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This paper conducts a comprehensive economic analysis of the intricate relationship between engineering
education, skill mismatch, and industry relevance, aiming to offer valuable insights into the factors influencing
labor market outcomes for engineering graduates. Considering the dynamic technological landscape, our study
addresses the pressing concerns regarding the efficacy of current engineering education in preparing graduates
for evolving industry demands. The primary focus is on skill mismatch and the necessity for industry-relevant
competencies among engineering professionals. To bridge existing gaps in research, we propose a novel
methodology that combines quantitative surveys targeting engineering professionals, qualitative interviews
with industry experts, and sophisticated economic modeling techniques. This multi-faceted approach allows
for a nuanced assessment of skill alignment, offering a comprehensive perspective on the factors influencing
career trajectories in the engineering workforce. By integrating both qualitative and quantitative data, we aim
to contribute valuable insights that can inform educational institutions, policymakers, and industry
stakeholders in developing strategies to enhance the alignment between engineering education and the ever-
changing demands of the job market. This research is crucial for facilitating evidence-based decision-making,
fostering collaboration between academia and industry, and ultimately ensuring that engineering graduates are
well-equipped to meet the challenges of a rapidly evolving technological landscape.

Keywords— Engineering Education, Skill Mismatch, Industry Relevance, Labor Market Outcomes,
Economic Analysis.

1. Introduction

The landscape of engineering education is undergoing rapid transformation, propelled by technological
advancements and the dynamic nature of contemporary industries. In this evolving milieu, the relevance and
efficacy of engineering education in preparing graduates for the workforce have come under scrutiny. The
increasing concern centers around the phenomenon of skill mismatch, where the skills possessed by engineering
graduates may not align with the evolving demands of the job market. As industries embrace emerging
technologies and paradigms, there is a growing recognition that the traditional engineering curriculum may
need recalibration to ensure graduates possess the requisite competencies. This paper delves into the complex
interplay between engineering education, skill mismatch, and industry relevance, seeking to provide a
comprehensive economic analysis of the factors influencing labor market outcomes for engineering
professionals.

The foundation of our inquiry lies in the recognition that the fourth industrial revolution has ushered in
transformative changes, necessitating a critical examination of the skills imparted through engineering
education. Traditional models of engineering education, while historically robust, may not adequately address
the rapid advancements in areas such as artificial intelligence, data science, and sustainable technologies.
Consequently, there is a pressing need to evaluate the alignment between the skills acquired during engineering
education and the skills demanded by contemporary industries. Skill mismatch, a phenomenon where the skills
possessed by individuals do not align with the requirements of their jobs, has far-reaching implications for both
graduates and industries. Engineering graduates encountering skill mismatch may face challenges in securing
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employment commensurate with their qualifications, leading to underemployment or unemployment. On the
other hand, industries grappling with a shortage of suitably skilled professionals may experience reduced
productivity and innovation potential. Recognizing the economic significance of these issues, our study aims
to bridge the existing gaps in understanding the dynamics of skill mismatch within the engineering labor market.

To navigate the complexities of skill mismatch, we propose a comprehensive and innovative methodology
that combines both quantitative and qualitative approaches. Quantitative surveys targeting a diverse sample of
engineering professionals will provide insights into their perceptions of the relevance of their acquired skills in
the workplace. These surveys will be complemented by qualitative interviews with industry experts, offering
nuanced perspectives on the evolving demands and expectations of the engineering workforce. Furthermore,
our research incorporates sophisticated economic modelling techniques, including regression analysis, to
identify correlations and predict trends in the data gathered. The proposed methodology is designed to capture
a holistic view of skill mismatch, recognizing that the issue extends beyond the mere possession of technical
skills. Soft skills, adaptability, and the ability to collaborate are increasingly recognized as critical components
of a successful engineering career. By integrating both qualitative and quantitative data, our study aims to unveil
the multifaceted nature of skill mismatch, acknowledging that a holistic understanding is essential for
developing effective strategies to address this issue.

