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Abstract  

This study examined the critical success factors influencing the implementation of Lean 

Project Management (LPM) in Ghana’s upstream petroleum industry. The upstream petroleum 

sector is characterised by high capital investment, operational complexity, and significant project 

risks, making efficient project management approaches essential for improved performance. 

Despite the growing relevance of lean principles in enhancing project efficiency, empirical research 

on the factors driving successful Lean Project Management implementation in Ghana’s petroleum 

industry remains limited.  

The study adopted a quantitative research approach using a descriptive survey design. 

Primary data were collected using structured questionnaires administered to 112 professionals, 

including project managers, engineers, and technical staff, within selected upstream petroleum 

organisations in Ghana. The data were analysed using descriptive statistics, correlation analysis, 

and multiple regression analysis with SPSS software. The study examined five key critical success 

factors: top management commitment, organisational culture, employee involvement and training, 

communication systems, and continuous improvement practices.  

The findings revealed that all identified factors significantly influence the implementation 

of Lean Project Management. However, communication systems and top management commitment 

emerged as the strongest predictors of successful implementation. The results further indicated 

that continuous improvement practices and organisational culture play vital supporting roles, while 

employee training remains an area requiring further enhancement within the sector. 

The study concludes that the successful implementation of Lean Project Management in 

Ghana’s upstream petroleum industry depends on a combination of leadership, organisational, 

and operational factors. It recommends that petroleum organisations strengthen leadership 

commitment, improve communication systems, invest in employee training, and institutionalise 

continuous improvement practices to enhance project performance and operational efficiency. The 

study contributes to existing knowledge by providing empirical evidence on the implementation of 

Lean Project Management in the context of a developing country petroleum sector, where research 

is limited. 
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1.0 INTRODUCTION 

The upstream petroleum industry plays a strategic role in the economic development of 

many resource-rich countries by contributing to government revenue, attracting foreign direct 

investment, creating employment, and enhancing energy security. In Ghana, the discovery of 

commercial quantities of oil in the Jubilee Field in 2007 marked a significant turning point in 

the country’s economic and industrial development. Since the commencement of oil production 

in 2010, Ghana’s upstream petroleum sector has attracted substantial investments from 

multinational oil companies and service providers, thereby increasing the complexity and scale 

of petroleum projects within the country (Gary, 2009). The industry is characterised by capital-

intensive operations, strict safety requirements, technological uncertainties, environmental 

risks, and highly competitive global market conditions. Consequently, effective project 

management practices have become essential for ensuring operational efficiency, cost reduction, 

timely project delivery, and sustainable performance in upstream petroleum operations. 

In recent years, organisations across industries have increasingly adopted Lean Project 

Management (LPM) principles to improve productivity, eliminate waste, optimise processes, and 

enhance the delivery of project value. Lean Project Management originates from the broader 

philosophy of Lean Manufacturing, developed by the Toyota Motor Corporation through the 

Toyota Production System (TPS), which emphasises continuous improvement, customer value 

creation, and waste minimisation (Womack & Jones, 2003). Lean principles have evolved beyond 

manufacturing and are now widely applied in construction, healthcare, information technology, 

and energy industries, including petroleum operations. Lean Project Management integrates lean 

thinking with traditional project management techniques to improve project performance 

through collaboration, efficiency, flexibility, and continuous process improvement (Ballard & 

Howell, 2003). 

The upstream petroleum industry presents unique operational and managerial 

challenges, making Lean Project Management particularly relevant. Exploration, drilling, field 

development, and production projects are often associated with high uncertainty, schedule 

overruns, budget escalation, resource inefficiencies, and operational waste. According to the 

Project Management Institute, ineffective project management practices contribute significantly 

to project failure across many industries, especially in large-scale engineering projects (PMI, 

2021). In the petroleum sector, delays and inefficiencies can result in substantial financial losses 

due to high operational costs for drilling rigs, equipment mobilisation, logistics, and production 

downtime. As a result, firms are increasingly exploring lean methodologies as a strategic 

approach to improve project execution and operational performance. 

Despite the growing global adoption of Lean Project Management, implementation within 

Ghana’s upstream petroleum industry remains relatively underexplored. While several 

multinational petroleum companies operating in Ghana may employ elements of lean practices, 

the extent of implementation varies across organisations, cultures, technologies, and 

institutions. Research has shown that the successful implementation of lean systems depends 

on several critical success factors, including top management commitment, employee 

involvement, organisational culture, effective communication, training and education, leadership 

support, and continuous improvement mechanisms (Achanga et al., 2006). However, these 

factors may vary across industries and national contexts due to differences in organisational 

structures, regulatory environments, workforce competencies, and economic conditions. 

In Ghana, the upstream petroleum industry operates within a developing economy 

characterised by infrastructural limitations, evolving regulatory frameworks, skills gaps, and 

fluctuating global oil prices. These contextual realities may significantly influence the 

implementation of Lean Project Management practices. Furthermore, the industry involves 

collaboration between international oil companies, local firms, regulatory agencies, and 

contractors, thereby increasing the complexity of project coordination and process integration. 

Although lean methodologies have demonstrated considerable success in improving project 

efficiency in developed economies, limited empirical studies have examined the critical success 
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factors influencing Lean Project Management implementation in Ghana’s upstream petroleum 

sector. 

The lack of sufficient localised studies creates a knowledge gap regarding the 

organisational and operational conditions necessary for successful lean implementation in the 

Ghanaian petroleum industry. Most existing studies on lean management focus primarily on 

manufacturing and construction sectors in developed countries, with limited attention given to 

upstream oil and gas operations in sub-Saharan Africa. Therefore, there is a need for empirical 

research to identify and evaluate the critical factors influencing the successful implementation 

of Lean Project Management in Ghana’s upstream petroleum industry. Understanding these 

factors is important for improving project performance, minimising waste, enhancing operational 

efficiency, and achieving sustainable competitive advantage within the sector. 

This study, therefore, seeks to examine the critical success factors for implementing Lean 

Project Management in Ghana’s upstream petroleum industry. The research aims to provide 

insights into the organisational, managerial, technological, and human resource factors that 

facilitate successful lean adoption in upstream petroleum projects. The findings of the study are 

expected to contribute to academic literature on lean project management and provide practical 

recommendations for petroleum companies, policymakers, project managers, and industry 

stakeholders seeking to improve project delivery and operational excellence in Ghana’s petroleum 

sector. 

