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Abstract

This study examines evolving entry-level
educational requirements across a range of U.S.
economic sectors and investigates how these
shifts relate to inflation-adjusted wage growth
over the period from 2019 to 2023. Using
comprehensive sector-specific data sourced
from the Bureau of Labor Statistics, we explore
whether sectors increasingly favor higher
educational qualifications and assess the extent
to which these requirements impact wage
dynamics. Our analysis employs logistic
regression to identify significant changes in
education requirements within sectors, multiple
linear regression to quantify the relationship
between education and wage growth, analysis of
variance (ANOVA) to examine wage variability
across education levels, and Pearson correlation
to measure the strength of the education-wage
growth association. Findings from this research
provide insights into the economic value of
education across industries, highlighting
implications for workforce development,
sector-specific wage trends, and long-term
career planning.
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Introduction

The decline in undergraduate program
enrollment, paired with a growing job market,
highlights a potential shift in the alignment
between  educational institutions and
workforce demands. This study examines
whether entry-level educational requirements
have adjusted in response, possibly lowering
to widen candidate eligibility, and investigates
the implications for wage structures across
sectors. Through this analysis, we aim to
uncover how evolving education standards
impact wage growth, wage equity, and the
perceived value of higher education within a
dynamic labor market.

1. Have entry-level educational requirements
shifted across sectors from 2019 to 2023?
What is the statistical relationship between
educational requirements and wage growth
across sectors?

. Do sectors requiring lower education levels
experience slower wage growth?

Which  sectors exhibit the largest
inflation-adjusted wage growth, and does
this correlate with educational
requirements?

2.
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Methodology
This analysis utilizes data from multiple authoritative sources to assess the relationship between
educational requirements, wage growth, and sector-specific employment trends from 2019 to 2023. Key
datasets include:
o BLS Employment Projections: Provides detailed sector-based employment data, enabling analysis of
labor trends and educational demands within industries.
o Consumer Price Index (CPI) Data: Used to adjust wages for inflation, ensuring that wage trends reflect
true purchasing power over time.
o Entry-Level Educational Requirement Datasets: Offers insights into minimum educational qualifications
for various roles, allowing us to track shifts in baseline education requirements by sector.

Core Variables for Analysis:

> NAICS Codes: The North American Industry Classification System (NAICS) codes serve as
sector-specific identifiers. These codes allow for consistent, granular comparisons across industries,
ensuring that wage and educational trends are accurately aligned within distinct economic sectors.

o Year: This variable captures time trends, enabling longitudinal (time series) analysis of educational
requirements, wage growth, and employment patterns over the period from 2019 to 2023.

o Education Level: Education levels are collapsed into two binary categories for simplicity in categorical
analysis:

o High Education Level: Bachelor’s degree or above.

o Low Education Level: Associate degree or below. This binary classification allows for clearer insights
into whether sectors favor higher education over time.

o Wages (CPI-Adjusted): Wage data are adjusted using CPI to provide an accurate reflection of real wage
growth, accounting for inflation. We include the mean wage and specific percentiles (10th, 50th, and
90th) to capture both average trends and wage distribution within each sector. This detailed view allows
us to observe wage variability within and across sectors at different earning levels.

o Total Employment: This variable captures the growth or contraction within each sector, providing
context for educational requirement shifts. By considering total employment alongside wage data, we
can assess whether increased education requirements correspond with sectoral growth or decline.

Analytical Techniques:
To address each business question, we applied the following statistical techniques:

o Logistic Regression: This technique assesses the odds of changes in educational requirements within
sectors over time. By examining the likelihood of sectors adopting higher educational standards, we
identify industries where advanced education is increasingly valued, relative to baseline years.

o Multiple Linear Regression: Used to analyze the relationship between educational requirements and
inflation-adjusted wage growth. This technique allows us to determine the extent to which higher
education requirements predict wage increases, highlighting the potential premium associated with
educational attainment within sectors.

