Business Process Reengineering (BPR), Just In 
Time (JIT), Total Quality Management (TQM), Bench Marking (BM), Continuous Improvement 
(CI), and Lean Manufacturing (LM), have been adopted as a result of the search for the best 
strategic tools to implement to improve their operations (Adeodu et al., 2021; Okolocha & 
Anugwu, 2022). Lean manufacturing, on the other hand, has been widely adopted by 
manufacturing and service companies. This is because it has been perceived as a tool to help them 
improve their market position, meet the pressure from their rivals, and become competitive 
(Rossini et al., 2022). According to Khalfallah & Lakhal (2021), one of the main reasons 
manufacturing companies are considering lean manufacturing is that they believe it can help them 
improve the quality of their products with little to no waste.  

The manufacturing sector, in particular, has the formidable challenge of managing and 
controlling inventory and potentially eliminating waste, which is a problem for many businesses 
and industries (Kumar et al., 2022). Using lean manufacturing gives the company an edge in that 
it allows them to control their operations and strategy while also cutting waste (Hardcopf et al., 
2021). An organisation's goal may be financial or non-financial, and it uses this as a standard to 
evaluate its performance. In contrast, the main goals of lean manufacturing are to enable businesses 
to better understand the needs of their clients, create value that meets those needs, cut waste, and 
make efficient use of resources (Orji & U-Dominic, 2022). 
 
Statement of the Problem 
It is essential and crucial for firms to continuously adapt to keep up with the ever-changing 
business environment (Díaz-Reza et al., 2022). Lean manufacturing has been viewed as a crucial 
tool to reduce waste in the entire supply chain management activities, which is advantageous to 
the organisations. This is one of the main strategies that has been seen as a very important tool in 
improving performance and being able to remain competitive with the increasing competitiveness 
in the business environment (Farrukh et al., 2022; Inuwa & Usman, 2022). Despite making a 
substantial contribution to the nation's GDP, the majority of Nigerian manufacturing companies, 
including sugar companies, continue to use the antiquated mass production method. This has 
proven to be highly ineffective, leading to problems like overproduction and resource waste, which 
is the primary cause of the rising performance and closure of many of these businesses (Bamisaye 
et al., 2023; Mathiyazhagan et al., 2022). 

Many academics in both developed and developing nations have been inspired to conduct 
studies on the impact that lean manufacturing will have on company performance due to its novelty 
as a breakthrough for manufacturing enterprises. According to the majority of these studies, an 
organisation's operations (Dieste et al., 2021), marketing and sales (Swarnakar et al., 2021), 
finances (Hariyani et al., 2023; Skalli et al., 2024), waste and the environment (Bhat et al., 2021; 
Ding et al., 2023), and customer loyalty and retention (Iherobiem & Sanusi, 2023; Kumar et al., 
2022) could all be improved by lean manufacturing. However, the majority of recent research in 
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Nigeria has only looked at how lean manufacturing has improved an organisation's financial and 
non-financial performance, ignoring how crucial it is for gaining a competitive edge. Therefore, 
the goal of this study is to determine how much lean manufacturing may help manufacturing 
companies gain a competitive edge.  
 
Evolution of Lean Manufacturing  
The history of lean manufacturing may be traced back to the Toyota Production System (TPS), 
which aims to boost productivity and efficiency by eliminating non-value-adding activities and 
making efficient use of resources (Islami, 2022). Thus, the TPS determined that the two main 
tenets of lean manufacturing are waste reduction and continual process improvement. Toyota 
Production System (TPS) were able to increase its profitability by using this approach to produce 
a small number of various automobile models at a low cost. This is because it enables TPS to cut 
back on some of their low-value or worthless inventory, which lowers production costs and lead 
times while still satisfying consumer demands (Bhat et al., 2021). 

Krafcik then established the idea of "lean manufacturing" in 1988, defining it as the 
utilisation of fewer resources, including labour, materials, and space, in the production process 
(Khalfallah & Lakhal, 2021). As time goes on, lean manufacturing is becoming increasingly well-
known internationally and applies to a variety of industries, not simply the automotive sector. This 
spread and adoption have been ascribed to its capacity to guarantee an improvement in customer 
satisfaction, organisational efficiency, and overall performance (Adeodu et al.,2021). 
 