 

1.1 Background of the Study 

Project management has become an essential managerial practice in industries 

characterised by high capital investment, technological complexity, and operational uncertainty. 

Among such industries, the upstream petroleum sector remains one of the most project-intensive 

sectors globally due to the nature of exploration, drilling, field development, and production 

operations. Upstream petroleum projects often involve significant financial commitments, 

multidisciplinary teams, advanced technologies, strict environmental regulations, and high-risk 

operational environments. Consequently, organisations operating within the industry 

continuously seek management approaches that improve project efficiency, reduce waste, control 

costs, and enhance value delivery. 

Globally, the petroleum industry has faced increasing pressure from fluctuating crude oil 

prices, rising operating costs, environmental concerns, and growing stakeholder expectations for 

efficiency and sustainability. These pressures have compelled petroleum companies to adopt 

innovative management approaches to improve operational performance and competitiveness. 

One of the management philosophies increasingly adopted across industries is Lean 

Management, which focuses on maximising customer value while minimising waste (Womack & 

Jones, 2003). Lean thinking emerged from the Toyota Production System developed by Toyota 

Motor Corporation and was initially associated with manufacturing efficiency and continuous 

improvement practices. Over time, lean principles evolved into broader applications across 

organisations and project management, leading to the development of Lean Project Management 

(LPM). 

Lean Project Management combines traditional project management methodologies with 

lean principles such as continuous improvement, value creation, process optimisation, 

collaboration, and waste elimination (Ballard & Howell, 2003). The approach seeks to improve 

project delivery by reducing inefficiencies, minimising delays, enhancing workflow coordination, 

and promoting effective resource utilisation. In project-oriented industries such as oil and gas, 

lean methodologies have become increasingly relevant due to the industry's exposure to schedule 

overruns, cost escalations, operational waste, and project uncertainties. According to the Project 

Management Institute, ineffective project management practices remain a major contributor to 

project failure, resulting in substantial financial and operational losses across industries (PMI, 

2021). 
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The upstream petroleum industry, in particular, requires efficient project management 

systems because project failures or delays can have significant economic consequences. 

Exploration and drilling projects involve expensive equipment, specialised technical expertise, 

complex logistics, and strict health, safety, and environmental standards. Any inefficiency in 

project execution may lead to production losses, increased operational costs, environmental 

hazards, and reputational damage. Lean Project Management, therefore, provides a strategic 

framework through which upstream petroleum companies can improve operational efficiency, 

reduce non-value-adding activities, and enhance project outcomes. 

In Ghana, the upstream petroleum industry gained significant national attention 

following the discovery of commercial oil reserves in the Jubilee Field in 2007. The 

commencement of oil production in 2010 transformed Ghana into an oil-producing nation, 

creating new opportunities for economic growth, industrial development, employment 

generation, and foreign investment. Major international oil companies and indigenous firms have 

since participated in upstream petroleum activities within the country. Institutions such as the 

Ghana National Petroleum Corporation (GNPC), the Petroleum Commission of Ghana, and 

international operators play critical roles in regulating and managing upstream petroleum 

operations in Ghana. 

Despite the industry's growth, Ghana’s upstream petroleum sector continues to face 

several operational and project management challenges. These include project delays, high 

operational costs, logistical inefficiencies, supply chain constraints, inadequate local technical 

capacity, regulatory compliance issues, and environmental concerns. Furthermore, the dynamic 

and uncertain nature of petroleum operations requires organisations to adopt management 

systems that promote flexibility, efficiency, innovation, and continuous improvement. Lean 

Project Management has therefore emerged as a potentially valuable approach for improving 

project performance within Ghana’s upstream petroleum industry. 

However, the successful implementation of Lean Project Management depends on the 

presence of certain organisational and operational conditions commonly referred to as critical 

success factors. Several studies have identified factors such as leadership commitment, 

organisational culture, employee involvement, effective communication, training and education, 

stakeholder collaboration, and continuous improvement systems as important determinants of 

successful lean implementation (Achanga et al., 2006). Other researchers have emphasised the 

importance of management support, organisational readiness, knowledge sharing, and 

technological integration in achieving successful lean transformation (Bhasin & Sharma, 2006). 

Although lean methodologies have been widely studied in manufacturing, construction, 

healthcare, and other industrial sectors, empirical attention to their implementation in the 

upstream petroleum industry, particularly in developing economies such as Ghana, remains 

limited. Existing studies on Lean Project Management have largely focused on developed 

countries where organisational systems, technological infrastructure, and institutional 

environments differ significantly from those in Ghana. Consequently, there is limited 

understanding of the specific factors that influence the successful implementation of Lean 

Project Management in Ghana’s petroleum sector. 

The Ghanaian upstream petroleum industry operates within a unique socio-economic 

and institutional environment characterised by evolving regulatory frameworks, local content 

requirements, infrastructure challenges, skills shortages, and dependence on multinational 

collaboration. These contextual factors may significantly influence the implementation and 

effectiveness of lean project management practices. Therefore, identifying the critical success 

factors for Ghana’s upstream petroleum industry is essential to improving project performance, 

reducing waste, enhancing operational efficiency, and promoting sustainable industry growth. 

This study is therefore motivated by the need to examine the critical success factors 

influencing the implementation of Lean Project Management in Ghana’s upstream petroleum 

industry. The study seeks to contribute to the growing body of knowledge on lean management 

and project management within the oil and gas sector while providing practical insights for 
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project managers, policymakers, petroleum companies, and industry stakeholders interested in 

improving project delivery and operational excellence in Ghana’s upstream petroleum operations. 

 

1.2 Rationale of the Study 

The increasing complexity of projects within the global upstream petroleum industry has 

intensified the need for efficient and sustainable project management approaches. High capital 

investment, operational uncertainties, technological complexity, safety risks, and strict 

environmental regulations typically characterise upstream petroleum projects. These conditions 

require organisations to adopt project management systems that minimise inefficiencies, improve 

resource utilisation, reduce operational waste, and enhance project performance. Lean Project 

Management (LPM) has emerged as a strategic approach for organisations to improve efficiency, 

maximise value creation, and promote continuous improvement in project delivery (Ballard & 

Howell, 2003). 

