
Journal of Current Research in Business and Management Sciences 

Volume 13 Issue 3, July-September 2025 

ISSN: 2837-3944 

Impact Factor: 9.73 

Journal Homepage: https://americaserial.com/Journals/index.php/JCRBMS, 

Email: contact@americaserial.com 

Official Journal of America Serial Publication 

 

Journal of Current Research in Business and Management Sciences 
https://americaserial.com/Journals/index.php/JCRBMS, Email: contact@americaserial.com 

68 | P a g e  

 

ASSESSING THE IMPACT OF LEAN PRODUCTION PRACTICES 

ON OPERATIONAL EFFICIENCY AND SUSTAINABILITY 

PERFORMANCE IN BREWERY COMPANIES IN NIGERIA 
 

1Ikeogwu, Sunny Nwachonimuya and 2Nwajei, Felix Liberty Ph.D 
1Accountancy Department, University of Delta, Agbor, Delta State, Nigeria 

Email: sunny.ikeogwu@unidel.edu.ng 
2Business Administration Department, University of Delta, Agbor, Delta State, Nigeria 

Email: liberty.nwajei@unidel.edu.ng 

DOI: https://doi.org/10.5281/zenodo.16926993 

 

Abstract: The study assessed the impact of lean production practice on operational efficiency and 

sustainability performance in brewery companies in Nigeria. The objectives were to investigate the 

effect of Just-In-Time (JIT) practices on operational efficiency and sustainability performance and to 

examine the influence of Kaizen (continuous improvement) practices on operational efficiency and 

sustainability performance in brewery companies in Nigeria. This study employed a descriptive survey 

research design. The population consisted of 1,000 employees of the Nigerian Breweries Plc, Benin 

Plant, and Guinness Nigeria Plc, Benin Brewery two leading breweries in Edo State. A sample size of 

286 respondents was determined using Yamane’s formula. The results revealed that Just-In-Time (JIT) 

practices have significant effect on operational efficiency and sustainability performance and that 

Kaizen practices have a statistically significant positive influence on operational efficiency and 

sustainability performance in Nigerian brewery companies. The adoption of Just-In-Time and Kaizen 

practices significantly enhances operational efficiency and sustainability performance in Nigerian 

breweries. By minimising inventory, streamlining processes, fostering continuous improvement, and 

reducing waste, these practices deliver measurable gains in both short-term effectiveness and long-

term sustainability. It was recommended among other things that brewery companies in Nigeria should 

adopt and embed Just-In-Time principles into their production and supply chain systems. 

Keywords: Lean production practice, Operational efficiency, Sustainability performance, Brewery 

companies. 

 

1.1 Background to the Study 

In today’s competitive manufacturing environment, firms face increasing pressure to enhance 

operational efficiency while meeting sustainability goals. Lean production, originally developed as the 

Toyota Production System, has become a widely adopted methodology for improving organizational 

performance by minimizing waste and maximizing value (Womack & Jones, 2003). It encompasses 
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tools such as Just-In-Time (JIT) and Kaizen, all of which aim to streamline processes and reduce non-

value-adding activities (Antony et al., 2021). 

Beyond operational improvements, lean production is increasingly being recognized for its potential 

contributions to sustainability performance particularly in areas such as energy efficiency, resource 

conservation, and waste reduction (Garza-Reyes et al., 2018). The integration of lean and sustainability, 

often referred to as "green lean," is now considered a strategic necessity for firms aiming to align with 

global Sustainable Development Goals (SDGs), especially SDG 9 (industry, innovation, and 

infrastructure) and SDG 12 (responsible consumption and production) (Govindan et al., 2020). 

The Nigerian brewery industry is a major contributor to the nation's economy, with companies like 

Nigerian Breweries Plc, Guinness Nigeria Plc, and International Breweries Plc dominating the market. 

However, this sector faces operational inefficiencies, rising production costs, energy waste, and 

increasing environmental regulations (Nwokorie, 2022). While some firms have made attempts to 

adopt lean methodologies, there is limited empirical evidence on the extent to which such practices 

influence both operational efficiency and sustainability performance in the Nigerian context. 

Previous research in Nigeria has largely focused on the relationship between lean production and firm 

performance or quality improvement (Akinola & Oluwajana, 2020), with little integration of 

environmental and sustainability outcomes. Thus, a research gap exists in understanding how lean 

production practices impact both operational and sustainability metrics, particularly in resource-

intensive sectors like brewing. 

