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1. Chapter 1: Introduction

Dr. Mona Moustafa Elashry .M'DO_.CEA]I%!



1.1. Research Background

Project management has become an essential requirement across various
industries and sectors, as organizations seek strong leadership skills to drive
innovation, efficiency, and growth. Traditionally, project managers have
been valued for their leadership and communication skills, essential for
coordinating teams, stakeholders, and resources. However, the impact of
technical skills in project managers rooted in specialized knowledge and
technical competence on project outcomes remains a debated topic in project

management literature.

The role of project managers has traditionally been defined by their ability to
plan, coordinate, and oversee projects effectively, focusing primarily on
management competencies such as leadership, communication, and time
management. However, with the increasing complexity and technological
demands of modern projects, there is growing interest in examining the effect
of technical skills in project management. Technical skills, for the purpose of
this study, refer to the specialized knowledge and abilities that enable project
managers to understand and interact with the technical aspects of the projects
they oversee. These skills include knowledge of specific tools,
methodologies, software, and technical processes relevant to the industry or

project type.

Recent studies suggest that project managers with a strong technical
background might be better equipped to handle the intricacies of technically

demanding projects, thereby potentially improving overall project
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performance. Technical competencies can enhance a project manager's
ability to make informed decisions, foresee potential challenges, and
communicate effectively with technical team members. This alignment
between managerial and technical skill sets could foster more efficient
resource allocation, risk management, and problem-solving strategies, all of

which are critical factors in successful project outcomes.

Despite these potential benefits, the necessity and degree of technical skills
required for project managers remain areas of debate. Traditional project
management frameworks, such as the Project Management Body of
Knowledge (PMBOK) by the Project Management Institute (PMI),
emphasize soft skills and procedural knowledge over technical proficiency,
particularly in industries where projects are highly specialized. Furthermore,
empirical research on this topic has yielded mixed results, with some studies
showing positive correlations between technical expertise and project
success, while others suggest that technical skills may not significantly

impact performance if strong managerial skills are already present.

This research explores the extent to which a project manager's technical skills
influence project performance. Specifically, it examines how technical skills
contribute to the overall efficiency, accuracy, and success of project
execution, aiming to determine if technical skills serve as a valuable
complement to the project manager. By addressing this question, the study
provides insights into whether organizations should prioritize technical
proficiency in their project managers, especially for complex or highly

specialized projects.
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Understanding the role of technical skills can be significant for companies
aiming to optimize project outcomes. If technical expertise correlates
positively with project performance, this could reshape hiring and training
practices in project management, promoting a balance between managerial
and technical competencies. This research, therefore, seeks to bridge gaps in
knowledge regarding the technical skill set of project managers and its

potential impact on achieving successful project outcomes.

This study seeks to address these inconsistencies by systematically
investigating the effect of technical skills on project performance. By
analyzing project outcomes associated with project managers who possess
varying levels of technical expertise, this research aims to determine if
technical skills are a decisive factor in achieving high-performance outcomes.
The findings will contribute to project management literature by offering
evidence-based insights into the relative importance of technical skills and
suggesting potential pathways for project management training and hiring

practices.

1.2. Research Problem

The central problem of this study is to understand whether and to what extent
the technical skills of a project manager influence project performance. This
question arises from a lack of consensus in the current literature and a
practical need to optimize project management practices in technology-
intensive fields. Specifically, the research seeks to clarify if technical skills

are a significant factor in improving project efficiency, quality, and
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completion rates, or if managerial and interpersonal skills alone are sufficient

for successful project management.

1.2.1. Theoretical Gaps

The existing literature on project management competencies primarily
emphasizes managerial, interpersonal, and leadership skills, often
underplaying or inconsistently addressing the role of technical skills. Many
studies, such as those aligned with the Project Management Body of
Knowledge (PMBOK), focus on project managers' soft skills, such as
communication, motivation, and stakeholder management, as critical to
project success (PMI, 2021). While some research (El-Sabaa, 2001; Miiller
& Turner, 2010) acknowledges technical skills, findings are inconsistent
about their actual impact on project performance, leaving a theoretical gap in
understanding the interplay between technical and managerial skills in

diverse project environments.

Additionally, there is limited consensus on which technical skills are most
valuable for project managers. Studies often refer to “technical skills”
broadly, without specifying if these pertain to industry-specific knowledge,
software competencies, or technical methodologies. This lack of specificity
creates a gap in the theory, as it remains unclear if all technical skills equally
contribute to performance or if specific skills are more impactful for certain
project types (Pettersen, 1991; Crawford, 2005). Moreover, the literature has
not fully explored the relationship between technical skills and project
complexity whether projects of varying technical demands benefit differently
from a project manager’s technical knowledge. This gap underscores the need
for a more nuanced theoretical framework that addresses how technical skills
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interact with other competencies to affect performance across various project

settings.

