International Journal of Petroleum and Gas Engineering Research, 6 (1), 21-44, 2023
Print ISSN: ISSN 2514-9253
Online ISSN: ISSN 2514-9261

Website:

Publication of the European Centre for Research Training and Development-UK

An Exploration of Critical Success Factors for Lean Project Management in
the Upstream Petroleum Industry in Ghana

Ayanaba, J.**, McLellan, 1.2, Kourouklis, T.>? Cano, M.?, and Aka, R. O.?

a. School of Computing, Engineering and Physical Sciences, University of the West of Scotland,
High Street, Paisley, PA1 2BE, United Kingdom
b. School of Business and Creative Industries, University of the West of Scotland, High Street,
Paisley, PA1 2BE, United Kingdom
* Corresponding author: john.ayanaba@uws.ac.uk

doi: Published October 29 2023

Citation: Ayanaba, J., McLellan, 1., Kourouklis, T., Cano, M., and Aka, R. O. (2023) An Exploration of
Critical Success Factors for Lean Project Management in the Upstream Petroleum Industry in Ghana,
International Journal of Petroleum and Gas Engineering Research, 6 (1), 21-44

ABSTRACT: Lean project management is quickly gaining acceptance in a variety of industries.
The problem is despite the discovery of oil and subsequent exploration, Ghana has always been a
net importer of crude oil, petroleum products, and natural gas. Given that lean management
implementation inures to better performance and cost efficiencies, this study sought to ascertain
the state of lean project management implementation in the upstream petroleum industry using
Ghana as a case of an emerging economy context.Employing a Delphi style methodology by
seeking experts’ opinions in the upstream sector of Ghana’s petroleum industry, the study found
that even though lean project management implemented to an extent within the sector, its
implementation is fraught with challenges such as low leadership to drive the lean process,
management, and planning for the entire process. Experts in the field gave opinions as to the key
considerations for successful implementation of lean project management in the upstream sector
and the study recommended that lean project management should be emphasized more in the
petroleum sector for higher performance that may inure to the country being a net exporter instead
of a net importer of crude products.The study recommends strong leadership teams for the
upstream sector to lead lean implementation with adequate training on lean project management
provided to all staff for increased commitment and effective implementation that engenders a lean
culture in the sector.
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INTRODUCTION

Lean project management is gaining widespread recognition across various industries worldwide.
It is a philosophy that revolves around delivering exceptional value to customers while minimizing
resource usage, as defined by Schaufelberger and Holm (2017). Terry (2018) underscores that the
core principles of lean management encompass maximizing customer value and eliminating waste.
In practice, businesses adopting lean methods prioritize identifying market demands and devising
innovative solutions to meet them, all the while keeping customer satisfaction at the forefront
(Yang et al., 2017). Eliminating waste is a pivotal aspect of establishing lean operations within a
company, leading to substantial reductions in production costs.

Effective communication and a clear understanding of roles and responsibilities among all
involved parties are essential elements of successful lean project management (Yang et al., 2017).
Organizations today must adopt strategic project management approaches to gain a competitive
edge, as highlighted by Lima et al. (2023). Lean management extends beyond being just a
methodology; it represents a holistic organizational mindset, drawing inspiration from Toyota's
history and the Toyota Production System (Lima et al., 2023). Its core objectives involve
minimizing waste, expenses, and lead times while upholding quality throughout all business
processes.

Compared to traditional mass production, lean operations require fewer workers, less
manufacturing space, reduced equipment expenditure, and shorter engineering hours, resulting in
fewer defects and reduced on-site inventory (Moujib, 2007). Lean project management stands out
by its emphasis on delivering projects that maximize value and minimize waste. It fundamentally
differs from traditional project management in terms of objectives, phases, interconnections, and
stakeholder involvement (Ballard and Howell, 2003). Terry (2018) emphasizes the importance of
lean principles in fostering workflow consistency, eliminating unnecessary steps, and enhancing
value creation.

The application of lean concepts is evident across various sectors, including project management,
where it is instrumental in executing large-scale projects in both the public and private sectors, as
argued by Dahl (2020). Lean project management is particularly advantageous for project owners
due to its focus on meeting customer expectations and minimizing waste, assuring on-time, goal-
aligned, and cost-effective project completion (Perrotta et al., 2017). It effectively addresses
concerns related to exaggerated project costs and delays that often deter project owners from
engaging in megaprojects.

