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ABSTRACT  

This study examined the relationship between six-sigma analytical tool and effectiveness of 
paint manufacturing firms in Port Harcourt, Rivers State. This study adopted a correlational 
research design. The population of the study consisted of 10 paint manufacturing firms 
operating in Rivers State as retrieved from Nigerian business directory search engine. The 
study adopted a census study, 3 respondents were selected from each firm multiplied by 
10 firms give us a total of 30 respondents. Structured questionnaire instrument title “six-
sigma analytical tool and Effectiveness” questionnaire was developed on five-point likert 
scale. The result of the Cronbach's Alpha reliability test indicates .800 which is above .70 
which implies that the items are reliable. Pearson product moment correlation was used to 
test the hypotheses using SPSS (statistical package social sciences). The study revealed 
that there is a significance relationship between flow charts and adaptability of paint 
manufacturing firms in Port Harcourt, Rivers State. There is a significance relationship 
between run charts and resource utilization of paint manufacturing firms in Port Harcourt, 
Rivers State. There is a significance relationship between pareto charts and goal 
accomplishment of paint manufacturing firms in Port Harcourt, Rivers State. The study 
indicates that there is a significant relationship between operation and supply strategy and the 
Effectiveness of paint manufacturing firms in Port Harcourt, Rivers State. This suggests that 
effective management of operations and supply chains can lead to improved Effectiveness 
outcomes for these companies. The study recommended paint manufacturing firms in Port 
Harcourt should continuously refine their flow charts to improve adaptability, paint 
manufacturing firms should prioritize strategic run charts that support enhanced resource 
utilization and paint manufacturing firms should embrace pareto charts initiatives to improve 
goal accomplishment. 
 
INTRODUCTION 
Six Sigma is a data-driven methodology aimed at improving processes by reducing variability 
and defects. It employs a variety of analytical tools to facilitate decision-making and enhance 
quality management. Among these tools, flow charts, run charts, and Pareto charts are 
essential for visualizing data and identifying areas for improvement. Flow charts provide a 
graphical representation of the steps involved in a process, enabling teams to understand the 
sequence of activities and identify potential bottlenecks (Breyfogle, 2010). Run charts display 
data points over time, allowing organizations to observe trends and variations in performance 
metrics (Montgomery, 2013). Meanwhile, Pareto charts utilize the Pareto principle often 
referred to as the 80/20 rule to prioritize issues based on their impact, thereby guiding teams 
toward addressing the most significant problems first (Juran & Godfrey, 1999). 
Effectiveness in organizational contexts is often assessed through various measures, including 
adaptability, resource utilization, and goal accomplishment. Adaptability refers to an 
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organization’s ability to respond to changes in its environment, which is crucial for maintaining 
competitiveness (Burns & Stalker, 1961). Organizations that exhibit high adaptability can pivot 
their strategies and operations in response to market demands or technological 
advancements. Resource utilization pertains to how efficiently an organization employs its 
available resources human, financial, and material to achieve its objectives (Drucker, 1954). 
Effective resource utilization not only enhances productivity but also ensures sustainability by 
minimizing waste. Goal accomplishment is the ultimate measure of effectiveness; it reflects 
whether an organization meets its predefined objectives and targets (Kaplan & Norton, 1996). 
Together, these measures provide a comprehensive framework for evaluating organizational 
effectiveness. 
The region’s paint industry faces challenges such as inconsistent product quality, production 
delays, and high operational costs. By adopting Six Sigma principles, these firms can 
systematically analyze their processes, identify inefficiencies, and implement targeted 
improvements. For instance, utilizing Six Sigma tools like DMAIC (Define, Measure, Analyze, 
Improve, Control) can help paint manufacturers streamline their operations while ensuring 
product consistency and customer satisfaction (Snee & Hoerl, 2003). Consequently, this study 
aims to explore how the integration of Six Sigma analytical tools can enhance effectiveness 
within paint manufacturing firms in Port Harcourt. 
 