The rationale for this study is grounded in the growing recognition that traditional project 

management approaches alone may no longer be sufficient to address the operational and 

managerial challenges confronting the upstream petroleum industry. Many petroleum projects 

continue to experience schedule overruns, budget escalation, poor workflow coordination, 

resource wastage, and communication inefficiencies despite advances in project management 

practices. According to the Project Management Institute, ineffective project management 

remains a major cause of project failure and financial losses across project-based industries 

(PMI, 2021). In the petroleum industry, such inefficiencies can significantly affect profitability, 

production targets, operational sustainability, and stakeholder confidence. 

Lean Project Management offers a framework for improving project execution by 

integrating lean principles such as waste elimination, continuous improvement, teamwork, 

customer value creation, and process optimisation into project management processes (Womack 

& Jones, 2003). The adoption of lean methodologies has produced positive outcomes across 

industries such as manufacturing, construction, healthcare, and information technology, 

including improved productivity, reduced operational costs, and enhanced project performance. 

However, the successful implementation of lean systems is highly dependent on certain 

organisational, managerial, technological, and cultural factors commonly referred to as critical 

success factors (Achanga et al., 2006). 

In Ghana, the upstream petroleum industry has become increasingly important to 

national economic development since the discovery of commercial oil reserves in the Jubilee Field 

in 2007. The industry contributes significantly to government revenue generation, employment 

creation, foreign direct investment, and industrial development. Organisations operating within 

Ghana’s petroleum sector are therefore under continuous pressure to improve operational 

efficiency, maintain international competitiveness, and ensure sustainable project delivery. 

Despite these expectations, the sector continues to face several operational challenges, including 

project delays, cost overruns, supply chain inefficiencies, limited local technical expertise, and 

evolving regulatory demands. 

The rationale for this study also stems from the limited empirical research on the 

implementation of Lean Project Management in Ghana’s upstream petroleum industry. Existing 

literature on lean management predominantly focuses on the manufacturing and construction 

sectors in developed countries, while studies on upstream petroleum operations in developing 

economies remain scarce. Consequently, there is insufficient localised knowledge of the factors 

necessary for the successful implementation of Lean Project Management in Ghana’s petroleum 

sector. The unique institutional, economic, cultural, and operational environment of Ghana may 

influence lean implementation differently from that in developed economies, where most lean 

studies have been conducted. 

Furthermore, Ghana’s upstream petroleum industry involves collaboration between 

multinational oil companies, indigenous firms, contractors, regulatory institutions, and service 

providers. This multi-stakeholder environment creates additional complexities in project 
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coordination and management that may affect the success of lean implementation. Factors such 

as organisational culture, leadership commitment, employee involvement, communication 

systems, training and capacity development, and technological readiness may significantly 

influence the effectiveness of Lean Project Management practices in the sector (Bhasin & Sharma, 

2006). However, these factors have not been adequately investigated within the Ghanaian 

upstream petroleum context. 

This study is therefore necessary because it seeks to bridge the existing knowledge gap 

by identifying and examining the critical success factors influencing the implementation of Lean 

Project Management in Ghana’s upstream petroleum industry. The findings of the study are 

expected to provide practical insights that can assist petroleum companies, project managers, 

policymakers, and industry regulators in designing effective lean implementation strategies. The 

study will also contribute to the academic literature by expanding the empirical understanding 

of lean project management practices in the oil and gas industry, particularly in developing 

economies. 

Additionally, the study is important because successful Lean Project Management 

implementation can improve project efficiency, reduce operational waste, minimise project 

delays, enhance resource optimisation, and strengthen organisational competitiveness in 

Ghana’s petroleum industry. As the industry continues to evolve in response to global energy 

market dynamics, environmental concerns, and technological advancements, understanding the 

conditions necessary for successful lean implementation becomes increasingly relevant to the 

sustainable development of Ghana's petroleum sector. 

 

2.0 LITERATURE REVIEW 

2.1 Concept of Lean Project Management 

Lean Project Management (LPM) is a management philosophy that integrates lean 

principles with conventional project management practices to improve project efficiency, 

eliminate waste, maximise customer value, and promote continuous improvement. The concept 

of lean originated from the Toyota Production System developed by Toyota Motor Corporation 

after the Second World War. The philosophy focused on minimising non-value-adding activities 

while improving productivity, quality, and operational efficiency (Womack & Jones, 2003). Over 

time, lean principles evolved beyond manufacturing and became applicable to project-oriented 

industries such as construction, healthcare, information technology, and oil and gas operations. 

According to Ballard and Howell (2003), Lean Project Management combines lean 

production principles with project management techniques to improve workflow reliability, 

reduce variability, and enhance collaboration among project stakeholders. Lean Project 

Management emphasises customer value, waste reduction, continuous improvement, teamwork, 

and process optimisation throughout the project lifecycle. Unlike traditional project management 

approaches that primarily focus on scope, cost, and schedule control, Lean Project Management 

seeks to optimise the entire project delivery system by improving efficiency and eliminating 

activities that add no value. 

Researchers have identified several core principles underlying Lean Project Management. 

These include value identification, value stream mapping, flow optimisation, pull-based systems, 

and continuous improvement (Womack & Jones, 2003). Lean thinking encourages organisations 

to continuously evaluate project activities to identify inefficiencies, delays, rework, excess 

inventory, waiting time, and unnecessary processes that increase operational costs without 

contributing to project objectives. In project environments, lean methodologies also promote 

collaboration, transparency, stakeholder involvement, and knowledge sharing. 

Within the upstream petroleum industry, Lean Project Management is increasingly 

recognised as a strategic tool for improving operational efficiency and project performance. 

Petroleum projects often involve high uncertainty, technical complexity, and significant capital 

investment, making lean approaches valuable for minimising waste and improving project 

execution. Studies have shown that lean practices can reduce project delays, improve safety 
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performance, optimise resource utilisation, and enhance decision-making in complex industrial 

projects (Bhasin & Sharma, 2006). 

 

2.2 Theoretical Review 

2.2.1 Lean Theory 

Lean Theory serves as the primary theoretical foundation for Lean Project Management. 