Lean project management also underscores the importance of waste reduction at every production
step, requiring the quality assurance team to identify and eliminate specific sources of waste (Salah
& Rahim, 2018). This study further delves into the application of lean project management within
Ghana's upstream petroleum industry, highlighting key considerations for successful
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implementation. In conclusion, lean project management represents a transformative approach that
optimizes value delivery while minimizing waste, making it a compelling strategy for
organizations across diverse industries.

This research holds both practical and theoretical significance as it provides valuable insights into
the application of lean project management in Ghana's upstream petroleum companies, aiding in
the enhancement of resource efficiency and value creation. The findings are relevant to project
managers in applying lean principles to develop standardized methods aligned with client
requirements. Additionally, the study sheds light on the challenges associated with lean project
management implementation in an emerging economy context, particularly within the petroleum
sector, offering recommendations to overcome these challenges. The theoretical contribution of
the paper lies in advancing the literature on lean project management, serving as a reference for
future research and guiding future researchers towards relevant areas of study.

LITERATURE REVIEW

The literature on lean project management and its critical success factors is extensive and
multifaceted. This review aims to synthesize key insights from this body of knowledge, shedding
light on the fundamental principles of lean project management, its applications across various
industries, challenges encountered during implementation, and the critical success factors
identified in the literature.

Project management serves as the cornerstone of lean project management. It encompasses a
structured approach to planning, executing, and controlling interconnected tasks within defined
constraints, including time, budget, and quality (Marzagdo and Carvalho, 2016). The Project
Management Institute (2017) expands this definition to encompass products and services,
highlighting its ubiquity in diverse domains.

Lean thinking, originating in manufacturing, focuses on minimizing waste while maximizing
value. This approach identifies and addresses seven types of waste, leading to streamlined
processes and continuous improvement (Byrne, McDermott, and Noonan, 2022). The evolution of
lean principles beyond manufacturing into areas such as healthcare, software development, and
services underscores its adaptability and effectiveness (Kadarova and Demecko, 2016).

The Lean Project Management Foundation's framework introduces six core principles: serving
people, creating value, building knowledge, applying systems thinking, effective communication,
and simplification (Lean Project Management Foundation, 2023). These principles provide a
holistic foundation for lean project management, emphasizing value creation, continuous
improvement, and collaborative teamwork.
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Implementing lean practices, particularly in developing countries like Ghana, presents a set of
challenges. These challenges include a lack of awareness, resistance to change, inadequate
training, and financial constraints (Ghosh, 2013; Panwar et al., 2016). Understanding and
addressing these challenges are critical for successful lean adoption.

Critical success factors that significantly influence effective lean project management vary in
emphasis across studies, reflecting their contextual nature. Some studies prioritize training and
knowledge-building (Barclay et al., 2022; Ramori et al., 2019), while others underscore talent
acquisition and management commitment (Aljazzazen and Schmuck, 2022; Elkhairi et al., 2019).
The significance of these factors depends on industry specifics, company size, and cultural
contexts (Netland, 2016; Aljazzazen and Schmuck, 2022).

Creata value
and eliminate

wasle

LeanPM Build knowledge
Framework and continuousty
Principles improve

Figure 1: Lean Project Management Principles (Adapted from Lean Project Management
Foundation, 2023).

Context of the study

Hydrocarbon exploration in Ghana dates back to 1896 when oil seeps were discovered in the
onshore Tano Basin (Tullow Oil Ghana, 2013). Further exploration efforts were made between
1909 and 1957 (Ampofo, 2008). Commercial offshore hydrocarbon production commenced in the
Salt Pond Basin in 1975. Despite efforts to improve distribution and storage, regional disparities
in liquefied petroleum distribution persisted (Ampofo, 2008).

The Ministry of Energy and Petroleum oversees the energy sector in Ghana, focusing on policy
development, implementation, and evaluation (Ministry of Energy and Petroleum, 2013). Its
mission is to ensure access to reliable, affordable, and environmentally responsible energy sources
for all. In 1985, the Ghana National Petroleum Corporation (GNPC) was established to appraise
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existing petroleum discoveries, promote exploration activities, and maximize Ghana's benefits
from its petroleum resources.

To ensure a consistent petroleum supply, the Unified Petroleum Pricing Fund (UPPF) was created,
incorporating distribution costs into petroleum product prices (Amponsah & Opei, 2017).