> One-Way ANOVA (Analysis of Variance): ANOVA compares wage growth variability across education
levels to determine if sectors with higher educational demands exhibit distinct wage growth patterns.
This helps clarify whether educational attainment significantly impacts wage dispersion within and
across sectors.

o Pearson Correlation: This method quantifies the correlation between education levels and
inflation-adjusted wage growth, providing insight into whether sectors requiring higher education levels
experience proportional wage increases. A correlation analysis also highlights how closely wage trends
align with educational requirements, helping to isolate the influence of education on wage dynamics.
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Business Question 1: Changes in Educational Requirements

Objective: To determine if there has been a shift in educational requirements across different sectors
over time, specifically identifying trends toward higher educational qualifications.

Methodology: We utilized a logistic regression model to examine changes in educational requirements
across 20 sectors. By calculating odds ratios for each sector, we assessed the likelihood of jobs
requiring higher education over time. The model focused on identifying sectors where shifts in
educational levels were statistically significant, using binary indicators of educational requirements (e.g.,
higher education required vs. not required) as the response variable.

Findings: The analysis revealed that 16 out of the 20 sectors showed statistically significant changes in
educational requirements, with odds ratios indicating a trend toward higher educational qualifications.
This suggests an increased preference for candidates with advanced education in these sectors. The
remaining 4 sectors, however, displayed no statistically significant changes, indicating stable
educational requirements over the observed period.

Interpretation: The significant upward trend in educational requirements across the majority of sectors
suggests a growing emphasis on higher education within the workforce. This may reflect broader
economic or technological shifts that increase demand for specialized skills and knowledge. The stable
requirements in the remaining sectors could indicate that these industries either have established
educational baselines that meet their needs or are less affected by such shifts.

Implications: These findings highlight the need for workforce development initiatives that support
advanced education and skill-building, particularly in sectors showing significant trends toward higher
qualifications. For policymakers, understanding these trends can help inform educational funding
priorities and support programs that align workforce skills with sector demands. Employers may also
consider aligning recruitment strategies with this trend, especially in sectors where advanced education
is becoming a stronger hiring criterion.
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Business Question 2: Education and Wage Growth Relationship

Objective: To analyze how educational requirements impact inflation-adjusted wage growth,
assessing whether higher educational levels correlate with increased wages across sectors over time.

Methodology: We employed a multiple linear regression model to quantify the relationship between
education level and inflation-adjusted wage growth. The primary predictor variable, Edu_Level_Binary,
represented the educational requirement for each role in a binary format (e.g., advanced degree vs. no
advanced degree). We included interaction terms between educational level and year to evaluate
whether the influence of education on wages varied over time.

Findings: The regression results demonstrated a statistically significant positive relationship between
higher educational levels and wage growth, evidenced by an F-value of 396.34 and a p-value of less
than 0.0001. These values confirm that the relationship between education and wage growth is
robust, with higher educational requirements consistently associated with greater inflation-adjusted
wage increases. However, the interaction terms between Edu_Level_Binary and year were not
significant, indicating no substantial changes in the education-wage relationship over the observed
period.

Interpretation: The positive coefficient for Edu_Level_Binary suggests that roles requiring higher
education levels yield higher wages, even when adjusted for inflation. This relationship appears stable
over time, implying that the wage premium associated with advanced educational qualifications
remains consistent, irrespective of annual economic shifts. The lack of temporal variability suggests
that the value of higher education in driving wage growth is resilient, unaffected by short-term
economic changes.

Implications: These results underscore the importance of educational attainment as a strong
predictor of wage growth, reinforcing its value in long-term wage planning. For policymakers, the
stability of this relationship suggests that promoting higher education could continue to provide
economic advantages for individuals over time. Employers may also find this information useful in
structuring compensation strategies aligned with educational qualifications, knowing that the
education-wage premium remains steady year after year.
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Business Question 4: Sector-Specific Wage Growth and Education Correlation

Objective: To explore the relationship between educational requirements and wage growth within
specific sectors, assessing whether sectors with higher education requirements experience greater
wage growth when adjusted for inflation.