1.2.2. Empirical Gaps

From a empirical perspective, organizations face uncertainty regarding the
optimal balance of technical versus managerial skills in their project
management teams. Hiring and training practices often prioritize leadership
and communication skills over technical expertise, largely due to established
project management frameworks that de-emphasize technical competencies
(PMI, 2021). This emphasis may overlook the potential advantages of
technical skills, particularly in highly technical projects where project
managers without sufficient technical knowledge might struggle to anticipate
challenges or effectively communicate with technical teams (Cheng, Dainty,
& Moore, 2005).

Furthermore, companies lack clear guidelines on assessing or developing the
technical competencies of project managers. While some industries, such as
engineering and IT, recognize the value of technical expertise, practical tools
for measuring and enhancing these skills are limited. This gap complicates
decision-making for both recruitment and professional development, as
organizations may be unsure of the extent to which technical skills should
factor into project management competency models (Crawford, 2005;
Rezvani et al., 2016). Filling this empirical gap could offer organizations
actionable strategies to optimize project outcomes by aligning skill

requirements with project demands.
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The main research question, "How much do the technical skills of the project
manager affect project performance?" explores the impact of technical
expertise on project success. This study aims to determine whether technical
skills give project managers an edge in decision making, problem solving,

and communication with technical teams, especially in complex projects.

1.3. Research Significance

The findings of this study are expected to contribute valuable insights for
organizations, and project management professionals. For organizations, the
research can provide data-driven guidance on whether to prioritize technical
skills in the recruitment and training of project managers. For practitioners,
understanding the role of technical skills can help in personal skill
development, particularly for those managing technologically intensive
projects. Lastly, this study will add to the academic discourse on project
management competencies, addressing existing gaps and fostering a more

nuanced understanding of the skills that drive project success

1.3.1. At the theoretical level
At the theoretical level, this research seeks to contribute to a more
comprehensive understanding of the competencies required for effective
project management by examining the impact of technical skills on project
performance. Traditionally, project management literature, including
prominent frameworks such as the Project Management Body of Knowledge
(PMBOK), emphasizes managerial, leadership, and interpersonal skills over
technical competencies. By focusing on the role of technical skills, this study

aims to address a gap in the current theoretical models of project
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management competencies. Specifically, it will explore whether technical
skills should be regarded as fundamental in project management or if they
serve only as supplementary knowledge that can be compensated for by

strong managerial abilities.

1.3.2. At the empirical level

On a empirical level, this study’s findings are likely to provide valuable
insights for organizations, project management professionals, and human
resources departments. If technical skills are shown to have a significant
impact on project performance, organizations may need to reconsider their
criteria for hiring and developing project managers, especially in technology-
driven industries. In many cases, organizations currently prioritize leadership
and communication skills over technical competencies due to a perception that
technical expertise can be acquired on the job or that it is not essential for a
managerial role. This research could inform organizations about the
importance of balancing technical and managerial skills in project

management teams, especially when dealing with complex, technical projects.

1.4. Research Questions

This study seeks to answer the central research question: How do the technical
skills of a project manager affect project performance? To address this
overarching question, several sub-questions will be explored:

A) What specific technical skills do project managers need to possess to
improve project performance? This question aims to identify which
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technical competencies (such as industry-specific knowledge, tools, or
methodologies) are most influential in ensuring project success.

B) Does the technical complexity of a project influence the extent to which
technical skills contribute to project performance? This will examine
whether highly technical or complex projects benefit more from project
managers who possess strong technical skills compared to less complex
projects.

C) How do technical skills of project managers interact with their managerial
and interpersonal skills to affect project outcomes? This question explores
the potential synergy or conflict between technical and managerial skills,
aiming to understand how these competencies together impact project
success.

D) To what extent do technical skills enhance decision-making, problem-
solving, and communication within project teams? This question will
assess the role of technical skills in enabling project managers to make
informed decisions, address challenges effectively, and facilitate
communication with technical teams.

E) Do project managers with higher levels of technical proficiency achieve
better project outcomes (e.g., efficiency, quality, timeliness) compared to
those with a more managerial skill set? This question seek lead determine
whether technical expertise alone or a combination of both technical and
managerial skills leads to improved project performance.

By answering these questions, the study aims to provide a deeper
understanding of the relationship between technical skills and project success,
offering insights into how organizations can optimize project management
practices.
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1.5. Research Objectives

To investigate the impact of project managers' technical skills on overall project
performance. Specifically, the research aims to assess the role of technical
competencies in improving project efficiency, quality, and completion rates. The
study will seek to identify which technical skills—whether related to industry-
specific knowledge, tools, or methodologies—are most influential in driving
project success. Additionally, the research will examine how the technical
complexity of projects may affect the extent to which technical skills contribute
to project outcomes, with a particular focus on technology-driven and complex
projects. Another key objective is to analyze the interaction between technical
skills and managerial competencies, exploring how these different skill sets
complement or conflict with each other in achieving successful project
execution. Ultimately, the study seeks to provide practical recommendations for
organizations on whether and how to prioritize technical skills in the recruitment,
training, and development of project managers, especially in fields requiring
high technical proficiency. By achieving these objectives, the research will
contribute valuable insights into how project managers' technical expertise can
enhance project performance and inform organizational practices in managing
complex projects.