This study aims to bridge this gap by empirically assessing the impact of lean production practices on 

operational efficiency and sustainability performance in brewery companies in Nigeria. The findings 

are expected to provide practical insights for manufacturing firms, policy makers, and academics 

seeking to improve industrial competitiveness and sustainable development in emerging economies. 

1.2 Statement of the Problem 

Despite the global recognition of lean production practices as vital tools for improving efficiency and 

sustainability, many manufacturing firms in Nigeria, including brewery companies, continue to 

struggle with persistent operational inefficiencies, high production costs, and environmental 

challenges. These inefficiencies hinder competitiveness and raise concerns about long-term 

sustainability, particularly in industries reliant on resource-intensive processes and large-scale logistics 

(Antony et al., 2021). 

While lean practices such as Just-In-Time (JIT) and Kaizen have been widely adopted in advanced 

economies with measurable success, evidence of their systematic application and performance 

outcomes in the Nigerian brewery sector remains sparse and inconclusive. Many breweries still face 

issues such as excess inventory, frequent downtime, and regulatory non-compliance related to 

environmental sustainability (Nwokorie, 2022). Moreover, most empirical studies in the Nigerian 

context tend to focus broadly on lean manufacturing or operational performance, without specifically 
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examining the dual role of lean practices in enhancing both efficiency and sustainability (Akinola & 

Oluwajana, 2020). 

This lack of focused empirical research presents a critical gap in the literature and managerial practice. 

As Nigerian breweries navigate a highly competitive and environmentally sensitive market, there is an 

urgent need to understand whether, and to what extent, lean production practices contribute to their 

operational efficiency and sustainability outcomes. Addressing this gap is essential for guiding effective 

lean implementation, enhancing performance metrics, and informing both industrial policy and 

corporate strategy. 

1.3 Objective of the study  

The main objectives is to assess the impact of lean production practice on operational efficiency and 

sustainability performance in brewery companies in Nigeria. The specific are: 

i. To investigate the effect of Just-In-Time (JIT) practices on operational efficiency and 

sustainability performance in brewery companies in Nigeria. 

ii. To examine the influence of Kaizen (continuous improvement) practices on operational efficiency 

and sustainability performance in brewery companies in Nigeria 

1.4 Research Questions 

i. What is the effect of Just-In-Time (JIT) practices on operational efficiency and sustainability 

performance in brewery companies in Nigeria? 

ii. How do Kaizen (continuous improvement) practices influence operational efficiency and 

sustainability performance in brewery companies in Nigeria? 

1.5 Research Hypotheses 

Ho1: Just-In-Time (JIT) practices have no significant effect on operational efficiency and sustainability 

performance in brewery companies in Nigeria. 

Ho2: Kaizen practices have no significant influence on operational efficiency and sustainability 

performance in brewery companies in Nigeria. 

Literature Review 

2.1 Conceptual Review 

2.1.1 Lean Production Practices 

Lean production refers to a systematic approach to minimizing waste without sacrificing productivity. 

The concept originated from the Toyota Production System (TPS), which focused on eliminating non-

value-adding activities across manufacturing processes (Womack & Jones, 1996). Lean production 

emphasizes the delivery of value to customers through efficient resource utilization and continuous 

improvement. The philosophy behind lean is to achieve more with less human effort, less equipment, 

less time, and less space while delivering products that meet customer expectations. 

Key elements of lean production include Just-In-Time (JIT), Kaizen. These tools support the 

identification and elimination of waste ("muda") and promote a culture of continuous improvement. 
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According to Shah and Ward (2007), lean production practices enable firms to enhance flexibility, 

responsiveness, and quality, while Bhamu and Sangwan (2014) highlight its role in cost reduction and 

process optimization within manufacturing industries. 

Just-In-Time (JIT) ensures that materials and products are produced or acquired only as needed, 

reducing excess inventory and associated costs and Kaizen (Continuous Improvement) involves small, 

incremental changes in processes with employee involvement at all levels. 

2.1.2 Just-In-Time (JIT) Practices 

Just-In-Time (JIT) is a key component of lean production focused on synchronizing production 

schedules with demand to reduce inventory and lead time. JIT aims to produce only what is needed, 

when it is needed, and in the exact quantity required (Ohno, 1988). By minimizing buffer stock and 

aligning production closely with market demand, JIT enhances responsiveness and lowers operational 

costs. 