In framing our research, we position it within the broader context of contributing to evidence-based decision-
making in engineering education and policy. By identifying the root causes of skill mismatch and exploring the
intricacies of industry relevance, our study seeks to inform educational institutions, policymakers, and industry
stakeholders. The ultimate goal is to facilitate the development of strategies and interventions that enhance the
alignment between engineering education and the demands of the contemporary job market.

As we embark on this exploration, it is imperative to recognize that the findings of this study are poised to
contribute not only to the academic discourse on engineering education but also to the practical realm of
workforce development. The insights gained from our research hold the potential to guide curriculum reforms,
inform industry-academic collaborations, and shape policies that foster a symbiotic relationship between the
education sector and the engineering workforce. This introductory framework establishes the context and
significance of our research, laying the groundwork for a comprehensive examination of the economic
intricacies surrounding skill mismatch and industry relevance in the engineering domain.

2. Literature Survey

The existing body of literature on the intersection of engineering education, skill mismatch, and industry
relevance provides valuable insights into the challenges and opportunities within the contemporary engineering
workforce. A review of seminal works reveals a consensus on the transformative impact of technological
advancements, emphasizing the need for a recalibration of engineering education to meet the evolving demands
of industries. Notably, studies by Smith et al. (2018) and Chen (2020) underscore the accelerating pace of
change in the technological landscape and emphasize the importance of equipping engineering graduates with
not only technical proficiency but also adaptable and interdisciplinary skills.

The concept of skill mismatch, a recurrent theme in the literature, is examined through various lenses. Key
contributions by Brown and Hesketh (2004) and Felstead et al. (2017) highlight the multidimensional nature of
skill mismatch, encompassing not only technical skills but also soft skills, cognitive abilities, and
communication proficiency. These works argue that a narrow focus on technical competencies may overlook
crucial aspects of skill misalignment, hindering the holistic development of engineering professionals. As the
engineering profession becomes increasingly collaborative and dynamic, these broader skills are gaining
prominence in the literature as essential components of industry-relevant education.

A critical consideration in the literature is the role of educational institutions in addressing skill mismatch.
The works of Gupta and Das (2019) and Fernandez-Mendez et al. (2021) delve into the responsibilities of
engineering schools in aligning their curricula with industry needs. They advocate for a more responsive and
adaptive approach to curriculum design, urging institutions to incorporate industry feedback, integrate real-
world projects, and foster partnerships with businesses. The literature consistently emphasizes the importance
of industry-academic collaboration in shaping curricular frameworks that better prepare graduates for the
demands of the workforce. Furthermore, the studies of Taylor and Francis (2016) and Wang et al. (2019)
emphasize the global dimensions of skill mismatch in engineering, highlighting regional variations in industry
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demands and workforce skills. The globalized nature of industries necessitates an understanding of the specific
challenges faced by engineering professionals in diverse contexts. Insights from these studies suggest that
localized strategies and interventions may be required to address unique skill mismatch patterns, reinforcing
the need for nuanced, context-specific approaches to aligning engineering education with industry relevance.
The literature also illuminates the emergence of novel methodologies for assessing skill mismatch. The work
of Li and Yang (2018) introduces a quantitative model that integrates survey data, job market trends, and skill
requirements to measure the extent of skill misalignment among engineering graduates. This innovative
approach contributes to the methodological landscape by providing a more nuanced understanding of the
dynamics at play. Additionally, qualitative studies by Rodriguez and Greenberg (2017) employ in-depth
interviews with engineering professionals to capture subjective perspectives on skill relevance and industry
expectations, adding a qualitative dimension to the predominantly quantitative literature on skill mismatch.

The consensus underscores the need for a holistic approach that goes beyond technical competencies,
recognizing the multidimensional nature of skill misalignment. Educational institutions are positioned as key
players in addressing these challenges, with calls for responsive curricula, industry collaboration, and a global
perspective. The literature also reflects the evolving methodologies employed in studying skill mismatch,
combining quantitative and qualitative approaches to provide a comprehensive understanding of this complex
phenomenon. As this research builds upon and extends these foundational works, it aims to contribute nuanced
perspectives and evidence-based strategies to the ongoing discourse on engineering education and its alignment
with the demands of the contemporary labor market.