Methodology: We conducted a time series analysis to examine wage growth trends across different
sectors over a set period, adjusting wages for inflation to ensure comparability over time. To quantify
the relationship between educational requirements and wage growth, we used Pearson correlation
analysis. The correlation measured the strength and direction of the linear relationship between the
education level required by a sector and its inflation-adjusted wage growth rate.

Findings: The Pearson correlation analysis yielded a weak, non-significant negative correlation (r =
-0.394, p = 0.077) between educational requirements and inflation-adjusted wage growth. This
suggests that higher educational requirements do not strongly predict wage growth trends within
sectors, and the negative correlation, although weak, implies that sectors with higher education
requirements may not necessarily experience proportional wage increases over time. However, the
p-value above the conventional threshold of significance (e.g., p < 0.05) indicates that this relationship
is not statistically significant.

Interpretation: The weak and non-significant negative correlation suggests that education level alone
does not effectively explain wage growth variability across sectors. This implies that wage growth
within sectors is likely influenced more by other factors—such as sector-specific labor demand,
technological advancements, or economic conditions—rather than educational requirements alone.
The observed trend underscores the complexity of wage dynamics, which may not always align with
educational expectations.

Implications: The findings suggest that, while education is important for individual career advancement,
sector-wide wage growth is likely driven by a broader array of factors. For policymakers and educators,
this points to the value of developing specialized training and skills within specific industries rather than
relying solely on higher education to drive wage increases. Employers may also benefit from focusing
on sector-relevant skills that align more closely with the factors driving wage growth in their industry.
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Lessons Learned

Data cleaning was crucial, especially with CPI adjustments to maintain purchasing power
consistency across years. Additionally, managing sector variability required detailed analysis
to ensure accurate interpretation. Diagnostic tests were essential to validate assumptions
(e.g., normality, homoscedasticity) for regression and ANOVA analyses.

Conclusion

Our findings demonstrate that educational requirements correlate with wage growth,
although the relationship remained stable over the studied years. Higher education levels are
linked to higher wages, yet wage growth trends appear influenced by additional
sector-specific factors. These insights underline the importance of monitoring educational
requirements in workforce planning and the multifactorial nature of wage growth. Notably,
sectors with stable or minimal shifts in educational requirements showed wage growth
patterns similar to those with increasing education standards, suggesting that factors such
as industry demand, technological advancements, and economic conditions may play equal
or greater roles in shaping wage trajectories. Understanding these dynamics is critical for
employers, policymakers, and educational institutions as they seek to align workforce skills
with evolving market demands and ensure equitable wage opportunities across educational
backgrounds.

Next Steps
Future research could benefit from regional and skill-specific data to further explore

educational demand shifts. Additionally, incorporating alternative inflation measures could
refine wage growth assessments. Sector-specific economic indicators could also enhance
understanding of wage dynamics.

References

o Bureau of Labor Statistics. (n.d.-a). Employment projections. U.S. Department of Labor.
https://www.bls.gov/emp/

> Bureau of Labor Statistics. (n.d.-b). CPI Data. U.S. Department of Labor.
https://www.bls.gov/cpi/data.htm

o Bureau of Labor Statistics. (n.d.-c). Typical Entry-Level educational requirement data sets. U.S.
Department of Labor. https://www.bls.gov/oes/additional.htm

> Elliot, A.C., & Woodward, W.A. (2015). SAS Essentials: Mastering SAS for Data Analytics (2nd ed.). John
Wiley & Sons.

> National Center for Education Statistics. (n.d.). DataLab. U.S. Department of Education, Institute of
Education Sciences. https://nces.ed.gov/datalab/

o Sharda, R., Delen, D., & Turban, E. (2018). Business Intelligence, Analytics, and Data Science: A
Managerial Perspective (4th ed.). Pearson.

professional or legal advice.