The oil and gas industry comprises three segments: upstream, downstream, and exploration
(Hayes, 2019). The upstream sector includes activities from exploration to production (Hayes,
2019). Ghana participates in the entire oil and gas value chain, particularly in upstream operations.
The Petroleum Commission was established in response to the 2010 commercial production launch
at the Jubilee field to manage upstream activities. Major foreign companies such as Tullow Oil,
Kosmos Energy, ENI, Aker Energy, and Springfield are active in Ghana's upstream sector (Ghana
National Petroleum Corporation, 2014).

In Ghana's emerging oil and gas industry, challenges such as generation of unnecessary waste,
poor stakeholder communication, and task allocation to inadequately skilled individuals are
particularly relevant as the country continues to import petroleum products despite promising
developments in domestic production. Moreover, there is a significant gap in the existing literature
regarding the application of lean project management in Ghana's upstream petroleum sector. Thus
this aims to investigate the critical success factors for implementing lean project management in
Ghana's upstream petroleum industry by evaluating the awareness and knowledge levels of lean
project management within Ghana's upstream petroleum sector, examining the specific lean project
management techniques used by businesses in Ghana's upstream petroleum industry, identify the
essential success factors contributing to the effective implementation of lean project management
in Ghana's upstream petroleum sector as well as by investigating the barriers and challenges
hindering the adoption and implementation of lean project management practices in the country's
upstream petroleum sector.

METHODOLOGY

The philosophy of pragmatism with the mixed method strategy coupled with the deductive
approach underlies this study using the cross-sectional design. The population for this study
consists of all the project staff of the companies involved in the upstream petroleum sector of
Ghana and purposive sampling was employed to take samples from this set for analysis. Closed
ended, Likert scale questionnaires were administered to 92 project staff. The questionnaire was
administered using Google Forms with the assistance of the Human Resource Department of the
various companies to assist in the data collection. The questionnaire has 4 parts (refer to appendix)
with the first part made up of questions eliciting demographic information while the second part
elicits information about knowledge of lean management practices in the respondents’ companies.
The third part of the questionnaire investigates challenges to lean implementation while the last
section interrogates the critical success factors for lean implementation. Six project managers were

25



International Journal of Petroleum and Gas Engineering Research, 6 (1), 21-44, 2023
Print ISSN: ISSN 2514-9253
Online ISSN: ISSN 2514-9261

Website:

Publication of the European Centre for Research Training and Development-UK

also interviewed to supplement the questionnaire data. Cronbach’s alpha was computed to test the
reliability of the survey. This method follows the Delphi methodology in that expert opinion is
what is sought in order to achieve the objectives of the study but differs from the Delphi
methodology in that further iterations to fine tune responses by respondents is absent. The
upstream petroleum sector requires specific expertise in operation hence it must be the case that
expert opinion reflects the true state of affairs appertaining to this sector hence the choice of this
methodology to achieve this study’s objectives.

RESULTS

After cleaning the data with elimination of incomplete questionnaires, it was left with 80 responses
for analysis. The responses of the survey were tested for reliability and the Cronbach’s Alpha was
found to be 0.86 indicating that the survey measures related constructs and is thus reliable.

Demographic information

Table 1 presents the demographics of the survey. It is observed that most of the respondents (>80%)
are within the 25-54-year age bracket with half of the respondents having oil company work
experience between 6 to 15 years and are highly educated with more than 60% of respondents
having Masters’ degree or higher. The male dominance of this industry is reflected in our data
showing more than 76% male respondents to the questionnaires but of note is the caliber of
respondents showing 32% project coordinators, 20% project managers, 18% senior project
managers as well as 14% entry level project team managers. It can therefore be inferred from the
demographic data (see Table 1) that the views captured in the survey are that of high-level decision-
making units in the upstream petroleum project management sector with in-depth knowledge of
the day-to-day operations withing this sector.