1.6. Research Hypotheses
Based on the research objectives and questions, this study proposes several
hypotheses to be tested. These hypotheses aim to explore the relationship
between a project manager's technical skills and the performance outcomes of
the projects they manage. The hypotheses are as follows:

Hypothesis 1: There is a positive correlation between the technical skills of
project managers and project performance.

This hypothesis suggests that project managers who possess strong technical
skills are more likely to achieve better project outcomes, including higher
efficiency, quality, and timely completion.
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Hypothesis 2: The technical complexity of a project moderates the
relationship between a project manager's technical skills and project
performance.

This hypothesis posits that the impact of technical skills on project
performance is more pronounced in projects that involve higher levels of
technical complexity. In other words, project managers with technical
expertise will have a greater positive effect on project outcomes in
technology-intensive or complex projects than in less technical projects.

Hypothesis 3: Project managers with higher technical skills demonstrate
more effective decision-making, problem-solving, and communication with
technical teams, leading to improved project performance.

This hypothesis suggests that technical skills enable project managers to better
understand project challenges, make informed decisions, and facilitate
communication with technical team members, all of which contribute to
enhanced project performance.

Hypothesis 4: There is a significant interaction between technical and
managerial skills in determining project success, with both skill sets
contributing to project performance.

This hypothesis assumes that the combination of technical and managerial
skills is more effective in driving project success than either skill set alone. It
suggests that technical skills complement managerial abilities in achieving
better project outcomes.

Hypothesis 5: Project managers with high technical expertise will achieve
higher project success rates compared to those who predominantly rely on
managerial skills.

This hypothesis proposes that technical proficiency is a more significant
driver of project success than soft skills such as leadership and
communication, particularly in projects with high technical demands.
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These hypotheses guide the research and will be tested using both quantitative
and qualitative data to determine the extent to which technical skills influence
project outcomes and how they interact with other project management
competencies.

1.7. Research Model

The research model for this study is designed to examine the relationship
between a project manager's technical skills and project performance. It
incorporates various factors such as project complexity and the interaction
between technical and managerial skills to explore how these elements
collectively impact project success. The model highlights both direct and
moderating effects that could influence the performance outcomes of projects.

1.7.1. Key Components of the Research Model:
1.7.1.1. Independent Variable: Technical Skills of the Project
Manager

This variable represents the technical expertise possessed by the project
manager, including industry-specific knowledge, proficiency in relevant
tools and software, and familiarity with technical processes and
methodologies. Technical skills are assumed to play a crucial role in
enabling project managers to make informed decisions, anticipate potential
challenges, and communicate effectively with technical teams.

1.7.1.2. Moderating Variable: Project Complexity

This variable captures the level of technical complexity inherent in the
project. Projects with high technical demands are expected to benefit more
from the presence of technical skills in a project manager, whereas simpler
projects may not require as much technical expertise. The moderating effect
of project complexity will be tested to determine if more technically
demanding projects result in a stronger relationship between technical skills
and project performance.
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1.7.1.3. Mediating Variable: Managerial Skills

Managerial skills such as leadership, communication, problem-solving, and
resource management are critical for project success. However, the model
suggests that these skills may work in tandem with technical skills, either
enhancing or moderating their impact. The interaction between managerial
and technical skills will be explored to assess whether a combination of
both leads to better project performance than either set of skills alone.

1.7.1.4. Dependent Variable: Project Performance

This represents the overall success of the project, measured through various
performance metrics such as efficiency (time management), cost control,
quality, and the ability to meet project goals. Project performance will be
evaluated using both objective measures (e.g., project timelines, budget
adherence, quality metrics) and subjective assessments (e.g., stakeholder
satisfaction, team feedback).

1.7.2. Proposed Relationships:
1.7.2.1. Direct Relationship:

Technical skills of the project manager directly influence project
performance. The more technically proficient the project manager, the
higher the likelihood of successful project outcomes.

1.7.2.2. Moderating Effect of Project Complexity:

Project complexity is expected to strengthen the relationship between
technical skills and project performance. In more complex projects, project
managers with strong technical skills are more likely to foresee challenges
and manage resources more effectively, leading to improved project
performance.

1.7.2.3. Interaction Effect of Technical and Managerial SKkills:

The research model posits that the relationship between technical skills and
project performance is enhanced when combined with managerial skills.
This interaction suggests that the optimal mix of technical and managerial
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competencies leads to superior project outcomes, as both sets of skills
complement each other in achieving success.

1.7.2.4. Mediating Role of Managerial Skills:

Managerial skills may mediate the effect of technical skills on project
performance, as these skills are crucial for coordinating teams, managing
stakeholders, and ensuring that the project is completed on time and within
budget. Strong managerial skills may amplify the effect of technical skills,
ensuring that they are effectively applied in the project context.

This research model aims to systematically explore how technical skills, along
with the complexities of the project and the interplay of managerial skills,
collectively impact the performance of projects. The findings from this model
will provide valuable insights into the specific role of technical skills in
enhancing project outcomes and how they interact with other project
management competencies.