Lean Manufacturing  
Although numerous definitions of lean and lean manufacturing have been offered by various 
authors and experts, no standards for this concept have been put forth (Adeodu et al., 2021; Orji 
& U-Dominic, 2022). Among other things, the majority of these authors have categorised lean 
manufacturing as either a concept, a philosophy, or a method (Bamisaye et al., 2023). The goal of 
lean manufacturing, according to Swarnakar et al. (2021), is to continuously strive for excellence 
by making sure that non-value-added activities in the production or manufacturing process are 
systematically decreased. Similarly, Bamisaye et al. (2023) describe lean manufacturing as the 
process of detecting and removing waste in areas including excess inventory, overproduction, 
defects, inefficient processes, needless motion, and waiting periods. According to Dieste et al. 
(2021), lean manufacturing is a strategy that has been implemented to assist in cutting waste and 
increasing an organisation's level of productivity. 

According to Díaz-Reza et al. (2022), lean manufacturing is a set of techniques used to 
reduce waste and unnecessary steps in the production or manufacturing process. In a similar vein, 
Orji & U-Dominic (2022) described it as a multifaceted strategy that is used and encompasses 
components like Just in Time, Total Quality Management, and additional management concepts 
or practices that are integrated to aid in waste reduction. According to Maware et al. (2022), the 
fundamental ideas of lean manufacturing revolve around three goals: optimising the manufacturing 
process to improve overall performance, eliminating or limiting waste, and making effective use 
of resources. According to Inuwa & Usman (2022), lean manufacturing is a methodical production 
process that reduces waste to improve quality and productivity.  
 
Competitive Advantage 
Over time, researchers and academics have developed a variety of opinions on the idea of 
competitive advantage (Iherobiem & Sanusi, 2023). Porter (1985) defined competitive advantage 
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as the presence of a particular value that sets one company apart from another and is used to 
increase profits or business prospects. To put it another way, Adeodu et al. (2021) clarified that a 
firm's competitive advantage is only demonstrated when its operations provide a more profitable 
and superior outcome than those of its rivals, or when the firm surpasses its rivals in terms of a 
noteworthy outcome of its operations. An organisation's ability to accomplish its goals in a manner 
that its rivals could not is another approach to define competitive advantage. This could be 
attributed to its client base, intangible assets, or superior services (Ding et al., 2023). 

Within the framework of lean management, Bhat et al. (2021) defined competitive 
advantage as a complete metric that ensures value is delivered to the customer while optimising 
resources and processes and doing it in a better and more cost-effective manner than its 
competitors. In a similar spirit, Okolocha & Anugwu (2022) defined competitive advantage as the 
edge a business has that allows it to outperform its rivals in the market in terms of sales, customer 
retention, customer acquisition, and profit margin. A corporation is considered to have a 
competitive edge, according to Swarnakar et al. (2021), if it can implement a value-creating 
strategy that its rivals could never dream of. According to Díaz-Reza et al. (2022), a company's 
ability to use its resources (both human and physical) in its operations to accomplish its objectives 
more effectively and efficiently gives it a competitive edge over its rivals.  
 
Lean Manufacturing and Competitive Advantage  
According to Inuwa & Usman (2022), lean manufacturing is one of the various ways that an 
organisation can gain a competitive edge. Since the middle of the 20th century, organisations have 
found that lean management, which has its roots in the Toyota Production System, has 
revolutionised their approach to effectiveness, efficiency, and continuous improvement (Hariyani, 
Mishra & Sharma, 2023). The Toyota Production System's implementation of lean principles was 
observed to have reduced waste, improved quality and value, and improved overall performance—
all of which are factors that could result in gaining a competitive edge (Dieste, Panizzolo & Garza-
Reyes, 2021; Swarnakar, Singh & Tiwari, 2021).  