Now using variables extracted from lean literature, the views of these seasoned operators in the
upstream petroleum sector were sought on lean project management awareness in the sector (Table
2), followed by an enquiry into the lean project management practices adopted in the upstream
petroleum sector (Table 3) as well as obstacles to the implementation of lean project management
in the upstream petroleum sector (Table 4).
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Variable/ Response Freq Percentage
(n=80)

Age

24 and below 1 13
25-34 28 35.0
35-44 19 238
45-54 20 25.0
55 and above 12 15.0
Gender

Female 18 225
Male 61 76.3
Work Status

Entry level Project

Team Manager 1 138
Project Coordinator 26 325
Project Manager 16 20.0
Senior Project 15 18.8
Manager '
Other 12 15.0
Length of work

with Oil Firm

0-5 years 32 40.0
6-10 years 29 36.3
11-15 years 11 13.8
Above 15 years 8 10.0
Highest

Educational

Quialification

Bachelor's Degree 30 37.5
Master's Degree 45 56.3
Doctorate Degree 3 3.8
Other 2 25

Table 1: Background Information. Source: Field study, 2023.
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Lean project management awareness in the upstream petroleum sector

Table 2 summarizes lean awareness amongst respondents of the survey. A detailed view from Table
2 reveals that the highest mean obtained from the responses was 4.475 on a maximum scale of 5.
The minimum mean obtained was 3.12 which is higher than half of the scale that ranges from 1 to
5 depicting adequate awareness of the respondents on lean project management. The response that
obtained the highest mean response was that lean takes into account everyone and everything
involved in projects and streamlines processes. With a mean of 4.22 and a standard deviation of
1.121, the respondents affirmed that lean project management is an approach to managing projects
that places a premium on value creation. The respondents also expressed awareness of waste
reduction as an approach in lean project management (mean = 4.01) and lean is an approach that
entails giving customers’ exceptional value while using the fewest resources possible (mean =
3.710). The entire results suggest adequate knowledge of the participants of this study on lean
project management since they either agreed or strongly agreed with most of the questions. The
interview responses showed that all the respondents knew what lean project management is and
its utilization in the upstream petroleum sector. Some statements given with regard to the
understanding of lean project management are indicated below.

Any form of practice that ensures that wastages are minimized, and resources are
utilized effectively is how I understand lean project management. In lean,
everything is about cutting down waste (Respondent 1, Project Manager)
Another respondent stated:

Lean project management is derived from the lean manufacturing idea. We apply
lean apply lean project management principles in the upstream sector to reduce
cost, get best results from our staff and also ensure the satisfaction of our clients
(Respondent 2, Senior Project Manager).

The practices of lean project management in the upstream petroleum sector in Ghana is as
presented in Table 3 and Figure 2. From Table 3 and Figure 2, there is an indicate that the
specification of value from customers’ perspective is given priority (mean = 4.550) as evidenced
by 89% of respondents being in agreement that it is so. 91% of respondents are in agreement that
periodic organisations of standup meetings are also done by the upstream petroleum companies on
lean project management (see Figure 2). The minimization of waste which is a core principle of
lean is also stressed by the companies as a strategy for increasing the flow of value as 88% of
respondents are in agreement with this lean management assertion (mean = 4.500). The results
further depict that the determination of each product-specific value stream (mean = 4.475) and the
continual improvement in the quest to achieve perfection (mean = 4.413) are hallmarks of lean
management practices in the upstream petroleum sector since 89% and 87% respectively are in
agreement with this assertion. The overall results show the highest agreement (Strongly Agree and
Agree) is 91% of respondents (mean of 4.550) and the lowest is 84% (mean of 4.225) thus these
results suggest that the lean project management practices examined are frequently undertaken by
the upstream petroleum companies.
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Lean project management practices in the upstream petroleum sector

Interviews further conducted to probe respondents on the lean project management practices
undertaken in their company indicated that planning of productions according to customers’ value
specifications precedes actual production. Meetings are organized to define roles and schedules
the level of waste that can be tolerated. Overall, labour, materials and machinery were used
optimally to provide the best output possible (see Table 3 and Figure 2).

The least percentage of respondents in agreement was 84% (Figure 2) showing that overall the
respondents agree that there is an appreciable level of lean practice and awareness in the upstream
petroleum industry.

Some responses obtained from interviewees are indicated below.

One Project Coordinator emphasized:
Before work is started, everyone knows what is expected and the level of effort
required. Every activity is executed according to schedule and therefore, there is no
time for wastages (Respondent 3, Project Coordinator).

Another respondent retorted:
In the upstream petroleum sector, activities that are non-value adding cannot be
tolerated. Staff are expected to put up their best, and continuous improvements are
core part of our work (Respondent 5, Entry level Project Team Manager).

Variables N Min Max Mean Std. Dev
Lean takes into account everyone and
everything involved in the project and 80 1.0 5.0 4475 0.842

streamlines processes.

Lean project management is an approach to
managing projects that places a premium on 80 2.0 50 422 1.121
value creation.