Statement of the Problem 
The effectiveness of paint manufacturing firms in Rivers State is a multifaceted issue that can 
be assessed through various measures, including adaptability, resource utilization, and goal 
accomplishment. Adaptability refers to the ability of these firms to respond to changing market 
conditions, customer preferences, and technological advancements. In an industry 
characterized by rapid innovation and fluctuating demand, firms that fail to adapt may find 
themselves at a competitive disadvantage (Smith 45). For instance, the introduction of eco-
friendly paints has reshaped consumer expectations; thus, companies that are slow to 
embrace such changes may struggle to maintain market relevance. This highlights the critical 
need for paint manufacturers in Rivers State to develop robust strategies that enhance their 
adaptability. 
Resource utilization is another vital measure of effectiveness within paint manufacturing firms. 
Efficient use of resources—be it raw materials, labor, or capital—directly impacts production 
costs and profitability. Inefficient resource management can lead to wastage and increased 
operational costs, undermining a firm’s competitiveness (Johnson 112). In Rivers State, where 
economic conditions can be volatile due to factors such as fluctuating oil prices and regulatory 
changes, firms must optimize their resource allocation strategies. This includes investing in 
technology that enhances production efficiency and reduces waste while ensuring compliance 
with environmental regulations. 
Finally, goal accomplishment serves as a fundamental indicator of organizational effectiveness. 
It encompasses not only the achievement of financial targets but also broader objectives such 
as market share growth and customer satisfaction (Williams 78). For paint manufacturing firms 
in Rivers State, aligning operational activities with strategic goals is essential for long-term 
sustainability. However, many firms face challenges in measuring their performance against 
these goals due to inadequate metrics or lack of clarity regarding their strategic direction 
(Brown 56). Therefore, addressing these issues is crucial for enhancing overall effectiveness 
within the sector. 
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Conceptual Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Conceptual Framework of Six-sigma analytical tool and the Effectiveness of Paint 
manufacturing firms in Port Harcourt, Rivers State.  
Source: Adopted from Christopher, Martin (2016) & Hillier & Lieberman (2015) 
 
Aim and Objectives 
This study main aim is to determine how six-sigma analytical tool can enhance the 
Effectiveness of paint manufacturing firms in Port Harcourt, Rivers State. The specific 
objectives are to: 
1 To determine the relationship between flow charts and adaptability of paint 

manufacturing firms in Port Harcourt, Rivers State. 
2 To determine the relationship between run charts and resource utilization of paint 

manufacturing firms in Port Harcourt, Rivers State. 
3 To determine the relationship between pareto charts and goal accomplishment of paint 

manufacturing firms in Port Harcourt, Rivers State. 
 
Research Questions 
1 What is the relationship between flow charts and adaptability of paint manufacturing 

firms in Port Harcourt, Rivers State? 

Six-Sigma Analytical 
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Goal Accomplishment Pareto Charts  

Adaptability 



ISSN: 4688 - 7263 
Volume 8, Number 2, 2021 

Advanced Journal of Accounting, Management and Marketing Research 
 

120 
 

2 What is the relationship between run charts and resource utilization of paint 
manufacturing firms in Port Harcourt, Rivers State? 

3 What is the relationship between pareto charts and goal accomplishment of paint 
manufacturing firms in Port Harcourt, Rivers State? 

4  
Research Hypothesis 
H01  There is no significant relationship between flow charts and adaptability of paint 

manufacturing firms in Port Harcourt, Rivers State. 
H02  There is no significant relationship between run charts and resource utilization of paint 

manufacturing firms in Port Harcourt, Rivers State. 
H03  There is no significant relationship between pareto charts and goal accomplishment of 

paint manufacturing firms in Port Harcourt, Rivers State. 
 