According to Skalli et al. (2024), lean manufacturing components like value stream 
mapping and the Just in Time approach are crucial for locating and getting rid of waste since they 
increase productivity and enhance quality. According to Farrukh, Mathrani and Sajjad (2022), a 
crucial element of lean manufacturing is increasing employee empowerment and engagement at 
all levels. When this is promoted within the company, workers are more inclined to spot any 
inefficiencies in the production processes and suggest a change that will boost productivity, 
improve job satisfaction, and give the company a competitive edge. According to Hardcopf, Liu 
and Shah (2021), performance and improvement initiatives are significantly correlated, and 
performance may result in a competitive advantage.  
    The relationship between lean manufacturing, organisational performance, and competitive 
advantage has also been extensively studied by a number of researchers and scholars (Khalfallah 
& Lakhal, 2021; Mathiyazhagan et al., 2022). Kumar et al. (2022) found that lean manufacturing 
encompasses a number of variables, including cost, time, effectiveness, efficiency, quality, value, 
and many more, and that the implementation of these factors affects the achievement of 
organisational performance. Okolocha & Anugwu (2022) also discovered that improving 
organisational performance is one of the key success factors in gaining a competitive advantage. 
According to Rossini et al. (2022), the application of lean is frequently associated with improved 
operational performance. They also list improved quality, cost and value reduction, waste 
elimination, and effective and efficient resource utilisation as some of the advantages of lean 
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manufacturing. This corroborates the claim made by Orji & U-Dominic (2022) and Ghaithan et al. 
(2023) that a company must have been experiencing advantages like improved product quality, 
cost reduction, value growth, and effective and efficient use of resources in order to be able to gain 
a competitive edge. 
 
Underpinning Theories 
Resource-Based View Theory  
RBV theory can be used to explain a company's competitive advantage because it aims to explain 
how internal resources are the primary source of a firm's ability to accomplish specific goals and 
objectives that other firms in the same industry are unable to achieve (Prahalad & Hamel, 1990).  
Wernerfelt developed this idea between 1984 and the middle of the 1990s (Barney, 1991). Many 
additional researchers, including Barney, Conner, Prahalad, and others, contributed to the theory 
after it gained widespread acceptance (Barney, 1991; Hill & Jones, 2012; Javidan, 1998; Prahalad 
& Hamel, 1990). All of these researchers contributed to the idea that a company can use its 
resources to gain a long-term competitive advantage if those resources have four essential 
characteristics: they must be valued, scarce, unique, and non-substitutable (Peteraf & Barney, 
2003; Prahalad & Hamel, 1990). 

The significance of implementing LM in an organisation can be explained by the RBV 
theory, which states that successful integration of an organisation's supply chain operations leads 
to efficient resource utilisation, which is frequently regarded as a source of competitive advantage 
for businesses (Dieste, Panizzolo & Garza-Reyes, 2021; Swarnakar, Singh & Tiwari, 2021). 
According to Khalfallah & Lakhal (2021), the fundamental knowledge and information needed to 
implement such a strategic tool might be viewed as a resource that satisfies the four fundamental 
requirements of being valuable, scarce, unique, and non-substitutable. This could give the 
company a competitive edge. Lean manufacturing is explained by Okolocha & Anugwu (2022), 
who stated that a company can get a competitive advantage by protecting the environment, 
conserving resources, and reducing waste.    
 
Institutional Theory  
In order to explain how external pressure affects organisational decision-making and overall 
business performance, the institutional theory has been proposed (Alshumrani et al., 2022). The 
theory provides a theoretical and practical framework for examining the important elements that 
affect an organisation's performance, including the legal and social environment, the resources at 
hand, traditional and historical values, and organisational cultures (Bhuiyan et al., 2023; Zhao et 
al., 2017). The three primary isomorphic institutional pressures that organisations employ to shape 
their practices, norms, and structures served as the foundation for the theory. Coercive, normative, 
and mimetic are the three isomorphic institutional pressures (Bresser & Millonig, 2003). The 
coercive power explains the official and informal laws that are enforced and the tight adherence to 
regulations by organisations. The mimetic refers to an organisation's propensity to copy specific 
strategies of other organisations, while the normative discusses social groups and professionalism, 
including the pressure organisations face to improve their knowledge of environmental 
sustainability (Bertheussen, 2021). 