Lean Theory emphasises eliminating waste, continuous improvement, and creating customer 

value within organisational processes. The theory was popularised by Womack and Jones (2003), 

who identified five major lean principles: specifying value, identifying the value stream, ensuring 

continuous flow, implementing pull systems, and pursuing perfection through continuous 

improvement. 

Lean Theory suggests that organisations can improve efficiency and productivity by 

systematically identifying and eliminating non-value-adding activities. In project management, 

waste may include delays, excessive documentation, rework, poor communication, inefficient 

workflows, underutilised skills, and unnecessary resource consumption. The theory further 

argues that successful lean implementation requires organisational commitment, employee 

involvement, leadership support, and a culture of continuous improvement. 

The relevance of Lean Theory to this study lies in its emphasis on operational efficiency 

and process optimisation within project environments. Since upstream petroleum projects entail 

high operational costs and project complexities, Lean Theory offers a suitable framework for 

understanding how lean practices can improve project performance in Ghana’s petroleum 

industry. 

 

2.2.2 Contingency Theory 

Contingency Theory also provides theoretical support for this study. The theory argues 

that there is no single best management approach applicable to all organisations or 

environments. Instead, management practices and organisational strategies should be adapted 

to suit specific environmental, organisational, and operational conditions (Donaldson, 2001). In 

the context of Lean Project Management, Contingency Theory suggests that the success of lean 

implementation depends on organisational culture, leadership style, technological capability, 

employee competence, regulatory conditions, and external environmental factors.  

This theory is particularly relevant to Ghana’s upstream petroleum industry because the 

industry operates within a unique institutional and socio-economic environment characterised 

by evolving regulations, infrastructure constraints, local content policies, and multinational 

collaborations. Therefore, critical success factors for Lean Project Management implementation 

in Ghana may differ from those identified in developed economies. 

 

2.3 Empirical Review 

Several empirical studies have examined the implementation of lean management and its 

associated success factors across different industries. Achanga et al. (2006) identified leadership 

commitment, organisational culture, employee involvement, training, financial capability, and 

effective communication as major critical success factors influencing lean implementation within 

small and medium enterprises. The study concluded that organisational readiness and 

management support are essential for successful lean transformation. Similarly, Bhasin and 

Sharma (2006) argued that lean implementation extends beyond the adoption of operational tools 

and techniques. According to the authors, successful lean implementation requires changes in 

organisational culture, employee attitudes, management philosophy, and operational behaviour. 

Organisations that fail to integrate lean thinking into their corporate culture often experience 

implementation difficulties and resistance to change. 

In the construction industry, Ballard and Howell (2003) emphasised the importance of 

collaboration, workflow reliability, stakeholder coordination, and continuous improvement in 
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implementing Lean Project Management. The authors developed the Last Planner System as a 

lean-based project planning approach to improve project delivery performance and reduce 

uncertainty in construction projects. Within the oil and gas industry, studies on lean 

implementation remain relatively limited. However, existing research suggests that lean 

methodologies can significantly improve operational efficiency and reduce project waste in 

petroleum operations. Melton (2005) found that lean principles contribute to improved 

productivity, reduced operational costs, and enhanced customer satisfaction in process-intensive 

industries. Similarly, petroleum organisations adopting lean approaches have reported 

improvements in maintenance efficiency, drilling performance, and supply chain coordination. 

Research has also identified several barriers to successful lean implementation. These 

include resistance to change, inadequate management commitment, insufficient training, poor 

communication systems, lack of employee participation, limited financial resources, and weak 

organisational culture (Achanga et al., 2006). In developing economies, additional challenges 

such as inadequate infrastructure, technological limitations, skills shortages, and regulatory 

uncertainties may further complicate lean implementation efforts. 

In Ghana, empirical studies on the implementation of Lean Project Management within 

the upstream petroleum industry remain scarce. Existing studies in Ghana largely focus on lean 

practices within the manufacturing and construction sectors. Consequently, there is limited 

understanding of the critical factors necessary for successful lean implementation within 

Ghana’s petroleum sector. Given the strategic importance of the upstream petroleum industry 

to Ghana’s economic development, there is a need for localised research examining how 

organisational, managerial, and operational factors influence the implementation of Lean Project 

Management. 

 

2.4 Critical Success Factors for Lean Project Management Implementation 

Critical success factors are the organisational and operational conditions necessary for 

the successful implementation of management systems and organisational strategies. Several 

critical success factors have been identified in lean implementation literature. 

 

2.4.1 Top Management Commitment 

Top management commitment is consistently identified as one of the most important 

factors influencing successful lean implementation. Management commitment ensures the 

availability of resources, strategic direction, organisational support, and employee motivation, 

all of which are necessary for lean transformation (Achanga et al., 2006). Senior leadership plays 

a critical role in promoting lean culture, setting organisational priorities, and encouraging 

continuous improvement practices. 

 

2.4.1 Organisational Culture 

Organisational culture significantly influences employees’ acceptance and adoption of 

lean principles. Lean implementation requires a culture that supports teamwork, innovation, 

knowledge sharing, continuous learning, and process improvement. Organisations with rigid 

bureaucratic structures and resistance to change often struggle to implement lean methodologies 

successfully (Bhasin & Sharma, 2006). 

 

2.4.2 Employee Involvement and Training 

Employee involvement and training are essential for successful Lean Project Management 

implementation. Lean systems depend heavily on employee participation, problem-solving skills, 

teamwork, and continuous improvement initiatives. Adequate training helps employees 

understand lean principles, operational processes, and organisational expectations. Studies 
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indicate that organisations that invest in employee capacity development are more likely to 

achieve successful lean implementation outcomes. 

 

2.4.3 Communication and Collaboration 

Effective communication and stakeholder collaboration contribute significantly to 

successful lean implementation. Lean Project Management requires coordination among 

multidisciplinary teams, contractors, suppliers, regulators, and project stakeholders. Poor 

communication can lead to delays, misunderstandings, workflow disruptions, and project 

inefficiencies. In the upstream petroleum industry, where projects involve multiple stakeholders 

and complex operations, communication becomes particularly important. 

 

2.4.4 Continuous Improvement 

Continuous improvement, commonly known as Kaizen, is a core principle of lean 

management. Organisations implementing Lean Project Management are expected to establish 

systems for performance monitoring, process evaluation, feedback collection, and operational 

improvement. Continuous improvement helps organisations identify inefficiencies and 

implement corrective actions to improve project performance over time. 