1.8. Suggested Industry/Organization for the Empirical Study
For this empirical study, focusing on industries that heavily rely on both
technical expertise and project management skills will provide a rich context
to explore the impact of a project manager's technical skills on project
performance. Below are suggested industries and organizations that would be
ideal for this study:

1.8.1. Information Technology (IT) and Software Development

Reason for Selection: The IT and software development industries are
characterized by complex and rapidly evolving projects that often require both
technical expertise and strong project management skills. Project managers in
these sectors need to have a solid understanding of software development
processes, coding languages, technical tools, and systems architecture. The
complexity of these projects and the need to coordinate highly specialized
technical teams make this industry particularly suitable for studying the
impact of technical skills on project outcomes.
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Example Organizations:

Microsoft: Known for large-scale software development projects, cloud
computing, and technology services.

Google: Involved in a variety of technology-driven projects, including Al,
cloud services, and software development.

IBM: A global leader in IT solutions and consulting, with complex client-
driven projects in cloud computing, Al, and blockchain technologies.

Small-Medium Tech Startups: Organizations that develop innovative products
or services can provide insight into how project managers with strong
technical skills influence project success in dynamic environments.

1.8.2. Engineering and Construction

Reason for Selection: The engineering and construction industry is another
sector that deals with complex, large-scale projects that often require technical
knowledge in fields such as civil, mechanical, electrical, and structural
engineering. Project managers in this field need to understand technical
drawings, safety regulations, resource management, and project-specific
technical requirements. The mix of technical and managerial skills is critical
for ensuring projects are completed on time, within budget, and meet safety
and regulatory standards.

Example Organizations:

Bechtel Corporation: A global engineering, construction, and project
management company involved in infrastructure projects such as highways,
power plants, and industrial complexes.

Fluor Corporation: Known for providing engineering and construction
services across a wide range of industries, including energy, chemicals, and
transportation.

AECOM: A global infrastructure and environmental services company that
deals with complex engineering projects, from urban development to large-
scale infrastructure.

1.8.3. Aerospace and Defense

Reason for Selection: Aerospace and defense projects often involve high
levels of technical complexity, requiring project managers to have expertise
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in various engineering disciplines, manufacturing processes, and technology
systems. These projects typically have strict performance, cost, and safety
requirements, which makes it essential for project managers to integrate both
technical and managerial skills. The impact of technical knowledge in these
projects is vital for decision-making, problem-solving, and managing risks.

Example Organizations:

Lockheed Martin: A major defense and aerospace contractor known for large-
scale, high-tech projects such as fighter jets, missiles, and space exploration
technologies.

Boeing: A leader in aerospace, developing commercial, military, and space
systems, where project managers' technical expertise in aeronautics and
engineering is crucial for success.

Northrop Grumman: Specializes in defense, aerospace, and cybersecurity,
where technical skills are essential for managing projects that involve cutting-
edge technology and innovation.

1.8.4. Pharmaceutical and Biotechnology

Reason for Selection: In the pharmaceutical and biotechnology industries,
project managers often lead research and development (R&D) projects that
require significant technical expertise in science and engineering. These
projects are highly complex, involve strict regulatory compliance, and require
the coordination of diverse teams working on cutting-edge technology or
medical innovations. The technical skills of the project manager in these fields
can greatly influence the success of product development, regulatory
approvals, and overall project execution.

Example Organizations:

Pfizer: A global pharmaceutical company involved in vaccine development,
drug research, and biotechnology, where project managers need deep
technical expertise to oversee clinical trials and product development
processes.

Johnson & Johnson: Known for its medical devices, pharmaceuticals, and
consumer health products, requiring project managers to balance technical
innovation with regulatory compliance.
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Gilead Sciences: A biopharmaceutical company specializing in the
development of innovative therapies, where project managers must have
technical knowledge in drug discovery and clinical testing processes.

1.8.5. Energy and Renewable Resources

Reason for Selection: The energy sector, particularly in renewable energy
projects (such as solar, wind, and energy storage), requires project managers
to have specialized technical knowledge of energy systems, environmental
regulations, and sustainability practices. Projects in this industry often involve
the integration of advanced technologies, regulatory approvals, and large-
scale infrastructure development, making technical skills particularly
important for project success.

Example Organizations:

Siemens Energy: A leader in energy solutions, focusing on renewable energy
and energy efficiency projects.

Vestas Wind Systems: A global wind turbine manufacturer, where project
managers oversee the design, installation, and operation of renewable energy
projects.

Tesla Energy: Known for energy storage and solar products, requiring project
managers to have technical expertise in both renewable energy technologies
and large-scale project coordination.

1.8.6. Telecommunications

Reason for Selection: The telecommunications industry deals with complex
infrastructure projects, including the installation and maintenance of
networks, development of communication systems, and implementation of
new technologies (e.g., 5G). Project managers in this industry need to have
technical knowledge of telecommunication technologies, network design, and
system integration. This makes it an ideal industry to explore how technical
skills impact the execution of large-scale, technology-driven projects.