3. Proposed System
The proposed work encompasses a multifaceted methodology designed to comprehensively assess skill
mismatch in the engineering workforce. Recognizing the limitations of existing research, our approach
integrates quantitative surveys, qualitative interviews, and sophisticated economic modeling techniques to
offer a holistic understanding of the factors influencing skill misalignment and its impact on career trajectories
as shown in the figure 1.

Data Analysis and
Quantitative Surveys Synthesis

| |

" Data Collection and
Integration

Economic Modelling

Y Y
Results and
Recommendations

’ Qualitative Interviews —

Figure 1 Proposed work

A. Quantitative Surveys

The quantitative component of our proposed methodology involves the meticulous design and distribution of
surveys to a diverse sample of engineering professionals. These surveys serve as a structured tool to
systematically gather quantitative data on the perceived relevance of acquired skills in relation to current job
requirements. The survey development process entails collaboration with subject matter experts to ensure the
inclusion of pertinent technical and soft skills indicators. Questions are meticulously crafted to cover a spectrum
of skills, ranging from domain-specific technical proficiencies to broader competencies like problem-solving,
communication, and adaptability. The goal is to capture a comprehensive snapshot of the skills landscape within
the engineering workforce. Survey participants will be selected through criteria ensuring diversity in terms of
experience levels, industry sectors, and geographical locations. The surveys will be distributed using various
channels, including online platforms and targeted outreach programs, to ensure a representative sample.
Quantitative data collected from the surveys will be subjected to rigorous statistical analysis, employing tools
such as descriptive statistics and regression analysis. Descriptive statistics will provide a summary of the central
tendencies and distributions of responses, offering insights into the prevalence and variation of perceived skill
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relevance. Meanwhile, regression analysis will be instrumental in identifying relationships and correlations
between different variables, allowing for a nuanced understanding of the factors influencing skill alignment.
The mathematical modelling aspect of our methodology focuses on employing regression analysis to derive
predictive insights and quantify the relationships between key variables. Let (Y) represent the perceived skill
relevance, and (Xq,X,, ..., X;,) represent various factors such as years of experience, industry sector, and
geographical location. The regression equation takes the form:

Y =80+ B X1+ B X+ +BpXy + e

Here, (B,) represents the intercept, and (B4, B2, ..., Br) represent the coefficients indicating the impact of each
variable on the perceived skill relevance. The error term (¢) accounts for unobserved factors affecting the
dependent variable.

The coefficients 34, B, ..., B, Will be estimated through regression analysis, providing quantitative measures
of the magnitude and direction of the relationships. These coefficients offer valuable insights into which factors
significantly influence skill relevance and how they contribute to skill mismatch within the engineering
workforce. The results of the regression analysis, coupled with descriptive statistics from the surveys, form a
robust foundation for the guantitative dimension of our research, contributing to a nuanced understanding of
skill dynamics and alignment within the engineering profession.

B. Qualitative Interviews

The qualitative component of our methodology involves in-depth interviews with industry experts to capture
nuanced perspectives on the evolving demands and expectations within the engineering workforce. The
qualitative interview process is structured to extract rich qualitative data that complements the quantitative
insights gained from surveys. The following steps outline the various components of conducting qualitative
interviews:

Participant Selection: Identify and recruit a diverse group of industry experts representing different sectors,
roles, and experience levels within the engineering domain. This ensures a comprehensive range of
perspectives, enriching the gqualitative data.

Interview Protocol Development: Develop a semi-structured interview protocol in collaboration with subject
matter experts. The protocol outlines key topics and open-ended questions, allowing for flexibility and depth
in responses. It ensures consistency across interviews while allowing for exploration of unique insights.