 

2.4.5 Literature Gap 

Although existing literature provides substantial insights into lean management 

principles and implementation factors, several gaps remain. First, most studies on lean 

implementation focus on the manufacturing and construction industries, with limited attention 

to the upstream petroleum sector. Second, many lean studies have been conducted in developed 

economies where organisational structures, technological infrastructure, and institutional 

environments differ significantly from those in developing countries such as Ghana. 

Furthermore, empirical studies specifically examining the implementation of Lean Project 

Management in Ghana’s upstream petroleum industry remain limited. The unique operational, 

regulatory, economic, and cultural conditions within Ghana’s petroleum sector may influence 

lean implementation differently from those in other contexts. Therefore, there is insufficient 

localised knowledge of the critical success factors required for successful Lean Project 

Management implementation in Ghana’s upstream petroleum industry. 

This study, therefore, seeks to address this gap by examining the critical success factors 

influencing the implementation of Lean Project Management in Ghana’s upstream petroleum 

sector. The study aims to contribute to both academic literature and industry practice by 

providing empirical evidence on lean implementation in the Ghanaian petroleum context. 

 

3.0 RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the research methodology adopted for the study of the critical 

success factors for implementing Lean Project Management in Ghana’s upstream petroleum 

industry. The methodology outlines the research design, study population, sampling techniques, 

data sources, data collection instruments, methods of data analysis, validity and reliability 

measures, and ethical considerations that guide the study. The purpose of the methodology is to 

ensure that the research process is systematic, objective, reliable, and capable of generating valid 

findings relevant to the study objectives. 

 

3.2 Research Design 

The study adopts a descriptive research design using a quantitative research approach. 

A descriptive research design is appropriate because the study seeks to identify, examine, and 

analyse the critical success factors influencing the implementation of Lean Project Management 
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within Ghana’s upstream petroleum industry. According to Saunders, Lewis, and Thornhill 

(2019), descriptive research design enables researchers to systematically describe 

characteristics, behaviours, and relationships within a particular population or phenomenon.  

The quantitative approach is suitable for this study because it facilitates the collection of 

numerical data from respondents and allows statistical analysis of the identified critical success 

factors. Quantitative research also enhances objectivity and supports the generalisation of 

findings within the target population (Creswell & Creswell, 2018). The use of structured 

questionnaires enables the researcher to obtain measurable responses regarding organisational, 

managerial, technological, and operational factors affecting the implementation of Lean Project 

Management. 

 

3.3 Study Area 

The study focuses on Ghana’s upstream petroleum industry. Ghana’s upstream 

petroleum sector comprises exploration, drilling, field development, and production activities 

undertaken by international oil companies, indigenous firms, petroleum service providers, and 

regulatory institutions. Major upstream petroleum operations in Ghana are concentrated within 

the offshore basins, particularly the Jubilee, TEN, and Sankofa oil fields.  

The industry involves key stakeholders, including the Ghana National Petroleum 

Corporation, the Petroleum Commission of Ghana, multinational oil companies, engineering 

contractors, drilling service providers, and project management professionals. The sector was 

selected because of its strategic importance to Ghana’s economic development and its increasing 

reliance on efficient project management systems to improve operational performance. 

 

3.4 Target Population 

The target population for the study comprises project managers, engineers, lean 

management practitioners, operations managers, supervisors, and technical professionals 

working in Ghana’s upstream petroleum industry. The population also includes personnel 

involved in project planning, execution, monitoring, and operational management within 

petroleum companies and related service organisations. The selection of these respondents is 

based on their knowledge, experience, and involvement in project management and operational 

processes within the upstream petroleum sector. Their professional experience makes them 

suitable sources of information regarding Lean Project Management implementation and its 

associated success factors. 

 

3.5 Sample Size and Sampling Technique 

The study employs purposive sampling and simple random sampling techniques. 

Purposive sampling is used to select petroleum organisations and respondents with relevant 

knowledge and experience in project management and lean implementation practices. According 

to Creswell and Creswell (2018), purposive sampling enables researchers to select participants 

with specific expertise relevant to the research topic. 

Simple random sampling is subsequently used to ensure fairness and reduce selection 

bias among eligible respondents within the selected organisations. The study is expected to use 

a sample of 100-150 respondents drawn from various upstream petroleum companies and 

related institutions operating in Ghana. The sample size is considered appropriate for 

quantitative analysis and for generating statistically meaningful findings regarding the critical 

success factors influencing Lean Project Management implementation. 

 

3.6 Sources of Data 

The study utilises both primary and secondary data sources. 
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3.6 Primary Data 

Primary data refers to original information collected directly from respondents for the 

study. Primary data for this research will be obtained through the administration of structured 

questionnaires to project managers, engineers, supervisors, and other professionals within the 

upstream petroleum industry. 

3.6.2 Secondary Data 

Secondary data will be obtained from academic journals, textbooks, conference papers, 

industry reports, government publications, and online databases relating to Lean Project 

Management, project management practices, and the upstream petroleum industry. Relevant 

information will also be obtained from publications by the Project Management Institute and 

Ghanaian petroleum regulatory institutions. Secondary data provides theoretical and empirical 

support for the study while enhancing understanding of the existing literature on lean 

management and on the implementation of project management. 

 

3.7 Data Collection Instrument 

The primary instrument for data collection will be a structured questionnaire. The 

questionnaire will consist mainly of closed-ended questions designed using a five-point Likert 

scale ranging from “Strongly Disagree” to “Strongly Agree.” The Likert scale is appropriate 

because it allows respondents to express their opinions and perceptions regarding the identified 

critical success factors. The questionnaire will be divided into sections covering demographic 

information, organisational factors, management support, employee involvement, 

communication systems, training and development, organisational culture, technological 

readiness, and continuous improvement practices. The instrument will be designed to align with 

the study objectives and research questions. Questionnaires are appropriate for this study 

because they facilitate the collection of standardised responses from a relatively large number of 

respondents within a limited time and at a relatively low cost (Saunders et al., 2019). 