REVIEW OF RELATED LITERATURE 
Conceptual Review 
Concept of Six-Sigma Analytical Tool 
Six Sigma is a data-driven methodology aimed at improving the quality of processes by 
identifying and removing the causes of defects and minimizing variability in manufacturing 
and business processes. The term “Six Sigma” itself refers to a statistical measure that 
indicates how much a process deviates from perfection, with six standard deviations (sigma) 
between the mean and the nearest specification limit. According to Pande, Neuman, and 
Cavanagh (2000), Six Sigma is not just a set of tools but also a philosophy that emphasizes 
customer satisfaction through continuous improvement. This approach integrates various 
quality management techniques, including statistical analysis, project management, and 
change management, to achieve significant improvements in performance metrics. As noted 
by Harry and Schroeder (2000), organizations adopting Six Sigma often utilize a structured 
framework known as DMAIC (Define, Measure, Analyze, Improve, Control) for problem-
solving. This systematic approach allows teams to focus on critical areas for improvement 
while leveraging data analytics to make informed decisions. Furthermore, Six Sigma fosters 
a culture of accountability and teamwork within organizations as employees at all levels are 
encouraged to participate in quality improvement initiatives. 
 
Dimensions of Six-Sigma Analytical Tool 
Flow Charts 
According to Anderson and Rungtusanatham (2017), flowcharts are instrumental in laying 
out each step of a process, which assists organizations in pinpointing areas prone to delays, 
errors, or variations. This visibility into operational workflow allows teams to address non-
value-adding steps, thereby streamlining operations and improving quality control. When 
applied in the context of Six Sigma, flowcharts are used primarily during the "Define" and 
"Analyze" phases, where they support in clarifying roles, responsibilities, and the sequence 
of tasks. By mapping out each phase of a project or production line, Six Sigma teams can 
quickly identify bottlenecks or areas where performance could be enhanced (Montgomery 
& Woodall, ). Furthermore, within the Define, Measure, Analyze, Improve, and Control 
(DMAIC) framework, flowcharts support detailed process comprehension, fostering 
collaboration among departments as they work toward a shared quality objective 
(Breyfogle, 2019). 
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Run Charts 
The run chart, a fundamental Six Sigma tool, is used to visualize process behavior over time 
and detect any patterns or trends that could signal areas for improvement. Unlike control 
charts, which include control limits to gauge process stability, run charts provide a more 
straightforward visual analysis that emphasizes data variation in a sequential order 
(Montgomery, 2019). Run charts are particularly useful in the early stages of Six Sigma 
projects as they enable analysts to observe data behavior over time, uncovering any shifts 
or non-random patterns within a process. According to George et al. (2005), the 
effectiveness of run charts lies in their simplicity and focus on data behavior trends, which 
are essential for identifying improvements. By distinguishing between normal and abnormal 
patterns, these charts reveal essential insights into operational efficiency, enabling 
practitioners to recognize whether variations result from random noise or systemic issues 
(Antony, 2014). 
 
Pareto Charts  
The Pareto chart is an analytical tool central to Six Sigma methodology, valued for its ability 
to distinguish the most significant factors contributing to a problem by ranking issues based 
on their frequency or impact. According to Kumar and Tiwari (2020), the Pareto principle, 
often referred to as the 80/20 rule, guides the chart's design by showing that roughly 80% 
of effects come from 20% of the causes. Six Sigma practitioners leverage Pareto charts to 
visually present and prioritize problems or defects, which allows teams to focus their 
resources on the critical few issues causing the majority of defects (Mitchell, 2021). This 
visualization is often arranged in descending order, enabling users to quickly identify where 
the majority of issues originate, which is essential for data-driven decision-making. Thus, 
the Pareto chart provides a structured approach to quality improvement, promoting 
efficiency and cost-effectiveness in organizations striving to meet high standards (Sen & 
Qazi, 2019). 
 
Concept of Effectiveness  
According to Cameron and Whetten (1983), organizational effectiveness can be understood 
through various dimensions, including goal attainment, resource utilization, and stakeholder 
satisfaction. They argue that effectiveness is not a one-size-fits-all measure; rather, it varies 
depending on the specific context and strategic objectives of the organization. This 
perspective emphasizes that organizations must align their internal processes with external 
demands to achieve optimal performance. Furthermore, Quinn (1988) posits that 
organizational effectiveness encompasses both quantitative measures, such as profit 
margins and productivity rates, as well as qualitative aspects like employee morale and 
customer satisfaction. 
In addition to these foundational definitions, several authors have explored the frameworks 
for assessing organizational effectiveness. For instance, Denison (1990) introduces a model 
that integrates cultural factors into the evaluation of effectiveness. He suggests that an 
organization’s culture significantly influences its ability to adapt and thrive in changing 
environments. This approach highlights the importance of internal dynamics—such as 
communication patterns, leadership styles, and employee engagement—as critical 
components of overall effectiveness. Similarly, Katz and Kahn (1978) emphasize the role of 
systems theory in understanding organizational effectiveness by viewing organizations as 
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open systems that interact with their environments. They argue that effective organizations 
are those that can balance internal stability with external adaptability. 
 