Waste is reduced to minimal level in lean

80 1.0 50 4.01 1.110
approach.
Lean entails giving customers’ exceptional
value while using the fewest resources 80 1.0 5.0 3.710 1.104
possible.
The upstream petroleum industry can improve R0 20 50 390 1,001

productivity by applying lean principles.

Lean is more than just a methodology or a set
of tools, it is a way of thinking that can be 80 1.0 50 3.12 1.023
used across the entire organization.
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Table 1: Lean project management awareness. Source: Field Study, 2023.

Variables N Minimum Maximum Mean Std. Dev.
Specification of value from customers R0 10 50 4550 0.870
perspective ' ’ ’ ’
Periodic organization of standup
meetings 80 1.0 5.0 4.501 0.900
Minimizing waste as a strategy for
increasing the flow of value 80 1.0 >0 4.500 0.914
Determination of each product specific 80 1.0 50 4.475 0.842
value stream
Cogtmual 1mpr9vement in the quest to 80 1.0 50 4413 0.837
achieve perfection
Allow the customer to pull the flow 80 2.0 5.0 4.387 0.834
Shared project buffers 80 1.0 5.0 4.325 0.938
Work in Progress constraints 30 1.0 50 4287 0.903
Visibility of queues 80 2.0 5.0 4.262 0.882
Prioritization of tasks 20 2.0 50 4.250 0.834
Decentralization of planning 80 1.0 5.0 4.225 0.871
Valid N (listwise) 80

Table 3: Lean project management practices. Source: Field Study, 2023.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Specification of value from customers perspective [Il6% 16% 73%
Periodic organisation of stand up meetings Hl5% 23% 68%
Minimising waste as a strategy for increasing the flow of... [Ill6% 18% 70%
Determination of each product specific value stream [Ili8% 25% 64%
Continual improvement in the quest to achieve perfection IlI8% 31% 56%
Allow the customer pull the flow [Ili8% 31% 58%
Shared project buffers  [IIlIG% 31% 55%
Work in Progress constraints [Ili8% 39% 49%
Visishility of queues [IIINI0% 35% 49%
Prioritisation of tasks INI0% 40% 45%
Decentralization of planning IIFI0% 44% 43%
M Strongly Disagree M Disagree Neutral Agree Strongly Agree

Figure 2: Response distribution for lean project management practices in Ghana’s upstream
petroleum sector. Source: Field study, 2023.
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Obstacles to lean project management implementation in the upstream sector

Referring to Table 4 and Figure 3, the greatest obstacle to lean implementation in the upstream
petroleum sector according to this study is issues related to strategic focus as 92% of respondents
are in agreement that this is so (see Figure 2). These are leadership to drive the lean process as
well as management and planning of the entire process (mean = 4.550). The study respondents
also deem lack of commitment and support from management as the second highest challenge to
lean project management implementation (mean = 4.410) as 84% of the respondents are in
agreement to this. Other obstacles from highest to lowest are inadequate training on lean processes
(mean = 4.400), inadequate communication and information sharing (mean = 4.388), lack of
resources for lean implementation (mean = 4.387), inadequate consultants for lean implementation
(mean = 4.363), and workers attitude and resistance (4.325). Since the mean is all above 4.0 on a
scale of 1 to 5 and more than 80% of respondents are in agreement in each case, it can be concluded
that, the obstacles outlined pose a great challenge to lean project management implementation in
the upstream petroleum sector.

The interviews conducted in support of the questionnaire responses confirmed that the upstream
petroleum sector of Ghana is not without challenges in implementing lean. Almost all the
respondents stressed that an effective lean implementation required leadership that knows the
application of lean principles. Though current leadership is making efforts to make sure that the
lean project management idea works, there are still leadership challenges. These leadership
challenges are related to effective planning, coordinating, management and executing the
programme. The respondents agreed that lean project management requires commitment of
resources that the companies sometimes find hard to come by. The resources mentioned include
finance, machinery, and expertise for successful program implementation. Some of the
interviewees had this to say:

Lean project management is a good idea for all companies in the upstream sector.
However, successful implementation require resource commitment and we all know
that resources are scarce. Our company therefore faces challenges in mobilizing
finances and machinery for effective implementation (Respondent 1, Project
Manager).

1 think we have leadership challenges for lean project implementation. I believe our
leadership have something more to learn to successfully execute the programme
(Respondent 5, Entry level Project Team Manager).