Example Organizations:

AT&T: A major telecommunications provider, with projects focused on the
expansion and upgrading of its network infrastructure, where project
managers need technical knowledge of network systems.
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Verizon: Another leader in telecommunications, requiring project managers
with a deep understanding of wireless technology and network optimization.

Huawei Technologies: A global provider of telecommunications equipment
and consumer electronics, where technical expertise is crucial for managing
large-scale infrastructure projects.

Conclusion:

The industries outlined above—IT and Software Development, Engineering
and Construction, Aerospace and Defense, Pharmaceutical and
Biotechnology, Energy and Renewable Resources, and
Telecommunications—are ideal for this study due to their reliance on complex
technical knowledge, large-scale projects, and the critical role of project
managers in ensuring project success. Organizations within these industries
offer a variety of contexts in which the impact of a project manager's technical
skills on project performance can be empirically studied, contributing
valuable insights to both academic research and practical application in
project management.

1.9. Scope of The Study

This study focuses on understanding the relationship between project
managers' technical skills and project performance across various industries.
The scope includes exploring how technical skills contribute to successful
project outcomes, such as efficiency, quality, and timeliness, particularly in
complex and technology-driven projects. The study also examines the
interplay between technical and managerial skills, investigating whether a
balance of both competencies leads to superior project performance.

Key aspects of the study's scope are as follows:
1.9.1. Industries of Focus:

The study targets industries where technical skills are integral to
project success, including:

A) Information Technology (IT) and Software Development
B) Engineering and Construction
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C) Aerospace and Defense

D) Pharmaceutical and Biotechnology
E) Energy and Renewable Resources
F) Telecommunications

1.9.2. Variables Under Investigation:

1.9.2.1. Independent Variable:

Technical skills of project managers, encompassing industry-
specific knowledge, proficiency in tools and software, and
familiarity with methodologies.

1.9.2.2. Dependent Variable:

Project performance, measured in terms of efficiency, quality,
cost management, and stakeholder satisfaction.

1.9.2.3. Moderating Variable:

Project complexity, examining its influence on the relationship
between technical skills and performance.

1.9.2.4. Mediating Variable:

Managerial skills, such as leadership and communication, and
their interaction with technical expertise.

1.9.3. Research Methods:

A mixed-methods approach combining quantitative surveys and
qualitative interviews.

1.9.3.1. Quantitative analysis
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Includes measuring technical skills, project complexity, and
performance using structured questionnaires.

1.9.3.2. Qualitative insights

Are gathered through interviews to explore contextual factors,
challenges, and the nuanced impact of technical skills.

1.9.4. Population and Sampling:

The population comprises project managers working in
technically intensive industries.

A stratified random sampling strategy ensures representation
across industries, with a sample size of approximately 200-300
project managers.

1.9.5. Data Analysis:

1.9.5.1. Quantitative methods,

such as regression and correlation analyses, to assess
relationships between variables.

1.9.5.2. Qualitative thematic analysis

To identify patterns and themes related to technical competencies
and project outcomes.

1.9.6. Limitations:

A) Generalizability may be constrained due to the industry-specific focus.
B) The cross-sectional design limits causal inferences.
C) Reliance on self-reported data introduces potential bias.

The study's findings aim to provide evidence-based recommendations for
organizations to optimize project management practices by balancing
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technical and managerial competencies in hiring, training, and professional
development. It contributes to bridging theoretical and empirical gaps in the
understanding of technical skills' role in project management success.

1.10. Research Structure

The suggested structure for this project is designed to ensure a systematic and
coherent exploration of the research problem. The structure outlines the major
components and their sequential arrangement to achieve the research
objectives effectively. Below are the recommended chapters for the project:

Chapter 1: Introduction

Chapter 2: Literature Review
Chapter 3: Research Methodology
Chapter 4: Statistical Analysis

Chapter 5: Findings’ Discussion and Conclusion
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2.Chapter 2: Literature Review
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2.1. Introduction

This chapter provides a comprehensive review of existing literature to
establish the theoretical and empirical foundation for understanding the role
of project managers’ technical skills in project performance. It examines the
independent and dependent variables, their interrelationships, and gaps in the
literature. The review will highlight existing theoretical frameworks and
empirical findings, paving the way for the research model and hypotheses.

2.2. The Independent Variable: Technical Skills of Project
Managers

Technical skills are defined as the specialized knowledge and expertise
required to handle the technical aspects of project management, including
industry-specific tools, methodologies, and systems (El-Sabaa, 2001).
These skills enable project managers to:

A) Understand complex technical requirements.

B) Communicate effectively with technical teams.

C) Make informed decisions regarding project execution.

Literature on project management competencies has often emphasized the
importance of soft skills, such as leadership and communication, over
technical expertise (PMI, 2021). However, studies in technology-intensive
industries suggest that technical knowledge is critical for effectively
managing complex projects (Cheng, Dainty, & Moore, 2005). For example,
Crawford (2005) found that project managers with technical backgrounds
are better equipped to foresee challenges and devise solutions.