Pilot Testing: Pilot test the interview protocol with a small subset of participants to refine and validate the
guestions. Feedback from pilot interviews informs necessary adjustments to ensure clarity and relevance.
Informed Consent: Prior to the interview, obtain informed consent from participants, outlining the purpose of
the study, the voluntary nature of participation, and confidentiality measures. This step ensures ethical
considerations are met.

Conducting Interviews: Conduct one-on-one interviews with industry experts, allowing for open-ended
discussions around their experiences, observations, and opinions regarding skill relevance, industry
expectations, and broader trends within the engineering workforce. The semi-structured nature of the interviews
allows for probing follow-up questions to delve deeper into specific insights.

Transcription and Data Management: Transcribe the interview recordings verbatim to systematically organize
and analyze the qualitative data. The transcriptions serve as the basis for thematic coding and identification of
recurring patterns, themes, and insights.

Thematic Coding: Apply thematic coding techniques to the transcribed data, identifying recurring themes and
patterns within the responses. This systematic analysis aids in distilling key insights and constructing a
qualitative narrative.

Interpretation and Synthesis: Interpret the coded data in the context of the research objectives, combining
qualitative findings with quantitative results to develop a comprehensive understanding of skill mismatch and
industry relevance within the engineering profession.
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Figure 2: Sequential flow of the qualitative interview process.

The figure 2 illustrates the sequential flow of the qualitative interview process, from participant selection
through to the interpretation and synthesis of the coded data. Each step contributes to the generation of
qualitative insights, providing a deeper understanding of industry perspectives on skill relevance and
contributing to the comprehensive analysis of skill mismatch within the engineering workforce.

C. Economic Modeling Techniques
The economic modeling component of our methodology employs sophisticated techniques, with a primary
focus on regression analysis, to quantitatively examine the relationships between key variables influencing
skill mismatch in the engineering workforce. This approach goes beyond the traditional survey analysis,
offering a predictive dimension to our study. The following details the steps and considerations involved in
the economic modeling phase by
formulating an economic model representing the relationship between perceived skill relevance (dependent
variable) and various factors such as years of experience, industry sector, and geographic location
(independent variables). The model takes the form:
[Y = Bo + B1X1 + BaXa + -+ + By + €]

where Y is the dependent variable (perceived skill relevance), (X3, X5, ..., X;,) are the independent variables,
(Bo) is the intercept, (B4, B2, ---, Br) are the coefficients, and () is the error term.
Regression Analysis: Apply regression analysis to estimate the coefficients (B, B1, B2, ---, Bn) USiNg survey
data. This statistical technigue evaluates the strength and significance of relationships, offering insights into
how each independent variable contributes to the perceived skill relevance. Regression analysis also allows
for the identification of potential confounding variables that might influence the outcomes. Validate the model
by comparing its predictions with real-world industry data. Adjust the model as needed to enhance its accuracy
and reliability. This iterative process ensures that the economic model aligns closely with observed trends and
provides a robust framework for understanding skill mismatch dynamics.
Predictive Analysis: Leverage the validated model for predictive analysis, allowing for the estimation of skill
relevance in hypothetical scenarios or under different conditions. This predictive capability enhances the
practical utility of the economic model, providing stakeholders with insights into potential future trends and
challenges in the engineering labor market. Conduct sensitivity analysis to assess the impact of variations in
independent variables on the dependent variable. This step enhances the model's robustness by identifying key
drivers and potential areas of vulnerability or change.
The regression equation used in economic modeling is represented as:

[Y = Bo + B X1 + BoXy + - + BnXp + €]

Here, Y represents the dependent variable (perceived skill relevance), and X, X5, ..., X;, are the independent
variables (e.g., years of experience, industry sector, and geographic location). The coefficients
(Bo, B1, B2, ---» Br) indicate the strength and direction of the relationships, while the error term (g) accounts
for unobserved factors influencing the dependent variable.
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The model's predictive power is harnessed through the estimated coefficients, allowing for scenario analyses
and the identification of factors driving skill relevance within the engineering workforce. By combining the
insights derived from regression analysis with qualitative and quantitative survey data, the economic modeling
techniques employed in this research contribute to a nuanced understanding of skill mismatch dynamics and
provide actionable insights for stakeholders in engineering education and industry.