This is relevant because, as a result of institutional pressures, organisations are being 
pushed and compelled to adopt strategies like resource planning systems and lean manufacturing 
to comply with government regulations and to stay competitive with their competitors (Kumar et 
al., 2022; Mathiyazhagan et al., 2022). According to Oliver (1997), the government, clients, and 
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competitors are important external isomorphic sources that apply pressure on a business and 
necessitate its implementation of LM. There has been a growing need to ensure and uphold 
sustainability practices in organisations due to coercive pressures, like those from the government. 
One way to do this is through LM, as this strategy helps reduce waste that should have gone toward 
environmental waste (Swarnakar et al., 2021). The pressure that has been generated by the fierce 
competition that organisations face from other companies as a result of LM adoption may also be 
used to explain the normative and mimetic pressure (Skalli et al., 2024). 
 
Methodology 
The positivist philosophy was chosen for the study because it supports the use of hypotheses and 
a quantitative technique to determine the link between independent and dependent variables 
(Saunders et al., 2012). According to Mugenda & Mugenda (2012), the positivist philosophy is a 
useful one for researching because it uses a scientific method and observation for data gathering 
and analytic procedures. For this study, a correlational research strategy was also used. A 
correlational study design is a useful statistical technique for determining the link between 
variables or a set of data (Schindler, 2019).  

The study's population comprises employees of Flour Mills of Nigeria Plc and Dangote 
Sugar Refinery PLC in Nigeria. It has been found that these two companies have dominated the 
sugar milling industry for many years and possess the largest clientele compared to other sugar 
milling enterprises (Bamisaye et al., 2023). The sample group consisted of 30 respondents, 
comprising department managers and assistant departmental managers from manufacturing, 
procurement, finance, and sales (15 from each company). The managers and assistant managers 
were selected due to their recognised active involvement with the system and in implementing 
strategic practices such as lean manufacturing. This would facilitate the collection of 
comprehensive and accurate data for the study, aligning with its objectives.  

The researcher self-administered the questionnaire, designed using a five-point Likert 
scale, to the departmental managers and assistant managers who participated in the study to gather 
data. Both descriptive and inferential statistics were employed to analyse the data. Frequencies and 
percentages were utilised to present the data in tables, charts, and graphs, while the Statistical 
Package for the Social Sciences (SPSS 16.0) was employed for the study. Out of the 30 
questionnaires distributed, 25 were returned, resulting in an 83% response rate. 
 
Results and Discussion 
Table 1: Correlation between Lean Manufacturing and Firm Competitive Advantage 

Correlations 
Lean 
Manufacturing 

Competitive 
Advantage 

Lean Manufacturing Pearson Correlation 1 .689** 
Sig. (2-tailed) .000 
N 25 25 

Competitive Advantage Pearson Correlation .689** 1 
Sig. (2-tailed) .000  
N 25 25 

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: Survey Data (2025) 
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The analysis showed a strong and positive link between lean manufacturing and firm competitive 
advantage, as indicated by the Pearson product-moment correlation between the two variables in 
Table 1. The significance value of the correlation was less than 5% (r=0.689, p=0.000), indicating 
statistical significance. Consequently, the alternative hypothesis, which suggested a positive 
correlation between the variables under investigation, is accepted, while the null hypothesis, which 
posited no connection between lean manufacturing and company competitive advantage, is 
rejected. This implies that a high score in lean manufacturing is likewise linked to or associated 
with a higher score in the competitive advantage of Nigerian sugar companies.  
 
Table 2: Model Significance for the Relationship between Lean Manufacturing and Firm 
Competitive Advantage 

ANOVAa 

Model  Sum of Squares df Mean Square F Sig. 
1 Regression 2.113 1 2.113 113.313 .000b

Residual .736 23 .032 

Total 2.849 24 

a. Dependent Variable: Competitive Advantage 
b. Predictors: (Constant), Lean Manufacturing  

Source: Survey Data (2025) 

At the 5% level of significance, the results shown in Table 2 reveal a statistically significant F 
statistic value of 113.313. The F statistic is an important metric for evaluating the overall relevance 
of the regression model, with a higher F value indicating a meaningful association between the 
research variables (competitive advantage and lean manufacturing). This suggests that, given the 
substantial association between the research variables, the alternative hypothesis must be accepted 
while the null hypothesis is rejected. Furthermore, the model is considered suitable for assessing 
the research hypothesis. 