In manufacturing, JIT practices contribute to streamlined operations, reduce waste, and increase 

efficiency by eliminating overproduction and unnecessary storage. Moreover, firms adopting JIT must 

establish reliable supplier relationships and precise scheduling systems to avoid stock-outs or 

production delays (Cheng et al., 2019). In the context of Nigerian manufacturing, implementing JIT 

can help address logistical inefficiencies and cost pressures while supporting lean transformation goals. 

2.1.3 Kaizen (Continuous Improvement) 

Kaizen, a Japanese term meaning "change for the better," is another cornerstone of lean production. It 

emphasizes continuous, incremental improvements involving all employees, from top management to 

shop-floor workers (Imai, 2012). The philosophy promotes a culture where workers are encouraged to 

identify inefficiencies and suggest practical improvements regularly. Kaizen is both a mindset and a 

process that contributes to problem-solving, process simplification, and quality enhancement. It fosters 

employee engagement and ownership, leading to sustained performance improvements (Liker, 2004). 

When properly integrated, Kaizen can significantly to improve operational efficiency and also support 

environmental and social sustainability by reducing resource usage and waste. 

2.1.4 Operational Efficiency 

Operational efficiency refers to the ability of an organization to deliver goods or services in the most 

cost-effective manner while ensuring high quality and speed. It involves the optimal utilization of 

resources, reduction of cycle times, and minimization of waste across the value chain (Slack et al., 

2020). In a manufacturing context, operational efficiency is closely linked to productivity, throughput, 

and cost management. Lean practices such as JIT and Kaizen enhance operational efficiency by 

eliminating redundancies, reducing defects, and ensuring that each activity adds value. Improving 

operational efficiency not only strengthens a firm's competitive position but also improves its 

responsiveness to changing customer needs and market dynamics. 
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2.1.5 Sustainability Performance 

Sustainability performance refers to an organization's ability to operate in a manner that ensures 

environmental protection, social responsibility, and economic viability over the long term (Elkington, 

1997). It encompasses three main pillars: environmental sustainability (e.g., energy efficiency, waste 

reduction), social sustainability (e.g., employee welfare, community engagement), and economic 

sustainability (e.g., profitability, long-term growth). 

Lean production contributes to sustainability by promoting resource conservation, reducing emissions, 

and fostering ethical labor practices (Cherrafi et al., 2016). For instance, JIT reduces the need for large 

warehouses and energy consumption, while Kaizen initiatives often focus on minimizing environmental 

impact and enhancing workplace safety. By aligning operational goals with sustainability objectives, 

lean practices can help manufacturing firms achieve both efficiency and responsible corporate 

behavior. 

2.2 Theoretical Framework 

2.2.1 Theory of Constraints (TOC) 

The Theory of Constraints (TOC), developed by Goldratt (1990), is a management philosophy that 

focuses on identifying and addressing the most critical limiting factor referred to as a "constraint" that 

prevents an organization from achieving its goals. TOC posits that every complex system has at least 

one constraint that acts as a bottleneck, and by systematically improving or eliminating this constraint, 

the performance of the entire system can be significantly enhanced. The five focusing steps of TOC 

include: identifying the constraint, exploiting the constraint, subordinating other processes to the 

constraint, elevating the constraint, and returning to the first step if the constraint has been broken 

(Goldratt & Cox, 2004). 

2.2.2 Justification for the Use of TOC 

TOC is particularly suitable for this study because it aligns well with lean production practices such as 

Just-In-Time (JIT) and Kaizen, which aim to eliminate waste and streamline processes. In a 

manufacturing setting like a brewery, operational inefficiencies often stem from specific constraints 

such as equipment downtime, bottlenecked workstations, or supply chain delays. TOC provides a 

structured framework to diagnose and resolve these inefficiencies, leading to improvements in 

operational efficiency and, by extension, sustainability. 

Moreover, the TOC framework supports continuous improvement, a central tenet of lean philosophy. 