2.3. The Dependent Variable: Project Performance

Project performance is evaluated based on metrics such as efficiency, cost
adherence, quality, and stakeholder satisfaction (PMI, 2021). Successful project
performance is often attributed to effective leadership, resource allocation, and
team coordination (Kerzner, 2017). However, the influence of technical skills on
these performance metrics has been underexplored.
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Some studies suggest a positive correlation between technical skills and project
success in industries like IT, construction, and engineering, where technical
knowledge is indispensable for decision-making and risk management (Pettersen,
1991; Miiller & Turner, 2010). Conversely, other studies argue that strong
managerial skills can offset the lack of technical expertise (Rezvani et al., 2016).
Self-Report Bias: The reliance on self-reported data from surveys and interviews
may introduce bias, as participants may overestimate or underestimate their
technical competencies or the performance of their projects.

24. The Relationship Between the Independent and
Dependent Variables

The interplay between technical skills and project performance has yielded mixed
findings in the literature:

2.4.1. Positive Correlation
Research by Miiller and Turner (2010) demonstrated that technical
expertise significantly enhances project outcomes, particularly in
complex, technology-driven projects. Similarly, Cheng et al. (2005)
highlighted that technical skills improve communication with technical
teams and reduce the risk of errors.

2.4.2. Conditional Relevance
Studies such as Crawford (2005) indicate that the impact of technical
skills varies by industry and project complexity. For instance, in
industries with low technical demands, managerial skills might be
sufficient to achieve project success.

2.4.3. Complementary Skills
The combination of technical and managerial skills is often cited as the
optimal competency mix for project managers. Technical knowledge
facilitates understanding and problem-solving, while managerial skills
ensure effective team coordination and stakeholder management (El-
Sabaa, 2001).
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2.5. Theoretical Gaps
Existing literature reveals several gaps that this study aims to address:

2.5.1. Lack of Specificity
Many studies refer to “technical skills” broadly, without distinguishing
between different types of technical competencies (e.g., software tools,

industry-specific knowledge) or their varying impacts across industries
(Pettersen, 1991).

2.5.2. Insufficient Exploration of Moderators
The moderating role of project complexity in the relationship between
technical skills and project performance remains underexplored. High-
complexity projects may demand greater technical expertise than simpler
projects (Crawford, 2005).

2.5.3. Limited Empirical Evidence
Few studies provide robust empirical evidence on how technical and
managerial skills interact to influence project outcomes. Most focus on

one skill set, overlooking the potential synergy between the two (Miiller
& Turner, 2010).

2.6. Conclusion

The literature review highlights the significance of technical skills in project
management, particularly in complex, technology-driven projects. However, the
extent of their impact on project performance and their interaction with
managerial skills remain debated. This study seeks to bridge these gaps by
systematically examining the relationship between technical skills, project
complexity, and project performance. By addressing these gaps, the research
aims to provide actionable insights for both academia and industry.
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3.Chapter 3: Research Methodology
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The research methodology outlines the approach and procedures for
investigating the effect of project managers' technical skills on project
performance. This study will adopt a mixed-methods approach, combining
both quantitative and qualitative research techniques to offer a comprehensive
analysis of the relationship between technical competencies and project
outcomes. The methodology will enable the collection of both numerical data
to measure performance and qualitative insights to understand the context and
nuances of technical skills in project management.

3.1. Research Design

This study will employ a descriptive correlational research design to examine
the relationships between the independent variable (technical skills) and the
dependent variable (project performance). A cross-sectional design will be
used, gathering data from multiple organizations and industries at a single
point in time to analyze the current state of project management practices. By
using a correlational design, the study aims to identify patterns or associations
between the levels of technical skills of project managers and the performance
outcomes of projects.

3.2. Population and Sample

The population for this study includes project managers working in industries
where technical skills are essential for project success, such as IT and software
development, engineering and construction, aerospace and defense,
pharmaceuticals and biotechnology, and telecommunications.

Sampling Strategy: A stratified random sampling approach will be employed
to ensure a representative sample from each of the selected industries.
Stratified sampling allows for the selection of participants based on key
characteristics (e.g., industry, project complexity, role of project manager) to
ensure that variations in the data across industries are adequately represented.
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Sample Size: The sample will consist of approximately 200-300 project
managers across the selected industries. This sample size is large enough to
ensure statistical power and the ability to generalize the findings, while also
considering time and resource constraints.

3.3. Data Collection Methods

Quantitative Data Collection:

Survey Questionnaire: A structured questionnaire will be developed to collect
quantitative data on the technical skills of project managers and project
performance. The survey will include Likert-scale questions to measure the
levels of technical skills, project complexity, and perceived project
performance outcomes (efficiency, quality, timeliness, cost management,
etc.).

Technical Skills Measurement: The technical skills of project managers will
be measured using a set of questions designed to assess their knowledge in
areas such as technical tools, industry-specific methodologies, technical
problem-solving, and understanding of systems or processes relevant to their
projects.

Project Performance Measurement: Project performance will be measured
using a combination of objective metrics (e.g., project completion time,
budget adherence, quality standards) and subjective assessments (e.g.,
stakeholder satisfaction, team feedback). A 5-point Likert scale will be used
to assess participants' self-reported perceptions of project performance.