 

3.8 Validity and Reliability of Research Instrument 

 

3.8.1 Validity 

  Validity refers to the extent to which a research instrument accurately measures what it 

is intended to measure. To ensure content validity, the questionnaire will be reviewed by 

academic supervisors, project management experts, and petroleum industry professionals. Their 

feedback will help ensure that the questionnaire adequately captures the critical success factors 

relevant to Lean Project Management implementation. Additionally, the questionnaire items will 

be developed based on existing literature and previously validated studies on lean management 

and project management implementation. 

 

3.8.2 Reliability 

Reliability refers to the consistency and stability of the research instrument in measuring 

the intended variables. A pilot study will be conducted with a small group of respondents within 

the petroleum industry before the main data collection. The pilot test will help identify 

ambiguities, inconsistencies, or unclear questions within the questionnaire. The reliability of the 

instrument will be assessed using Cronbach’s Alpha coefficient. According to Hair et al. (2019), 

a Cronbach’s Alpha value of 0.70 or higher is generally considered acceptable for measuring 

internal consistency in quantitative research. 
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3.9 Data Collection Procedure 

The researcher will obtain introductory letters from the relevant academic institution 

before contacting selected petroleum organisations and respondents. Permission will be sought 

from organisational management before administering the questionnaires. Questionnaires will 

be distributed physically and electronically, depending on respondent accessibility and 

organisational preferences. Respondents will be given adequate time to complete the 

questionnaires, after which the completed instruments will be collected for analysis. 

The researcher will ensure effective communication with respondents throughout the data 

collection process to improve response rates and clarify any issues arising from the 

questionnaire. 

 

3.10 Data Analysis Techniques 

Data collected from the questionnaires will be coded, organised, and analysed using the 

Statistical Package for the Social Sciences (SPSS). Descriptive and inferential statistical 

techniques will be used in analysing the data. 

 

3.10.1 Descriptive Statistics 

Descriptive statistical tools, such as frequencies, percentages, means, and standard 

deviations, will be used to summarise respondent characteristics and identify the key critical 

success factors influencing the implementation of Lean Project Management. 

 

3.10.2 Inferential Statistics 

Inferential statistical techniques, such as correlation and regression analyses, may be 

used to examine relationships among the identified variables and determine the extent to which 

specific factors influence the implementation of Lean Project Management in Ghana’s upstream 

petroleum industry. The analysed data will be presented using tables, charts, and descriptive 

explanations to facilitate interpretation and understanding of the research findings. 

 

3.11 Ethical Considerations 

Ethical considerations are important in ensuring that responsible and credible research 

is conducted. The researcher will ensure respondents' voluntary participation throughout the 

study. Respondents will be informed about the purpose of the study and their right to withdraw 

at any stage without penalty. Confidentiality and anonymity of respondents will also be 

maintained. Information obtained from respondents will be used strictly for academic purposes 

and will not be disclosed to unauthorised individuals or organisations. The researcher will 

further ensure honesty, objectivity, and integrity throughout the research process by accurately 

reporting findings and properly acknowledging all sources of information used in the study. 

 

4.0 DATA ANALYSIS AND PRESENTATION OF FINDINGS 

4.1 Introduction 

This chapter presents the analysis and interpretation of data collected for the study on 

the critical success factors for implementing Lean Project Management in Ghana’s upstream 

petroleum industry. The analysis is based on responses obtained from project managers, 

engineers, supervisors, and other professionals within upstream petroleum organisations. Data 

were analysed using descriptive and inferential statistical techniques with the aid of the 

Statistical Package for Social Sciences (SPSS), in line with the quantitative data analysis 

procedures recommended by Saunders, Lewis, and Thornhill (2019). The findings are presented 

in tables, percentages, mean scores, and standard deviations to provide a clear understanding 
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of respondents’ views on the implementation of Lean Project Management and its critical success 

factors. 

 

 

4.2 Response Rate 

A total of 130 questionnaires were distributed to respondents across selected upstream 

petroleum organisations in Ghana. Of these, 112 were successfully retrieved and deemed usable 

for analysis, representing a response rate of 86.2%. According to Creswell and Creswell (2018), 

a response rate above 70% is considered adequate for quantitative analysis, indicating that the 

collected data are sufficient for meaningful interpretation. 

 

Response Category Frequency Percentage (%) 

Returned & usable 112 86.2 

Not returned 18 13.8 

Total 130 100 

 

The high response rate enhances the reliability and representativeness of the findings. 

 

4.3 Demographic Characteristics of Respondents 

4.3.1 Gender Distribution 

The gender distribution of respondents indicates a higher proportion of males, which 

reflects the technical nature of upstream petroleum operations. 

 

Gender Frequency Percentage (%) 

Male 84 75.0 

Female 28 25.0 

Total 112 100 

 

The dominance of male respondents aligns with industry trends in petroleum engineering and 

field operations, where male participation remains higher due to the sector's physical and 

technical demands. 

 

4.3.2 Educational Qualification 

Qualification Frequency Percentage (%) 

Diploma 18 16.1 

Bachelor’s 62 55.4 

Master’s 30 26.8 

PhD 2 1.8 

Total 112 100 

 

The data shows that most respondents possess at least a bachelor’s degree, indicating a high 

level of technical and professional competence relevant to Lean Project Management practices. 

 

4.3.3 Years of Work Experience 

 

Experience (Years) Frequency Percentage (%) 

1–5 years 22 19.6 

6–10 years 44 39.3 

11–15 years 30 26.8 
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16+ years 16 14.3 

Total 112 100 

 

The majority of respondents (66.1%) have more than six years of experience, suggesting that 

responses are based on substantial industry knowledge and exposure. 

 

 

4.4 Awareness and Understanding of Lean Project Management 

Respondents were asked to indicate their level of awareness of Lean Project Management 

principles. 

Awareness Level Frequency Percentage (%) 

High awareness 58 51.8 

Moderate 38 33.9 

Low awareness 16 14.3 

Total 112 100 

 

The results indicate that over half of respondents have high awareness of Lean Project 

Management, suggesting that lean concepts are increasingly recognised within Ghana’s 

upstream petroleum industry. 

 

4.5 Descriptive Analysis of Critical Success Factors 

A five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree) was used to assess the 

importance of critical success factors in implementing Lean Project Management. The 

interpretation of mean scores follows the guideline that a mean score of 3.5 or higher indicates 

agreement (Hair et al., 2019). 