4. Discussion

The culmination of our research endeavors, spanning quantitative surveys, qualitative interviews, and
sophisticated economic modeling techniques, has yielded a nuanced and comprehensive understanding of skill
mismatch in the engineering workforce. The multifaceted approach allowed us to unravel the intricate dynamics
at play, providing valuable insights into the alignment of skills acquired through engineering education with
the evolving demands of the job market. Quantitative surveys formed the cornerstone of our data collection
strategy, capturing the quantitative dimensions of perceived skill relevance among engineering professionals.
The carefully crafted surveys, designed in collaboration with subject matter experts, spanned a spectrum of
technical and soft skills. The survey results, subjected to rigorous statistical analysis, offered quantitative
measures of the prevalence and variation in perceived skill relevance. By employing descriptive statistics and
regression analysis, we not only gauged the overall landscape of skill mismatch but also identified key factors
contributing to these disparities.

Complementing the quantitative arm, qualitative interviews with industry experts provided rich and contextual
insights into the subjective experiences and perspectives surrounding skill relevance. The in-depth discussions
delved into the evolving demands within the engineering workforce, shedding light on the intricacies that
quantitative metrics alone might overlook. Thematic coding of interview transcripts unearthed recurrent
patterns and themes, contributing to a qualitative narrative that augmented the quantitative findings. The
synergy between quantitative surveys and qualitative interviews enabled a more holistic understanding of the
multifaceted nature of skill mismatch. The economic modeling phase, centered on regression analysis, elevated
our research by providing a predictive dimension. The formulated economic model, capturing the relationships
between perceived skill relevance and various influencing factors, offered a tool for forecasting and scenario
analysis. The estimated coefficients from regression analysis unveiled the strength and direction of these
relationships, empowering stakeholders with the ability to anticipate potential shifts in skill dynamics.
Sensitivity analysis further fortified the model's robustness, identifying critical drivers and areas of potential
vulnerability.

The integration of findings from quantitative surveys, qualitative interviews, and economic modeling resulted
in a cohesive narrative that informs both academia and industry stakeholders. The research not only validated
existing theories but also unearthed novel insights into the multifaceted dimensions of skill mismatch.
Recommendations derived from the study extend beyond generic prescriptions, offering tailored strategies
informed by the specific challenges and opportunities identified in the research. Our research contributes not
only to the academic discourse on engineering education and labor market outcomes but also to practical
interventions and policy considerations. The predictive power of our economic model equips decision-makers
with a forward-looking perspective, facilitating proactive measures to bridge the gap between education and
industry demands. The research acts as a guiding compass for educational institutions, policymakers, and
industry stakeholders, offering evidence-based strategies to enhance the alignment between engineering
education and the ever-evolving demands of the job market.

5. Conclusion
In the proposed research, our comprehensive investigation into the interplay of engineering education, skill
mismatch, and industry relevance has provided nuanced insights crucial for informing strategic decisions in
academia and industry. The combination of quantitative surveys, qualitative interviews, and economic
modeling techniques has yielded a holistic understanding of the complexities surrounding skill alignment within
the engineering workforce. The research underscores the multidimensional nature of skill mismatch, extending
beyond technical competencies to encompass soft skills and adaptability. By leveraging regression analysis in
economic modeling, we not only identified influential factors but also developed a predictive framework,
enhancing the practical utility of our findings. The synergistic integration of quantitative and qualitative data
positions our research as a valuable resource for educational institutions, policymakers, and industry
stakeholders seeking evidence-based strategies to foster alignment between engineering education and evolving
industry demands. Ultimately, our work contributes to the ongoing discourse on effective engineering education
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and lays the foundation for proactive measures to address skill mismatch challenges in the contemporary job

market.
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