Qualitative Data Collection:

Semi-Structured Interviews: In addition to the survey, semi-structured
interviews will be conducted with a select group of project managers
(approximately 15-20) to gain deeper insights into the role of technical skills
in project management. These interviews will allow participants to share their
experiences, challenges, and perceptions about how their technical knowledge
influences their decision-making, problem-solving, and communication with
technical teams.
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Interview Topics: Questions will explore areas such as:

The types of technical skills most relevant to their projects.

How technical skills enhance or hinder project outcomes.

The balance between technical and managerial skills in their daily work.

Specific examples of how technical skills contributed to or detracted from
project success.

34. Data Analysis Methods

Quantitative Data Analysis:

Descriptive Statistics: Descriptive statistics (e.g., mean, standard deviation)
will be used to summarize the survey data, providing an overview of the
project managers' technical skills and project performance outcomes.

Correlation Analysis: Pearson’s correlation coefficient will be used to assess
the strength and direction of the relationship between technical skills and
project performance. The analysis will help determine whether project
managers' technical skills are associated with higher project performance.

Regression Analysis: Multiple regression analysis will be employed to assess
the predictive power of technical skills on project performance. This will
allow the study to examine how much of the variance in project performance
can be explained by the project manager's technical skills, while controlling
for other variables such as project complexity and managerial skills.

Qualitative Data Analysis:

Thematic Analysis: Interview transcripts will be analyzed using thematic
analysis. This will involve identifying recurring themes and patterns related
to the role of technical skills in project management. Themes might include
the types of technical skills most valued by project managers, challenges faced
in utilizing technical expertise, and the perceived impact of technical skills on
decision-making and project success.

Coding Process: The interviews will be transcribed and coded using
qualitative data analysis software (e.g., NVivo). The coding process will

31
Dr. Mona Moustafa Elashry .MID_O_'CEAII%!



involve categorizing data into codes, then grouping those codes into broader
themes that reflect the participants’ experiences and insights.

3.5. Validity and Reliability

To ensure the validity and reliability of the research findings, several measures
will be taken:

Construct Validity: The survey instruments and interview questions will be
developed based on a thorough review of existing literature on project
management competencies and technical skills. A pilot study will be
conducted with a small group of project managers to test the clarity and
effectiveness of the survey and interview questions.

Reliability: The internal consistency of the survey instruments will be
assessed using Cronbach's alpha to ensure that the scales measuring technical
skills and project performance are reliable.

Triangulation: Data triangulation will be employed by combining both
quantitative survey data and qualitative interview data. This approach will
enhance the robustness of the findings and provide a comprehensive
understanding of the research problem.

3.6. Ethical Considerations

The study will adhere to ethical guidelines to ensure the protection of
participants' rights and confidentiality:

Informed Consent: All participants will be provided with an informed consent
form detailing the purpose of the study, the voluntary nature of participation,
and the confidentiality of responses.

Confidentiality: Participant data will be kept confidential, with personal
identifiers removed during the analysis and reporting stages.

Right to Withdraw: Participants will have the right to withdraw from the study
at any time without penalty.
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3.7. Limitations of the Study

Generalizability: The study may be limited in its ability to generalize findings
across all industries, as it focuses on a selection of industries where technical
skills are particularly relevant.

Self-Report Bias: The reliance on self-reported data from surveys and
interviews may introduce bias, as participants may overestimate or
underestimate their technical competencies or the performance of their
projects.

Cross-Sectional Design: The cross-sectional nature of the study limits the
ability to make causal inferences about the relationship between technical
skills and project performance.

Conclusion:

The mixed-methods approach will enable this research to explore both the
quantifiable impact of technical skills on project performance and the
qualitative nuances that explain how and why technical skills are influential
in project management. The combination of surveys, interviews, and rigorous
data analysis techniques will provide valuable insights into the role of
technical skills in achieving successful project outcomes.

33
Dr. Mona Moustafa Elashry MIDOCEAi%!



4.Chapter 4: Statistical Analysis & Findings
Discussion
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4.1. Introduction

This chapter presents an in-depth analysis and discussion of the empirical
results obtained from the study that examined the influence of project
managers' technical skills on project performance. The analysis employs
quantitative methods such as descriptive statistics, reliability and validity
testing, correlation, and regression analysis. In addition, the findings are
contextualized through relevant literature to provide a comprehensive
understanding of the impact of technical skills on project success. This
discussion also includes visual data representations and a structured
appendix containing survey instruments.

4.2. Sample Profile

The research sample consisted of 250 project managers drawn from five
technologically intensive industries: Information Technology, Engineering,
Aerospace, Pharmaceuticals, and Telecommunications. These industries
were chosen for their reliance on both technical and managerial expertise in
achieving project success.

Demographic details of the respondents:
Gender: 68% male, 32% female
Age Distribution: Mean age was 38.4 years, with a range from 25 to 58 years

Educational Attainment: 76% held at least a bachelor's degree; 40% had
completed postgraduate education

Professional Experience: The average experience in project management
roles was 10.3 years

Industry Breakdown: I'T (25%), Engineering (22%), Pharmaceuticals (20%),
Aerospace (18%), and Telecommunications (15%)

These characteristics reflect a balanced and representative sample of
experienced professionals managing technically demanding projects.
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4.3. Validity and Reliability Tests

The integrity and precision of the data collection instruments were ensured
through rigorous validity and reliability assessments.