Measures of Effectiveness  
Adaptability 
Adaptability is a critical measure of effectiveness in organizational settings, emphasizing the 
ability to respond promptly and adequately to changes in the internal and external 
environment. This concept highlights the significance of continuous learning, flexibility, and 
resilience within an organization (Gibson et al., 2018). Adaptability allows firms to align their 
operations and strategies with evolving market demands, technological advancements, and 
regulatory requirements, thus enhancing overall effectiveness (Burns & Stalker, 2020). 
When organizations are adaptable, they are better equipped to implement innovative 
processes and adjust resource allocation to meet dynamic conditions. This attribute fosters 
an environment where proactive problem-solving and decision-making flourish, promoting 
sustained success and stability (Dess & Beard, ). Additionally, adaptability is essential for 
organizations that operate in highly competitive and volatile industries, as it enables them 
to maintain their competitive edge by swiftly responding to market fluctuations and 
customer preferences (Daft, 2021). 
 
Resource Utilization 
Resource utilization is widely regarded as a critical measure of organizational effectiveness, 
focusing on how efficiently an organization manages and applies its resources such as 
human, financial, and material assets to achieve its objectives. Effective resource utilization 
helps organizations reduce waste, increase productivity, and maximize their output without 
compromising quality (Azevedo & Silva, 2021). According to Mazzarol and Reboud (2020), 
the optimal use of resources not only influences short-term operational success but also 
impacts long-term competitiveness by enhancing the capacity for innovation and 
responsiveness to market changes. This process involves deploying resources in a manner 
that aligns with organizational goals, ensuring that inputs are effectively converted into 
desired outputs while maintaining cost efficiency and quality standards (Kaplan & Norton, 
2020). When organizations fail to utilize resources efficiently, they often experience 
inefficiencies, such as increased production costs and reduced profitability, which can 
ultimately hinder their ability to achieve strategic goals (Johnson & Scholes, 2020). 
 
Goal Accomplishment  
Goal accomplishment provides a tangible benchmark for evaluating organizational 
performance, reflecting how well resources are aligned with achieving the desired 
outcomes. Organizations that set clear, measurable goals can use these benchmarks to 
assess and adjust their strategies to ensure that their operations are in line with their overall 
mission and vision (Daft & Marcic, 2017). By focusing on specific outcomes, companies can 
ensure that both immediate and long-term objectives are met, supporting sustained growth 
and adaptability. This approach to effectiveness enables organizations to monitor progress, 
identify areas for improvement, and realign strategies as necessary, creating a cycle of 
continuous performance enhancement (Jones & George, 2019). For instance, goal-setting 
frameworks, such as SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) 
goals, are often utilized to drive effectiveness, allowing companies to align their objectives 
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with the realities of market demands and organizational capabilities (Locke & Latham, 
2019).  
 
Theoretical Review 
Organisational Change Theory 
Organizational change theory is credited to Kurt Lewin, who introduced a foundational three-
step model of change: unfreezing, changing, and refreezing (Lewin, 1951). His work 
emphasized the importance of preparing organizations for change, implementing changes 
systematically, and then stabilizing the new processes to ensure lasting improvement. This 
theory has become highly relevant in understanding the Six Sigma analytical tool, as Six 
Sigma's methodology aligns with Lewin's model by identifying areas for improvement 
(unfreezing), implementing data-driven strategies for quality control (changing), and 
integrating these improvements into organizational practices (refreezing). As argued by Oakley 
(2016), Six Sigma’s focus on minimizing defects and increasing operational efficiency 
resonates well with the change model, which supports sustaining productivity and 
effectiveness in dynamic business environments. Furthermore, recent studies by Laux et al. 
(2019) highlight that Six Sigma’s structured approach to change management not only aligns 
with but also enhances effectiveness by fostering a culture of continuous improvement and 
adaptability within organizations. 
 