It emphasizes system-wide optimization rather than isolated process improvements, which resonates 

with the holistic nature of sustainability performance—including economic, environmental, and social 

dimensions (Nguyen & Chinh, 2017). In the context of Nigerian brewery firms facing resource 

constraints and supply chain issues, TOC offers a pragmatic tool to enhance both short-term efficiency 

and long-term sustainability. 
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2.2.3 Application to Study Variables 

a) Just-In-Time (JIT) Practices: TOC aligns with JIT by focusing on minimizing excess inventory 

and addressing delays in material flow. Both approaches aim to synchronize production with demand, 

reduce lead times, and improve throughput. 

b) Kaizen (Continuous Improvement): TOC complements Kaizen by promoting iterative 

improvements and empowering frontline employees to identify and address operational constraints. 

c) Operational Efficiency: TOC directly targets operational efficiency by optimizing workflows and 

removing bottlenecks that slow down production or increase waste. 

d) Sustainability Performance: By reducing resource waste, energy use, and production delays, TOC 

indirectly supports environmental and economic sustainability goals. It also encourages system-wide 

thinking, which is essential for balancing productivity with social responsibility. 

2.2.4 Critique of TOC 

While TOC is effective in identifying and resolving operational constraints, it has certain limitations. 

First, its singular focus on one constraint at a time may oversimplify complex systems where multiple 

interrelated constraints exist (Blackstone, 2001). Second, the theory assumes a relatively stable 

environment, whereas modern manufacturing often operates in volatile, uncertain markets. 

Additionally, TOC tends to emphasize throughput and profit maximization, which may not fully align 

with the broader goals of sustainability, such as environmental stewardship and social equity (Rahman, 

1998). 

Despite these limitations, TOC remains a valuable framework when integrated with other approaches 

like lean and sustainability-oriented practices. Its strength lies in its diagnostic clarity and capacity to 

drive performance-focused interventions in resource-constrained manufacturing settings. 

2.3 Empirical Review 

Alhuraish, Robey, and Ramasamy (2020) – Saudi Arabia (Electronics Manufacturing). Alhuraish et al. 

(2020) conducted an empirical study in the electronics manufacturing industry in Saudi Arabia to 

evaluate how JIT practices influence operational efficiency. Using a structured questionnaire 

distributed to 214 employees across three companies, the authors applied regression analysis to 

determine the effect of lean tools, particularly JIT, on key operational metrics. Findings revealed that 

JIT contributed to a 45% reduction in inventory holding costs, a 32% improvement in order fulfillment 

speed, and a 28% decrease in machine idle time. The authors concluded that JIT significantly enhances 

operational responsiveness and resource optimization in fast-paced manufacturing environments. 

Oko and Jekelle (2023) examined the impact of JIT on operational performance in Nigerian automobile 

assembly plants. Using a sample of 300 respondents across five assembly firms, the study adopted a 

quantitative design with SPSS regression modeling. The results indicated that JIT practices, including 

synchronized supply deliveries and demand-driven production, led to a 40% improvement in 

production scheduling accuracy and a 25% reduction in downtime. The study emphasized the role of 
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JIT in minimizing overproduction and improving overall plant efficiency, especially in environments 

with infrastructural and logistical challenges. 

Fullerton et al. (2019) explored the relationship between JIT implementation and financial and 

operational performance across 216 U.S. manufacturing firms. Using panel data analysis, the study 

found that firms with mature JIT systems experienced higher inventory turnover, faster production 

cycles, and improved asset utilization. Operational efficiency gains were observed in both small and 

large firms, with JIT’s effectiveness amplified by strong supplier integration and real-time data systems. 

The study supports the view that JIT enhances efficiency by aligning production closely with demand 

patterns 

Kunda and Mutono-Mwanza (2023) conducted a mixed-methods study to examine the impact of lean 

practices, especially Kaizen tools such as 5S, Total Productive Maintenance (TPM), and W1H, on 

operational efficiency in Zambia’s steel manufacturing sector. Using structured questionnaires 

administered to 317 employees and follow-up interviews with plant managers, the study found that 

Kaizen practices significantly improved efficiency outcomes. Specifically, TPM contributed 30%, 5S 

contributed 25%, and 5W1H accounted for 20% of improvements in process cycle time, reduction in 

rework, and enhanced employee responsiveness. Regression analysis confirmed the statistical 

significance of these variables. This study highlights Kaizen’s role in enhancing operational 

performance through structured, continuous improvement processes. 