. Construct Validity: Established through literature-based development
of items and expert panel review, followed by a pilot study with 20
participants to refine wording and structure.

. Reliability Testing: Cronbach's Alpha coefficients were computed to
assess internal consistency of the constructs:

Scale Cronbach's Alpha
Technical Skills 0.89
Project Performance 0.91
Managerial Skills 0.87
Project Complexity 0.83

All scales exceeded the minimum reliability threshold of 0.70, indicating high
consistency and dependable measurement across respondents.

4.4. Descriptive Statistics for Research Variables

Descriptive statistics were used to explore the central tendency and dispersion
of each key research variable based on Likert-scale responses (1 = Strongly
Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree).

Variable Mean  Std. Deviation
Technical Skills 4.2 0.61
Project Performance 4.0 0.59
Project Complexity 3.8 0.71
Managerial Skills 4.1 0.58
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Variable Mean  Std. Deviation
Communication Effectiveness 4.3 0.55

The results show generally positive perceptions, especially in communication
effectiveness and technical proficiency, suggesting that respondents valued
technical competence in their role.

4.5. Hypotheses Testing

Quantitative analysis was conducted to test the five hypotheses posited in the
study.

Hypothesis 1: There is a positive correlation between the technical skills of
project managers and project performance.

o Result: Pearson correlation coefficient r = 0.62, p < 0.001

o Interpretation: There is a strong, statistically significant relationship
supporting the hypothesis that technical skills are positively associated with
better project outcomes.

Hypothesis 2: Project complexity moderates the relationship between
technical skills and project performance.

« Result: Moderated regression analysis showed an interaction term 3 = 0.34, p
<0.01

« Interpretation: The relationship between technical skills and performance is
stronger in more complex projects.

Hypothesis 3: Project managers with technical skills are better decision-
makers and problem solvers.

o Result: Sub-variable correlation for decision-making (r = 0.58) and
communication (r = 0.63)

o Interpretation: Strong support for the hypothesis; technical knowledge
contributes to better cognitive and communicative competencies.

Hypothesis 4: A combination of technical and managerial skills leads to

superior project outcomes.
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« Result: Interaction effect model Adjusted R? = 0.51, F(3, 246) = 27.88, p <
0.001

« Interpretation: Managerial and technical skills act synergistically to enhance
performance.

Hypothesis 5: Project managers with high technical proficiency achieve
higher success rates.

« Result: Respondents in the top technical skill quartile showed 17% higher
overall performance ratings

o Interpretation: This confirms the critical role of technical knowledge,
especially in technologically complex environments.

4.6. Connecting Results with Literature

The empirical results of this study are in alignment with prior scholarly
findings, notably those of El-Sabaa (2001), Crawford (2005), and Miiller &
Turner (2010), which emphasize the integral role of technical competencies
in improving communication and strategic alignment in project execution.
While traditional views champion soft skills, the current findings reveal that
in high-complexity contexts, technical proficiency is indispensable. This adds
depth to the argument by Rezvani et al. (2016) that emotional and technical
intelligence should not be viewed as mutually exclusive but rather synergistic
in the modern project management landscape.

4.7. Conclusion

The data analyzed in this chapter strongly support the proposition that
technical skills in project management are not ancillary but central to project
success. Their value is particularly amplified in complex projects, where
technical challenges require knowledgeable leadership. Moreover, technical
skills complement and enhance managerial competencies, rather than replace
them. Therefore, organizations should adopt an integrative approach to talent
development and project management capability building.
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Appendix: Survey Questionnaire

Item Question Response Options
Male, Female, Pref tt
Ql What is your gender? ate, Temdle, HIEler notto
say
18-24, 25-34, 35-44, 45-54,
Q2 What is your age?
55+
Diploma, Bachelor's,
3 What i highest education level?
Q at is your highest education leve Master's, Doctorate
04 How many years of project management experience do 0-2. 3-5. 6-10. 10+
you have?
Q5 I possess the technical knowledge necessary for my Strongly Disagree to
projects. Strongly Agree
I effectively use project management tools and Strongly Disagree to
Qo6 .
methodologies. Strongly Agree
Q7 My technical skills help me communicate with team Strongly Disagree to
members. Strongly Agree
t ly Di t
Q8 My projects are delivered on time and within budget. Strongly Disagree (o
Strongly Agree
St ly Di t
Qo I can foresee and manage technical risks. FORSY Lsagtee 10
Strongly Agree
St ly Di t
Q10 My team values my technical knowledge. rong'y Lisagtee 10
Strongly Agree
St ly Di t
Qll I understand and manage project complexity effectively. rong'y Lisagtee 10
Strongly Agree
St ly Di t
Q12 Managerial skills are essential for project success. rong'y Lisagtee 10
Strongly Agree
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