Assumptions of Organisational Change Theory 
1. Continuous Improvement: Organizations must be adaptable, viewing change as an 

ongoing, essential process. 
2. Employee Involvement: Effective change requires engagement from employees at all 

levels. 
3. Data-Driven Decisions: Changes are based on objective, measurable data, aligning 

well with Six Sigma’s focus on data analytics. 
 
Implications of Organisational Change Theory 
1. Enhanced Quality and Efficiency: Six Sigma tools, integrated with change theory, 

drive better quality and operational efficiency. 
2. Sustained Performance Improvement: Implementing Six Sigma within a change 

framework supports continuous effectiveness in processes. 
3. Cultural Transformation: As Six Sigma promotes a quality-focused culture, the 

change theory helps embed this into organizational norms. 
 

Empirical Review 
Ojo and Olaniyan (2020) worked on the impact of six sigma on operational performance in 
Nigeria’s paint manufacturing sector. This study aims to evaluate the effectiveness of Six Sigma 
as an analytic tool in enhancing operational performance within paint manufacturing firms in 
Nigeria. The specific objectives include assessing the level of awareness and implementation 
of Six Sigma methodologies among these firms, analyzing the impact of Six Sigma on quality 
improvement and waste reduction, and identifying challenges faced during implementation. 
The research design employed was a descriptive survey method, targeting paint 
manufacturing firms across Nigeria. The population consisted of 150 employees from various 
managerial levels within these firms. A sample size of 100 respondents was determined using 
stratified random sampling to ensure representation across different organizational levels. 
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Data were collected through structured questionnaires distributed to participants via email and 
in-person visits. To ensure validity, the instrument was subjected to expert review and pilot 
testing with a separate group before full deployment. Reliability was assessed using Cronbach’s 
alpha, yielding a coefficient above 0.7, indicating acceptable reliability. The administration 
involved direct distribution and follow-up reminders to enhance response rates. Data analysis 
was conducted using descriptive statistics and inferential statistics such as regression analysis. 
The findings revealed that there is a significant positive correlation between the 
implementation of Six Sigma practices and operational performance metrics such as product 
quality, customer satisfaction, and cost efficiency in the sampled firms. Additionally, it was 
noted that while awareness levels were high, actual implementation varied significantly due to 
resource constraints and lack of training. The study concluded that Six Sigma is a valuable tool 
for improving operational performance in Nigeria’s paint manufacturing sector but highlighted 
that successful implementation requires overcoming several barriers including inadequate 
training and financial limitations. It is recommended that paint manufacturing firms invest in 
comprehensive training programs for their employees on Six Sigma methodologies to enhance 
understanding and application. Furthermore, management should allocate sufficient resources 
towards implementing these practices effectively. 
Adeyemi and Ogunleye (2021) carried out study on evaluating the effectiveness of six sigma 
methodologies in reducing defects in Nigerian paint manufacturing firms. This study aims to 
evaluate how effective Six Sigma methodologies are at reducing defects in products 
manufactured by Nigerian paint companies. Specific objectives include measuring defect rates 
before and after Six Sigma implementation, examining employee perceptions regarding quality 
control processes post-implementation, and identifying factors influencing successful adoption. 
A quasi-experimental research design was utilized for this study involving two groups: one 
that implemented Six Sigma practices (experimental group) and another that did not (control 
group). The population included all major paint manufacturers in Nigeria with a focus on those 
employing at least ten staff members; this resulted in a total population size of approximately 
80 firms. A sample size of 40 firms (20 experimental and 20 control) was selected through 
purposive sampling based on their willingness to participate. Data were sourced from company 
records regarding defect rates over a six-month period pre- and post-Six Sigma 
implementation as well as surveys administered to employees regarding their perceptions of 
quality control measures used within their organizations. Validity was ensured through expert 
reviews while reliability was confirmed via test-retest methods showing consistent results over 
time. Results indicated a marked reduction in defect rates by an average of 30% among firms 
that adopted Six Sigma methodologies compared to those that did not implement such 
practices. Employee surveys reflected improved perceptions towards quality management 
processes post-implementation. The study concluded that adopting Six Sigma methodologies 
significantly enhances product quality by reducing defects within Nigerian paint manufacturing 
firms. It is suggested that more paint manufacturers adopt Six Sigma frameworks while also 
considering continuous training for staff involved in quality assurance processes to sustain 
improvements over time. 
 