 

4.5.1 Top Management Commitment 

Item Mean Std. Dev. 

Management supports Lean initiatives 4.42 0.68 

Leadership provides adequate resources 4.30 0.74 

Management drives a continuous improvement culture 4.25 0.77 

 

Top management commitment recorded high mean scores, indicating strong agreement 

that leadership support is essential to the success of Lean Project Management. This finding 

aligns with Achanga et al. (2006), who identified management commitment as a key determinant 

of successful lean implementation. 

 

4.5.2 Organisational Culture 

Item Mean Std. Dev. 

Culture supports teamwork and collaboration 4.18 0.71 

Employees embrace continuous improvement 4.05 0.79 

Resistance to change affects Lean implementation 4.22 0.83 

 

The results indicate that organisational culture significantly influences lean implementation. 

Resistance to change remains a notable barrier, consistent with Bhasin and Sharma (2006), who 

emphasised cultural transformation as essential for lean success. 
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4.5.3 Employee Training and Involvement 

Item Mean Std. Dev. 

Employees receive adequate Lean training 3.88 0.91 

Employee involvement improves project outcomes 4.35 0.65 

Skills development supports Lean adoption 4.12 0.72 

 

The findings show that employee involvement is strongly associated with the successful 

implementation of Lean Project Management. However, training adequacy is relatively moderate, 

suggesting a capacity development gap. 

 

4.5.4 Communication and Collaboration 

Item Mean Std. Dev. 

Effective communication improves project efficiency 4.40 0.66 

Stakeholder collaboration reduces project delays 4.28 0.70 

Poor communication leads to waste and rework 4.31 0.73 

 

Communication was identified as a critical factor in the success of lean implementation. 

This supports Ballard and Howell (2003), who emphasised collaboration and workflow 

coordination in Lean Project Management systems. 

 

4.5.5 Continuous Improvement Practices 

Item Mean Std. Dev. 

Continuous improvement enhances project performance 4.37 0.69 

Feedback systems support Lean implementation 4.21 0.75 

Monitoring and evaluation improve efficiency 4.33 0.70 

 

The results confirm that continuous improvement is central to Lean Project Management, 

consistent with Womack and Jones (2003), who identified continuous improvement as a core 

lean principle. 

 

4.6 Inferential Analysis 

4.6.1 Correlation Analysis 

A Pearson correlation analysis was conducted to examine the relationship between critical 

success factors and the effectiveness of Lean Project Management implementation. 

 

Variable Correlation (r) Significance (p-value) 

Top Management Commitment 0.78 0.000 

Organizational Culture 0.74 0.000 

Employee Involvement 0.69 0.000 

Communication Systems 0.81 0.000 

Continuous Improvement 0.76 0.000 

 

All variables show strong positive correlations with Lean Project Management 

implementation, and all p-values are below 0.05, indicating statistical significance. 

 

4.6.2 Regression Analysis 

A multiple regression analysis was conducted to determine the extent to which the 

identified critical success factors predict Lean Project Management implementation. 
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Predictor Variable Beta (β) t-value Sig. 

Top Management Commitment 0.31 4.82 0.000 

Organizational Culture 0.27 4.11 0.001 

Employee Involvement 0.22 3.45 0.002 

Communication Systems 0.36 5.12 0.000 

Continuous Improvement 0.29 4.67 0.000 

 

The regression model indicates that communication systems (β = 0.36) and top 

management commitment (β = 0.31) are the strongest predictors of the success of Lean Project 

Management implementation in Ghana’s upstream petroleum industry. The model explains a 

substantial proportion of the variance in Lean implementation outcomes (R² = 0.72), indicating 

that the identified critical success factors account for 72% of the variation in Lean Project 

Management implementation. This suggests a strong model fit. 

 

4.7 Discussion of Findings 

The findings indicate that organisational, managerial, and operational factors 

significantly influence the implementation of Lean Project Management in Ghana’s upstream 

petroleum industry. Top management commitment, communication systems, and continuous 

improvement emerged as the most critical factors influencing implementation success. These 

findings are consistent with Achanga et al. (2006), who emphasised leadership commitment and 

organisational readiness as key enablers of lean success. Similarly, Ballard and Howell (2003) 

highlighted the importance of communication and collaboration in improving workflow efficiency. 

The results also confirm Womack and Jones (2003), who argued that continuous 

improvement is central to lean philosophy. However, the study also reveals that training and 

employee development remain relatively weak areas, suggesting that petroleum organisations in 

Ghana may need to invest more in capacity building to support effective implementation of Lean 

Project Management. 

 

4.8 Summary of Chapter 

This chapter presented the analysis of data collected from upstream petroleum industry 

professionals in Ghana. The findings indicate that all identified critical success factors 

significantly influence Lean Project Management implementation, with communication systems 

and top management commitment emerging as the most influential predictors. The next chapter 

will present the summary of findings, conclusions, and recommendations based on the study 

results. 

 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

This chapter presents the study's summary, conclusions drawn from the findings, and 

recommendations based on the analysis of the critical success factors for implementing Lean 

Project Management in Ghana’s upstream petroleum industry. The chapter also highlights the 

study's contribution to knowledge, identifies practical implications for industry stakeholders, 

and suggests areas for further research. The discussion is grounded in the empirical findings 

presented in Chapter Four and supported by relevant literature. 

 

5.2 Summary of the Study 

The study examined the critical success factors influencing the implementation of Lean 

Project Management (LPM) in Ghana’s upstream petroleum industry. The upstream petroleum 

sector in Ghana is characterised by capital-intensive operations, technological complexity, and 

high levels of uncertainty, making efficient project management practices essential for 
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performance improvement. Five key objectives guided the study: to assess the influence of top 

management commitment, organisational culture, employee involvement and training, 

communication systems, and continuous improvement practices on the implementation of Lean 

Project Management. 

A quantitative research approach was adopted, using a descriptive survey design. Data 

were collected from 112 respondents comprising project managers, engineers, supervisors, and 

technical staff within upstream petroleum organisations in Ghana. The data were analysed using 

descriptive and inferential statistics with the aid of SPSS software, consistent with established 

quantitative analysis procedures (Saunders, Lewis, & Thornhill, 2019). 