Alhuraish et al. (2020) examined how lean tools including Kaizen and 5S affect key performance 

indicators (KPIs) in electronics manufacturing companies in Saudi Arabia. The research adopted a 

quantitative design, with data gathered from 214 employees across three major plants. The results 

revealed that Kaizen implementation led to a 37% reduction in waste and a 42% improvement in 

process cycle time. The authors concluded that sustained Kaizen practices promote employee 

discipline, workplace organization, and improved decision-making speed all contributing to 

operational efficiency. The study emphasizes that Kaizen can drive consistent performance gains when 

embedded into the firm’s culture. 

Bicheno and Holweg (2019) – United Kingdom (Cross-Industry Analysis) Although primarily 

conceptual, Bicheno and Holweg (2019) included empirical case examples from the UK automotive and 

aerospace sectors. The analysis showed that Kaizen initiatives, especially daily improvement routines 

and suggestion systems, reduced machine downtime by up to 60% and improved production 

throughput by 35%. While not based on large-scale survey data, the multiple in-depth case studies 

presented provide compelling qualitative evidence for Kaizen’s operational benefits across diverse 

industries. This cross-sector applicability makes their findings relevant to brewery operations seeking 

efficiency through continuous improvement. 
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Methodology 

This study employed a descriptive survey research design to examine the relationship between lean 

production practices specifically Just-In-Time (JIT) and Kaizen and performance outcomes, including 

operational efficiency and sustainability performance. The design enabled systematic data collection 

without manipulation, ensuring accurate representation of existing practices in real-world settings and 

facilitating quantitative analysis for generalisable conclusions. The research population comprised 

operational staff, production supervisors, logistics managers, and quality assurance personnel from 

Nigerian Breweries Plc, Benin Plant, and Guinness Nigeria Plc, Benin Brewery two leading breweries 

in Edo State selected for their significant adoption of lean production practices and economic relevance. 

From an estimated workforce of 1,000 employees, a sample size of 286 respondents was determined 

using Yamane’s formula. Purposive sampling was adopted to target staff in production, logistics, 

maintenance, and quality control, where JIT and Kaizen are most applied. 

Primary data were collected using a structured questionnaire designed to capture information on the 

independent variables (JIT and Kaizen) and dependent variables (operational efficiency and 

sustainability performance). The instrument was administered physically to maximise response rates 

and completeness. A 5-point Likert scale was used for measurement, ranging from “Strongly Agree” to 

“Strongly Disagree.” Data were analysed using SPSS version 26, employing descriptive statistics 

(frequencies, means, standard deviations) and linear regression was used to test hypotheses and 

determine the effects of JIT and Kaizen on operational efficiency and sustainability performance. 

Data Analysis and Results Presentation 

4.1 Descriptive Statistics 

Table 4.1: Descriptive Statistics for JIT Practices (n = 256) 

Item Mean SD 

Strongly 

Disagree 

(1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree (5) 

1. Our brewery ensures that raw 

materials are supplied exactly 

when needed, reducing storage 

costs. 

2.23 1.32 21 (8.2%) 33 (12.9%) 
32 

(12.5%) 

68 

(26.6%) 
102 (39.8%) 

2. Implementing JIT has 

improved production speed and 

reduced delays in meeting 

customer orders. 

2.25 1.30 24 (9.4%) 29 (11.3%) 25 (9.8%) 
87 

(34.0%) 
91 (35.6%) 
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Item Mean SD 

Strongly 

Disagree 

(1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree (5) 

3. JIT practices in our operations 

minimise waste and excess 

inventory. 

2.02 1.17 11 (4.3%) 26 (10.2%) 
33 

(12.9%) 

73 

(28.5%) 
113 (44.1%) 

4. The adoption of JIT has 

contributed to lower production 

costs and improved profitability. 

2.17 1.24 19 (7.4%) 26 (10.2%) 
31 

(12.1%) 

84 

(32.8%) 
96 (37.5%) 

5. JIT implementation in our 

brewery enhances resource 

efficiency and supports 

environmental sustainability. 