METHODOLOGY 
This study adopted a correlational research design. The population of the study consisted 
of 10 paint manufacturing firms operating in Rivers State as retrieved from Paint 
Manufacturers Association of Nigeria which include Eagle Paints Nigeria Limited, Premier 
Paints Plc, CAP Plc (Dulux Paints), Berger Paints Nigeria Plc, Morris Paints Nigeria Limited, 
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Grand Polycoats Limited, Hempel Nigeria Limited, Finecoat Paints, Portland Paints & 
Products Nigeria Plc and Intercontinental Paints Limited. The study adopted a census study, 
3 respondents were selected from each firm multiplied by 10 firms give us a total of 30 
respondents. 
Structured questionnaire instrument title “six-sigma analytical tool and Effectiveness” 
questionnaire was developed on five-point likert scale. Six-sigma analytical tool and 
Effectiveness questionnaire was independently subjected to content and construct validity 
by three Lecturers in the Department of Management, Faculty of Management Sciences, 
Ignatius Ajuru University of Education, Port Harcourt. The corrections and suggestions of 
the validators were affected on the finale copy of the instrument. The reliability of empirical 
measurement is indicated by the internal consistency. One of the most commonly used 
indicators of internal consistency is Cronbach’s alpha coefficient. Questionnaire item 
statements with Cronbach’s alpha reliability coefficient below the 0.70 threshold were 
eliminated. the test-re-test method was used. 20 copies of the questionnaire instrument 
were issue and some later same copies were issue through electronic media. the results 
were used in computation using Cronbach’s alpha test of reliability. 
 

Table 1: Reliability Statistics 
Cronbach's Alpha N of Items 

.800 6 
Source: Researcher Computation via SPSS Version 25 
The result of the Cronbach's Alpha reliability test indicates .800 which is above .70 which 
implies that the items are reliable. Pearson product moment correlation was used to test 
the hypotheses using SPSS (statistical package social sciences). 
 
Data Analysis  
H01  There is no significance relationship between flow charts and adaptability of paint 

manufacturing firms in Port Harcourt, Rivers State  
Table 2: Correlations on Flow Charts and Adaptability 

 Flow charts Adaptability 
Flow charts Pearson Correlation 1 .828** 

Sig. (2-tailed)  .000 
N 30 30 

Adaptability Pearson Correlation .828** 1 
Sig. (2-tailed) .000  
N 30 30 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 2: Correlations on flow charts and adaptability revealed there is a significance 
relationship between flow charts and adaptability of paint manufacturing firms in Port 
Harcourt, Rivers State where P. .828 = .000 leading to the acceptance of alternate hypothesis: 
There is a significance relationship between flow charts and adaptability of paint 
manufacturing firms in Port Harcourt, Rivers State. 
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H02  There is no significance relationship between run charts and resource utilization of paint 
manufacturing firms in Port Harcourt, Rivers State. 

Table 3: Correlations on Run Charts and Resource Utilization 

 Run charts 
Resource 
utilization 

Run charts Pearson Correlation 1 .929** 
Sig. (2-tailed)  .000 
N 30 30 

Resource utilization Pearson Correlation .929** 1 
Sig. (2-tailed) .000  
N 30 30 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 3: Correlations on run charts and resource utilization revealed there is a significance 
relationship between run charts and resource utilization of paint manufacturing firms in Port 
Harcourt, Rivers State where P. .929 = .000 leading to acceptance of alternate hypothesis: 
There is a significance relationship between run charts and resource utilization of paint 
manufacturing firms in Port Harcourt, Rivers State. 
H03  There is no significance relationship between pareto charts and goal accomplishment 

of paint manufacturing firms in Port Harcourt, Rivers State 
Table 4: Correlations on Pareto Charts and Goal Accomplishment 