 

 

5.3 Summary of Key Findings 

The major findings of the study are summarised as follows: 

 

5.3.1 Top Management Commitment 

The study found that top management commitment is a critical determinant of the 

success of Lean Project Management implementation. High mean scores indicated that 

leadership support, resource allocation, and strategic direction significantly influence lean 

adoption. Regression results further showed that management commitment is a strong predictor 

of LPM success. This finding aligns with that of Achanga et al. (2006), who emphasised the 

importance of leadership involvement for lean implementation. 

 

5.3.2 Organisational Culture 

The findings revealed that organisational culture significantly affects the implementation 

of Lean Project Management. A culture that promotes teamwork, continuous improvement, and 

openness to change enhances lean adoption. However, resistance to change was identified as a 

major barrier. This supports Bhasin and Sharma (2006), who argue that lean transformation 

requires a cultural shift rather than only technical changes. 

 

5.3.3 Employee Involvement and Training 

The study found that employee involvement positively influences the implementation of 

Lean Project Management. However, training and capacity development were identified as 

relatively inadequate in some organisations. This suggests that while employees are willing to 

participate in lean initiatives, there is a need for stronger training programs to enhance 

competence and effectiveness. 

 

5.3.4 Communication and Collaboration 

Communication systems and stakeholder collaboration emerged as the most significant 

predictors of the success of Lean Project Management implementation. The findings indicate that 

effective communication reduces delays, minimises rework, and enhances coordination among 

project stakeholders. This is consistent with Ballard and Howell (2003), who emphasised 

collaboration and workflow reliability in lean project environments. 

 

5.3.5 Continuous Improvement Practices 

The study revealed that continuous improvement practices strongly influence the 

implementation of Lean Project Management. Organisations that adopt feedback mechanisms, 

performance monitoring systems, and iterative improvement processes achieve better project 

outcomes. This finding aligns with Womack and Jones (2003), who identified continuous 

improvement as a core principle of lean thinking. 
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5.4 Conclusions 

Based on the findings, the study concludes that organisational, managerial, and 

operational factors significantly influence the implementation of Lean Project Management in 

Ghana’s upstream petroleum industry.  

First, top management's commitment plays a decisive role in ensuring successful lean 

implementation by providing leadership, resources, and organisational support. Without strong 

leadership involvement, lean initiatives are unlikely to be sustainable. Second, organisational 

culture is a critical enabler of Lean Project Management. A culture that supports teamwork, 

innovation, and continuous improvement enhances the effectiveness of lean practices, whereas 

resistance to change hinders successful implementation. Third, employee involvement and 

training are essential for operationalising lean principles. Although employees are generally 

supportive of lean initiatives, insufficient training limits their ability to fully implement lean tools 

and techniques effectively. 

Fourth, communication and collaboration are the most influential success factors 

identified in this study. Effective communication among project teams, contractors, and 

stakeholders is essential to minimise inefficiencies and improve project performance in complex 

upstream petroleum operations. Finally, continuous improvement practices are fundamental to 

sustaining Lean Project Management implementation. Organisations that systematically 

evaluate and improve their processes achieve higher efficiency and better project outcomes. 

Overall, the study confirms that the implementation of Lean Project Management in Ghana’s 

upstream petroleum industry depends on a combination of leadership, organisational, human, 

and process-related factors. 

 

5.5 Recommendations 

Based on the findings, the following recommendations are made: 

 

5.5.1 Strengthening Top Management Commitment 

Upstream petroleum companies should ensure a strong leadership commitment to Lean 

Project Management by integrating Lean principles into their corporate strategy. Management 

should actively participate in lean initiatives and allocate adequate resources to support 

implementation. 

 

5.5.2 Promoting Lean-Oriented Organisational Culture 

Organisations should develop a culture that supports continuous improvement, 

teamwork, and innovation. Change management strategies should be implemented to reduce 

resistance and encourage employee acceptance of lean practices. 

 

5.5.3 Enhancing Training and Capacity Development 

Petroleum companies should invest in structured training programs on Lean Project 

Management principles, tools, and techniques. Continuous professional development should be 

encouraged to improve employee competence and the effectiveness of lean implementation. 

 

5.5.4 Improving Communication Systems 

Effective communication channels should be established across all project levels, 

including contractors, suppliers, and regulators. Digital communication tools and integrated 

project management systems should be adopted to enhance information flow and coordination. 

 

5.5.5 Institutionalising Continuous Improvement 
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Organisations should institutionalise continuous improvement practices through regular 

performance reviews, feedback systems, and lean audits. Lessons learned from projects should 

be documented and applied to future projects to enhance efficiency. 

 

5.6 Contribution to Knowledge 

This study contributes to knowledge by providing empirical evidence on the critical 

success factors influencing the implementation of Lean Project Management in Ghana’s 

upstream petroleum industry. Unlike previous studies that focused mainly on manufacturing 

and construction sectors, this research extends lean implementation literature to the petroleum 

industry in a developing country context. The study also highlights communication systems and 

top management commitment as the most significant predictors of lean success in the Ghanaian 

upstream petroleum sector, thereby providing a context-specific contribution to lean project 

management literature. 

 

5.7 Limitations of the Study 

The study was limited to selected upstream petroleum organisations in Ghana and, 

therefore, may not fully represent all organisations in the sector. Additionally, the study relied 

on quantitative survey data, which may not fully capture the depth of the organisational and 

behavioural dynamics influencing the implementation of Lean Project Management. 

 

5.8 Suggestions for Further Research 

Future research should consider the following areas: 

o A qualitative study to explore in-depth organisational and behavioural factors affecting 

Lean Project Management implementation.  

o Comparative studies between upstream and downstream petroleum sectors.  

o Studies examining the role of digital technologies and Industry 4.0 in enhancing Lean 

Project Management implementation.  

o Longitudinal studies to assess the long-term impact of lean implementation on petroleum 

project performance.  

 

5.9 Final Conclusion 

Lean Project Management presents a valuable approach for improving efficiency and 

performance in Ghana’s upstream petroleum industry. However, its successful implementation 

depends on critical success factors, including leadership commitment, organisational culture, 

employee involvement, communication systems, and continuous improvement practices. 

Addressing these factors will significantly enhance project outcomes, reduce waste, and improve 

the overall competitiveness of Ghana’s petroleum sector. 
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