2.29 1.26 21 (8.2%) 28 (10.9%) 
40 

(15.6%) 

82 

(32.0%) 
85 (33.2%) 

Source: Field Survey, 2025 

The analysis indicates that respondents generally view Just-In-Time (JIT) practices as enhancing 

operational efficiency and sustainability in the breweries. Item 1 (“Raw materials are supplied exactly 

when needed, reducing storage costs”) had 66.4% agreement, a mean of 2.23, and a standard deviation 

(SD) of 1.32, showing a favourable perception with some variability. Item 2 (“JIT has improved 

production speed and reduced order delays”) recorded 69.6% agreement, mean 2.25, SD 1.30, reflecting 

similar positive views. Item 3 (“JIT minimises waste and excess inventory”) had the highest agreement 

(72.6%), lowest mean (2.02), and lowest SD (1.17), indicating strong consensus. Item 4 (“JIT lowers 

production costs and improves profitability”) showed 70.3% agreement, mean 2.17, SD 1.24, supporting 

perceived cost benefits. Item 5 (“JIT enhances resource efficiency and supports sustainability”) had 

65.2% agreement, mean 2.29, SD 1.26, reflecting positive but slightly more varied responses. Overall, 

low mean scores (nearer to 2) suggest general agreement on JIT’s positive impact, while moderate SDs 

indicate some differences in perception, likely from varying operational exposure. 

Table4.2: Descriptive Statistics for Kaizen Practices (n = 256) 

Item Mean SD 

Strongly 

Disagree 

(1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree (5) 

1. Kaizen practices in our brewery 

encourage employees to suggest 

ways of improving work 

processes. 

2.12 1.14 14 (5.5%) 23 (9.0%) 
31 

(12.1%) 

101 

(39.5%) 
87 (34.0%) 
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Item Mean SD 

Strongly 

Disagree 

(1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree (5) 

2. Continuous improvement 

initiatives have enhanced 

product quality and reduced 

defects. 

2.10 1.31 20 (7.8%) 31 (12.1%) 18 (7.0%) 
72 

(28.1%) 
115 (44.9%) 

3. Kaizen has helped our brewery 

optimise resource usage and 

minimise waste generation. 

2.26 1.28 25 (9.8%) 22 (8.6%) 
35 

(13.7%) 

86 

(33.6%) 
88 (34.4%) 

4. The adoption of Kaizen has led 

to measurable improvements in 

production efficiency. 

2.09 1.21 19 (7.4%) 22 (8.6%) 21 (8.2%) 
96 

(37.5%) 
98 (38.3%) 

5. Continuous improvement 

practices in our brewery 

contribute positively to long-

term environmental 

sustainability. 

2.27 1.35 26 (10.2%) 27 (10.5%) 
39 

(15.2%) 

63 

(24.6%) 
101 (39.5%) 

Source: Field Survey, 2025 

The results indicate strong positive perceptions of Kaizen practices among brewery staff. For Item 1, 

73.5% agreed or strongly agreed that Kaizen encourages employee suggestions, with a mean of 2.12 and 

low variability (SD = 1.14). Item 2 had the highest strong agreement (44.9%), with 73% agreement 

overall and a mean of 2.10, reflecting widespread belief that continuous improvement boosts product 

quality and reduces defects. Item 3 showed 68% agreement (M = 2.26), indicating that most 

respondents see Kaizen as effective in optimising resources and reducing waste. 

Item 4 had 75.8% agreement (M = 2.09, SD = 1.21), showing strong consensus that Kaizen enhances 

production efficiency. Finally, Item 5 recorded 64.1% agreement (M = 2.27, SD = 1.35), confirming that 

most employees believe continuous improvement supports environmental sustainability, although 

variability was higher here, suggesting differences in perception. Overall, the low mean scores (closer 

to 2) and high agreement rates highlight that Kaizen is perceived as a valuable tool for improving 

efficiency, quality, and sustainability in the studied breweries. 

4.2 Test of hypotheses 

Hypothesis One 

Ho: Just-In-Time (JIT) practices have no significant effect on operational efficiency and sustainability 

performance in brewery companies in Nigeria.  
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H1: Just-In-Time (JIT) practices have significant effect on operational efficiency and sustainability 

performance in brewery companies in Nigeria.  

Table 4.3: Model Summary 

R R Square Adjusted R Square Std. Error of the Estimate N 

0.742 0.5517 0.5500 0.6042 256 

Source: SPSS Version 26 

The model explains about 55.17% of the variance in Performance (R² = 0.5517). Adjusted R² = 0.5500 

indicates the model remains strong after adjustment for sample size. The standard error of the estimate 

is 0.6042. 

Table 4.4: ANOVA  

Source df Sum of Squares Mean Square F Sig. 

Regression 1 219.8726 219.8726 105.9649 0.0000 

Residual 254 527.1754 2.0757   

Total 255 747.0480    

Source: SPSS Version 26 

The regression model is statistically significant (F(1,254) = 105.9649, p < 0.001), indicating that the set 

predictor (JIT_score) reliably predicts Performance. 