Critical success factors for lean project management in Ghana’s Upstream Sector

Table 5 and Figure 4 below presents the summary of the critical success factors for lean
project management implementation as intoned by the respondents to the questionnaires.
Table 5 indicates that effective communication and information sharing is the most
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important factor (mean = 4.700). The study identifies provision of adequate resources and
utilisation of lean tools and methods as the second and third important factors with mean
of 4.662 and 4.650 respectively. Having organisational plan for the lean process (mean =
4.637), training, skills and expertise (mean = 4.613) and effective leadership for the lean
programme (mean = 4.550) were other critical success factors for lean project management.
The overall results with the highest mean being 4.700 and the least being 4.387 suggest
that all the factors evaluated in this research are critical to lean project management
implementation.

The interviewees also outlined several factors which they believe are critical for lean
project management. Prominent among the factors were leadership, communication,
resource provision, and adequate training for staff. According to the respondents,
leadership is the first factor because they plan, direct and ensure execution of plans related
to lean project management. Further, the right resources should be provided for staff who
are trained to effectively utilize them for achievement of lean goals. Some interviewees
indicated:

Leadership give direction. I believe that having the right leadership who identifies
themselves with staff will ensure lean success (Respondent 4, Senior Project Manager).

Another respondent intimated that:

The critical success factors for lean project management are many which work hand in
hand. Leadership is good to direct affairs but commitment from staff is equally important.
There should be open communication and adequate information to solve problems.
Constant improvement in all aspects of work is crucial.

Variables N Minimum Maximum Mean Std. Deviation
Strategic focus (leadership,
management, planning) 80 1.0 5.0 4.550 0.9126

Lack of commitment and support
from management 80 1.0 5.0 4.410 1.0385

Inadequate training on lean

80 1.0 5.0 4.400 1.0138
processes
Inadequate communication and 80 1.0 5.0 4388 1.1418
information sharing
Lack of resources for lean 80 1.0 5.0 4.387 1.0125
implementation
?nadequate cpnsultants for lean 80 1.0 50 4363 11278
implementation
Workers attitude and resistance 80 1.0 5.0 4.325 1.0765
Valid N (listwise) 80

Table 2: Obstacles to lean project management
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Strategic focus (leadership, management, planning) .% 21% 71%
Lack of commitment and support from management - 8% 16% 68%
Inadequate communication and information sharing -4% 15% 70%

Inadequate training on lean processes - 9% 18% 66%
Lack of resources for lean implementation -5% 23% 64%
Inadequate consultants for lean implementation - 6% 16% 68%
Workers attitude and resistance -5% 24% 61%

B Strongly Disagree M Disagree Neutral Agree Strongly Agree

Figure 3: Response distribution for obstacles to lean project management. Source: Field study,
2023.

Variables N Minimum Maximum Mean Std. Deviation
Effective communication and information

sharing 80 1.0 5.0 4.700 71531
Provision of adequate resources 80 20 50 4662 7282
Utilisation of lean tools and methods 20 10 50 4650 7811
Organisational plan for the lean process 80 2.0 50  4.637 7334
Training, skills and expertise 30 1.0 50 4613 8641
Effective leadership for the lean

programme 80 1.0 5.0 4.550 .8700
Top management commitment and

involvement 80 1.0 5.0 4.538 .8560
Organisational culture 80 1.0 50 4387 7712
Valid N (listwise) 30

Table 5: Critical success factors of lean project management. Source: Field Study, 2023.
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Effective communication and information sharing |Ji§% 13% GG
Provision of adequate resources [Jli56"15% S

Utilisation of lean tools and methods  [lS6"15%
Organisational plan for the lean process [Jli%" 18% S

Training, skills and expertise 8% "16% " NG

Effective leadership for the lean programme  [JB% " 20% "

Top management commitment and involvement  [JIS%NT " 10% "
Organisational culture  |JIEG58N 36% - B%

m Strongly Disagree  m Disagree = Neutral Agree mStrongly Agree

Figure 4: Response distribution for critical success factors of lean project management. Source:
Field study, 2023

DISCUSSION

The level of lean project management awareness within the upstream petroleum industry
in Ghana.