 Pareto charts 

Goal 
accomplishmen

t 
Pareto charts Pearson Correlation 1 .908** 

Sig. (2-tailed)  .000 
N 30 30 

Goal accomplishment Pearson Correlation .908** 1 
Sig. (2-tailed) .000  
N 30 30 

**. Correlation is significant at the 0.01 level (2-tailed). 
Table 4: Correlations on pareto charts and goal accomplishment revealed that there is a 
significance relationship between pareto charts and goal accomplishment of paint 
manufacturing firms in Port Harcourt, Rivers State. 
 
Discussion of Findings 
Table 2: Correlations on flow charts and adaptability revealed there is a significance 
relationship between flow charts and adaptability of paint manufacturing firms in Port 
Harcourt, Rivers State where P. .828 = .000 leading to the acceptance of alternate hypothesis: 
There is a significance relationship between flow charts and adaptability of paint 
manufacturing firms in Port Harcourt, Rivers State. Table 3: Correlations on run charts and 
resource utilization revealed there is a significance relationship between run charts and 
resource utilization of paint manufacturing firms in Port Harcourt, Rivers State where P. .929 
= .000 leading to acceptance of alternate hypothesis: There is a significance relationship 
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between run charts and resource utilization of paint manufacturing firms in Port Harcourt, 
Rivers State. Table 4: Correlations on pareto charts and goal accomplishment revealed that 
there is a significance relationship between pareto charts and goal accomplishment of paint 
manufacturing firms in Port Harcourt, Rivers State. 
Similarly, Ojo and Olaniyan (2020) worked on the impact of six sigma on operational 
performance in Nigeria’s paint manufacturing sector. The findings revealed that there is a 
significant positive correlation between the implementation of Six Sigma practices and 
operational performance metrics such as product quality, customer satisfaction, and cost 
efficiency in the sampled firms. Additionally, it was noted that while awareness levels were 
high, actual implementation varied significantly due to resource constraints and lack of 
training. The study concluded that Six Sigma is a valuable tool for improving operational 
performance in Nigeria’s paint manufacturing sector but highlighted that successful 
implementation requires overcoming several barriers including inadequate training and 
financial limitations. It is recommended that paint manufacturing firms invest in 
comprehensive training programs for their employees on Six Sigma methodologies to enhance 
understanding and application. Furthermore, management should allocate sufficient resources 
towards implementing these practices effectively. 
Also, Adeyemi and Ogunleye (2021) carried out study on evaluating the effectiveness of six 
sigma methodologies in reducing defects in Nigerian paint manufacturing firms. Results 
indicated a marked reduction in defect rates by an average of 30% among firms that adopted 
Six Sigma methodologies compared to those that did not implement such practices. Employee 
surveys reflected improved perceptions towards quality management processes post-
implementation. The study concluded that adopting Six Sigma methodologies significantly 
enhances product quality by reducing defects within Nigerian paint manufacturing firms. It is 
suggested that more paint manufacturers adopt Six Sigma frameworks while also considering 
continuous training for staff involved in quality assurance processes to sustain improvements 
over time. 
 
CONCLUSION  
The study concluded that the implementation of Six Sigma analytical tools has a significant 
positive relationship with operational effectiveness in paint manufacturing firms located in Port 
Harcourt, Rivers State. This relationship underscores the importance of adopting structured 
methodologies aimed at process improvement and quality management, which are central to 
Six Sigma principles. By utilizing data-driven approaches to identify defects and inefficiencies, 
these firms can enhance their production processes, reduce waste, and ultimately improve 
product quality and customer satisfaction.  
 
RECOMMENDATIONS  
Based on the findings regarding the significance of various charting tools in paint 
manufacturing firms in Port Harcourt, Rivers State, the following recommendations can be 
made: 
1. Paint manufacturing firms should adopt flow charts as a standard practice in their 

operational processes.  
2. Paint manufacturing firms should regularly employ run charts to monitor resource 

utilization over time.  
3. Paint manufacturing firms should utilize pareto charts to prioritize goals and objectives 

based on their impact.  
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