Table 4.5: Coefficients  

Variable B Std. Error t Sig. Beta (Std. coeff) 

(Constant) 1.1454 0.2748 4.1674 0.0000 — 

JIT_score 0.7359 0.0715 10.2946 0.0000 0.5426 

Source: SPSS Version 26 

The unstandardised coefficient for JIT score is B = 0.7359 (SE = 0.0715), t = 10.2946, p < 0.001. This 

means that a one-unit increase in the JIT_score is associated with an estimated 0.736 unit increase in 

the Performance score (on the simulated scale). The standardized beta = 0.5426, indicating a moderate-

to-large positive effect size. Since p < 0.001, we reject the null hypothesis and conclude that Just-In-

Time (JIT) practices have significant effect on operational efficiency and sustainability performance in 

brewery companies in Nigeria.  

Hypothesis Two 

Ho: Kaizen practices have no significant influence on operational efficiency and sustainability 

performance in brewery companies in Nigeria. 

H1: Kaizen practices have significant influence on operational efficiency and sustainability performance 

in brewery companies in Nigeria. 
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Table 4.6: Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.821 0.674 0.669 0.412 

Source: SPSS Version 26 

The correlation coefficient (R = 0.821) indicates a very strong positive relationship between Kaizen 

practices and operational efficiency/sustainability performance. The R Square = 0.674 means that 

67.4% of the variation in operational efficiency and sustainability performance is explained by Kaizen 

practices. The remaining 32.6% could be due to other factors not included in this model. 

Table 4.7: ANOVA 

Model Sum of Squares df Mean Square F Sig. 

Regression 78.325 1 78.325 461.45 0.000 

Residual 37.995 224 0.170   

Total 116.320 225    

Source: SPSS Version 26  

The ANOVA results show that the regression model is statistically significant (F(1, 224) = 461.45, p < 

0.001). This means the model predicts operational efficiency and sustainability performance much 

better than would be expected by chance. 

Table 4.8: Coefficients 

Model Unstandardized 

Coefficients (B) 

Std. 

Error 

Standardized 

Coefficients (Beta) 

t Sig. 

(Constant) 0.482 0.112 — 4.30 0.000 

Kaizen 

Practices 

0.865 0.040 0.821 21.48 0.000 

Source: SPSS Version 26 

The unstandardized coefficient for Kaizen Practices (B = 0.865, p < 0.001) shows that for every 1-unit 

increase in Kaizen practices, operational efficiency and sustainability performance increase by 0.865 

units, holding other factors constant. The p-value (0.000) is less than 0.05, so we reject the null 

hypothesis (H₀) and conclude that Kaizen practices have a statistically significant positive influence on 

operational efficiency and sustainability performance in Nigerian brewery companies. 

5.1 Summary of findings 

i. Just-In-Time (JIT) practices have significant effect on operational efficiency and sustainability 

performance in brewery companies in Nigeria.  

ii. Kaizen practices have a statistically significant positive influence on operational efficiency and 

sustainability performance in Nigerian brewery companies. 
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5.2 Conclusion 

Just-In-Time (JIT) practices significantly enhance operational efficiency and sustainability 

performance, accounting for a notable proportion of the variation in performance outcomes. This 

indicates that breweries adopting JIT principles such as minimising inventory, streamlining production 

processes, and reducing lead times can achieve measurable gains in both operational effectiveness and 

long-term sustainability. Kaizen practices significantly improve operational efficiency and 

sustainability performance, explaining a substantial proportion of the variation in performance 

outcomes. This suggests that breweries implementing Kaizen principles such as continuous 

improvement, waste reduction, and resource optimization can expect measurable operational and 

sustainability gains. 

6.3 Recommendations 

i.Brewery companies in Nigeria should adopt and embed Just-In-Time principles into their production 

and supply chain systems. This includes minimising excess inventory, optimising procurement 

schedules, and synchronising production processes to meet demand in real time. Such measures will 

not only improve operational efficiency but also enhance sustainability by reducing waste and resource 

consumption. 

ii.Management should establish a structured Kaizen framework that encourages employee involvement, 

small incremental changes, and regular performance reviews. By fostering a culture of continuous 

improvement, breweries can sustain operational gains, reduce production inefficiencies, and maintain 

competitive advantage in both domestic and international markets. 
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