Findings revealed adequate awareness of the respondents on lean project management. The
response that obtained the highest agreement among the respondents was that lean takes into
account everyone and everything involved in projects and streamlines processes. The respondents
affirmed that lean project management is an approach to managing projects that places a premium
on value creation. The respondents also expressed awareness of waste reduction as an approach in
lean project management and lean being an approach that entails giving customers’ exceptional
value while using the fewest resources possible. The entire results suggest adequate knowledge of
the participants of this study on lean project management since they either agreed or strongly
agreed with most of the questions. The interview responses showed that all the respondents knew
what lean project management is and its utilization in the upstream petroleum sector. Ballard and
Howell (2003) indicated that projects are considered "lean" when they are managed in such a way
as to deliver the product with the highest possible value and the least possible waste and according
to Terry (2018), lean requires teams and project managers to cut out wasteful steps, reduce context
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switching, and maximize value creation. In lean methodology, ideas of value maximization are
covered in great detail. Its use has mostly focused on boosting improvements and eliminating waste
in the industrial and manufacturing sectors, where it is widely used because of its high-value
aggregation (Rosenfield, 2017). To improve operational performance, lean manufacturers
implement a set of guiding concepts, practices, tools, and methodologies (Nepal et al., 2011). Value
stream mapping is a methodical strategy for reducing waste across an organization's full value
chain to bring real performance in line with what consumers and shareholders need (Minh, 2018).
To that end, lean management strives to reduce expenses, speed up production, and enhance
product quality and security. Hence, lean management seeks to reduce three major sources of
operational losses: waste, variability, and rigidity (Minh, 2018). Therefore, with the high level of
awareness of lean project management within the management of the upstream petroleum sector
of Ghana, it must be the case that the stage is set for its implementation across the sector.

Lean project management practices adopted in the upstream petroleum industry of Ghana.
Findings indicated that the specification of value from customers’ perspective is given priority.
Periodic organization of standup meetings is also done by the upstream petroleum companies on
lean project management. The minimization of waste which is a core principle of lean is also
stressed by the companies as a strategy for increasing the flow of value. The results further depict
the determination of each product specific value stream and the continual improvement in the quest
to achieve perfection. The overall results showed that the lean project management practices
examined are frequently undertaken by the upstream petroleum companies. Ballard and Howell
(2003) indicated that lean project management differs from traditional project management in
several ways, including its goals, phase structure, phase connections, and amount of involvement
in each phase. Lean practices indicated by Hessing (2019) include making efficient use of
technology, cutting costs through "Just in Time" inventory management, and maintaining a
relentless dedication to innovation. The lean methodology emphasizes activity efficiency and
project management effectiveness strategies that improve project performance and satisfy
stakeholders (Horman and Kenley, 2018). Lean project management focuses on eight key
processes and production stages that are likely to generate waste (Rosenfield, 2017). The first is
the removal of flaws from the project process. According to Rosenfield (2017), whether a company
works in the automotive, food, electronics, or cosmetics industries, defective products frequently
need to be removed from the production line. According to the principles of lean manufacturing
by Womack, Jones, and Roos (1990) there are five guiding principles which are defining value,
mapping the value stream, establishing flow, utilizing a pull mechanism, and achieving excellence.
Following from the previous section, it has been found that lean project management is
implemented in Ghana’s upstream petroleum sector albeit fraught with some challenges as
discussed next.
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Obstacles to the implementation of lean project management in Ghana's upstream
petroleum industry.

Findings showed that greatest obstacle to lean implementation in the upstream petroleum sector is
leadership to drive the lean process, management and planning of the entire process. The study
respondents also deemed lack of commitment and support from management as the second highest
challenge to lean project management implementation. Other obstacles from highest to lowest are
inadequate training on lean processes, inadequate communication and information sharing, lack of
resources for lean implementation, inadequate consultants for lean implementation, and workers
attitude and resistance. The study concluded that, the obstacles outlined pose a great challenge to
lean project management implementation in the upstream petroleum sector. Almost all the
interviewed respondents stressed that an effective lean implementation required leadership that
knows the application of lean principles. Ghosh (2013) intimated that unawareness of the basics
of lean is a major barrier to implementing lean in developing nations. However, the study by
Panwar et al. (2016) found "unfamiliarity with lean," "lack of competence," "lack of education and
training," and "lack of management support" as obstacles to lean project management. According
to Sarhan and Fox (2013) and Gupta and Jain (2013), other significant barriers to adopting lean in
a new industry include a lack of top management commitment, inadequate lean awareness and
comprehension, and cultural and behavioral issues. All these findings add to the results of this
research.