 
Table 3: Summary Model for the Percentage Change in Firm Competitive Advantage 
Explained by Lean Manufacturing  

Model Summary 
   

 

 
R Square 

 

 
Adjusted R 

Square 

 

 
Std. Error of 
the Estimate 

 
Change Statistics 

 
Model 

 
R 

R Square 
Change 

 
F Change 

 
df1 

 
df2 

Sig. F 
Change 

1 .689a .475 .469 .15794 .474 113.313 1 24 .000 

a. Predictors: (Constant), Lean manufacturing 
b. Dependent Variable: Competitive Advantage  
Source: Survey Data (2025) 

 
According to the analysis in Table 3, lean manufacturing and competitive advantage are positively 
and significantly correlated (R2 = 0.475, p = 0.000). The R-squared value of 0.475 indicates that 
lean manufacturing accounts for 47.5% of the variation in competitive advantage. This high 
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percentage may suggest that lean manufacturing significantly influences Nigerian sugar 
companies' ability to gain a competitive edge. After considering the tendency to either 
overestimate or underestimate the results, the adjusted R-squared value of 0.469 further supports 
the existence of a significant association (Adjusted R2 = 0.469, p = 0.000). 
 
Discussion 
The purpose of the study was to determine how much lean manufacturing may assist 
manufacturing companies in gaining a competitive edge. The findings revealed that lean 
manufacturing and a firm’s competitive advantage are significantly and positively correlated. In 
particular, the regression analysis indicated that lean manufacturing accounted for a considerable 
portion of the variation in a firm's competitive advantage; that is, if manufacturing firms were to 
adopt lean manufacturing less frequently, their competitive advantage would decline significantly. 
This underscores the importance of manufacturing companies, particularly sugar firms, adopting 
lean manufacturing practices to achieve a competitive edge. 

The findings of this study were consistent with those of previous research studying the 
relationship between lean manufacturing and company performance or competitive advantage, 
including research by Dieste et al. (2021), Inuwa & Usman (2022), and Rossini et al. (2022. They 
contend that lean manufacturing has a statistically significant and favourable impact on a firm's 
competitive edge. Accordingly, research like Hariyani, Mishra and Sharma (2023) and Kumar et 
al. (2022) shows that implementing lean manufacturing in a company enables it to perform just-
in-time activities, which are known to be highly successful in giving businesses a competitive edge 
in the marketplace. This further bolsters the research of Bamisaye et al. (2023) that found lean 
manufacturing to be a strategic instrument that helps businesses gain a competitive edge by 
fortifying their market position. 
 
Conclusions  
The research aims to "examine the degree to which manufacturing companies may be able to attain 
a competitive edge through lean manufacturing." The research focused on sugar companies in 
Nigeria and found that lean manufacturing significantly and favourably impacted the firms' 
competitive advantage. Based on this, it can be concluded that lean manufacturing is a critical 
component in determining not only the performance of sugar companies but also the attainment of 
their competitive advantage. Lean manufacturing is a crucial tactic that aids organisations in 
getting rid of waste since it makes it simple for them to identify processes or activities that don't 
improve the manufacturing process, which increases productivity and efficiency.  
 
Recommendations of the Study  
Based on the study's findings and conclusion, it is strongly recommended that sugar companies, 
as well as manufacturing companies generally, give lean manufacturing practices a higher priority, 
place more attention on implementing them into their operations, and provide more funds to this 
endeavour. Manufacturing companies should also use Just-in-Time (JIT) practices because they 
make it simple to monitor and organize their inventory, which will eliminate waste from 
overstocking situations. Manufacturing companies should also make significant investments in 
teaching and training their personnel about lean manufacturing, since this would enable each 
worker to take responsibility for their procedures and promote ongoing organisational 
improvement.  
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Suggestions for Further Studies  
The results of this study are limited since it only looks at sugar companies in Nigeria; future 
research may attempt to examine how lean manufacturing affects the competitive advantage of 
other manufacturing organisations.  
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