In another consistent findings, Jadhav et al. (2014) found that top-level management's decisions
on lean implementation were profoundly influenced by monetary constraints. Other barriers were
a lack of commitment and support from upper management and a gap in company culture.
Vienazindiene and Ciarniene (2013) also indicated that "backsliding to traditional modes of
working," "lack of implementation know-how," and "employee and middle management
reluctance" are additional significant obstacles that limit the adoption of lean manufacturing
principles and procedures. Poksinska (2010) adds that the absence of educators and trainers with
roots in the relevant sector who can simultaneously provide support by sharing experiences and
providing examples from the real-life application of lean is one of the challenges when adopting
lean in a relatively naive sector for lean. According to Wong and Wong (2011), the main obstacle
to implementing lean management is employees' resistance to change or their tendency to go back
to the old ways of doing things. Ahmed et al. (2004) concluded that the low acceptance of lean
was primarily caused by a lack of comprehension of the principles and uncertainty about their
utility. The following ten broad categories can be used to categorize the hurdles to lean
implementation, according to Zhang et al. (2017): organizational culture, management, conflict,
knowledge, resources, technology, personnel, customers, finance, and experience. The Ghanaian
petroleum industry is nascent with ongoing developments hence it is expected that it will take time
for the industry to fully optimize to full lean management acceptance.
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The critical success factors of lean project management in Ghana's upstream petroleum
industry

Findings showed that the critical success factors for lean project management, effective
communication, and information sharing. The study names the use of lean tools and methods and
the provision of adequate resources as the second and third crucial factors. Other crucial success
elements for lean project management were having an organisational plan for the lean process,
training, skills, and expertise, and strong leadership for the lean programme. The overall results
showed that all the factors examined in this research are critical for lean project management. The
interviews also revealed leadership, communication, the availability of resources, and adequate
staff training as the critical success factors contributing to lean project management. Consistent
with this study, Barclay et al. (2022) established that training is an essential factor in lean
implementation. Implementing the most fundamental training across an organization can lead to a
unified perspective and a unified mission. Building a culture of continuous improvement in tandem
with Kanban can assist to fortify an organization from the ground up. A lean culture can be
encouraged by highlighting and rewarding little successes daily. Aljazzazen and Schmuck's (2022)
indicated that "picking the most talented workers" was the most important component in the lean
implementation's success, followed closely by "high management commitment and involvement."
The most crucial factor in the success of lean implementation, according to Elkhairi et al. (2019)
is choosing the most skilled individuals, followed by the dedication and engagement of senior
management. Ainul Azyan et al. (2017) identified the CSFs as being an understanding of lean by
practitioners, strong management leadership, management commitment, thorough pre-
implementation training, and clear and frequent communication. Dora et al. (2013) found that the
three most crucial CSFs are workforce competence, internal expertise, and organisational culture.

Implication to Research and Practice

The relevance of this research lies in the study having both practical and theoretical implications.
The use of lean project management by Ghanaian upstream petroleum businesses was clarified by
this study. This study also acts as a manual for putting lean project management into practice
because the main goal of lean management is to maximize resource efficiency in order to create
value for customers. This study offered insights into the principles of lean management and how
they may be used in the creation of a standardized process based on a precise assessment of
customer needs. This study is important because it sheds light on the difficulties Ghana faces in
putting effective lean project management concepts into practice, particularly in the petroleum
sector. Theoretically, this research expands the extant literature on lean project management within
the context of an emerging economy. Findings has established awareness of lean project
management in the upstream petroleum sector. This research recommends further awareness
creation of lean project management in the petroleum sector. This activity will accelerate the
adoption of lean.
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CONCLUSION

This research set out to answer several questions about lean project management in Ghana's
upstream petroleum industry, including how widely it has been adopted, how well-known it is
within the industry, what's standing in the way of its widespread adoption, and what factors have
contributed most to lean project management's success there.

Findings have revealed adequate awareness of the respondents on lean project management and
that lean project management is largely practiced within the upstream sector of Ghana’s petroleum
industry but is fraught with obstacles consistent with lean literature but given that Ghana’s oil
industry is very young it is expected that with time industry players will fully implement and
immerse lean culture in operations in order to improve cost efficiencies and overall performance.

Future Research

Future research may look at longitudinal studies to investigate the actual benefit of lean
implementation to the cost efficiencies and performance of the upstream petroleum industry by
looking at degree of implementation concomitantly with performance over time. Construction of
a lean implementation index along the lines of Oleghe and Salonitis (2015) will be of assistance
in such a case.
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