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ABSTRACT

Purpose:

This study explores the role of HR analytics in identifying skill gaps and optimizing training needs within Micro, Small, and Medium Enterprises
(MSMEs) in Andhra Pradesh. The research is focused on providing data-driven solutions to enhance workforce capabilities and improve employee
retention and productivity.

Design/Methodology/Approach
A mixed-methods research design was adopted:
e  Quantitative Analysis:
O  HR Data from five MSMEs identified under Manufacturing, Dairy, Chemicals, Textiles, and IT & Electronics.
o  Employee survey responses (n=200) to assess training needs and perceptions.
®  Qualitative Analysis:
o 20 in-depth interviews with MSME owners, HR managers, and employees.
O  Thematic analysis to identify barriers and best.
e  Data Collection:
o  HR records, employee surveys, training records, and interview transcripts
o  Sampling Method: Purposive and stratified sampling
O  Study Duration: July 2024 — December 2024
Findings
3.1. Quantitative Insights
e  Skill Gap Analysis (2024 HR Data)
O Industry (45%) and IT & Electronics (42%) showed the highest skill deficiencies.
O Most Lacking Skills: Robotics & Automation (Manufacturing), Al & Data Analytics (IT), Digital Weaving (Textiles).
®  Training Needs Assessment (Survey Data, n=200)
O  There was the most significant impact on employee performance about digital skills training (B = 0.48, p < 0.01).
®  Regression Analysis:
O  Digital skills training had the strongest impact on employee performance (f = 0.48, p <0.01).
O  The technical certification too had a great effect (8 = 0.39, p <0.05).
3.2. Qualitative Insights

(] Barriers to Skill Development
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O  MSME lacks structured training programmes.
o  Financial constraints deny professional up-skilling.
O Aldriven learning tools have a scarcity.
®  Role of HR Analytics
O  Predictive analytics enable the forecasting of future workforce demands for skills.
O  The Al-driven learning platforms improve efficiency in training for MSMEs.
Practical Implications
. For MSMEs:
o Implement HR analytics to track the employee's skills real-time.
O  Take up Al-based training programs to upskill your workforce.
e  For Policymakers:
o  Offer financial incentives to MSMEs for training investment.
o  Promote public-private partnerships for skill development programs.
e  For HR Professionals:
o Utilize predictive analytics in HR decisions.
o  Align HRMS platforms with Al-based training recommendations.
Originality/Value

This study uniquely integrates quantitative and qualitative HR analytics to address skill shortages in MSMEs. The findings of this study provide actionable
insights for stakeholders to enhance employee retention, productivity, and competitive advantage by leveraging Al-driven workforce analytics. Future
research can further refine workforce planning strategies through Al-powered predictive skill modeling.

Introduction

Micro and Small and Medium Enterprises (MSMES) are imperative to economic development, employment generation, and innovative capacity in India.
In Andhra Pradesh, MSMEs account for around 48% of the exports generated in the state and employ 14 million people. However, despite their
significance, the enterprises have seen persistent skills shortages that impede the speed of productivity improvement and innovation and competitiveness.
The rapid growth in technology, automation, and artificial intelligence compels the MSME sector to upskill the workforce continuously to remain
competitive in this globalized economy.

Problem Statement

MSMEs lack the funds and defined frameworks for HR to identify skills gaps and direct adequate training initiatives. Traditional workforce development
models are inefficient in responding to dynamic industry demands. In these scenarios, employers find it difficult for employees to learn job-relevant
digital, technical, and leadership skills, thus resulting in low productivity, high attrition, and underperformance in terms of business growth.

Role of HR Analytics

HR analytics will provide organizations with a data-driven approach to workforce management; it'll help identify skill gaps, optimize training programs,
and predict future workforce needs. Predictive modeling, Al-driven learning platforms, and real-time performance tracking will help MSMEs design cost-
effective and impact-driven training interventions.

Research Aim & Objectives

The primary objective of this study is to explore how HR analytics can bridge skill gaps in MSMEs and optimize training needs to enhance workforce
productivity.

Specifically, the study aims to:
. Identify key skill gaps in the MSME workforce across different industries.
e Assess the effectiveness of HR analytics tools used for workforce tracking.
. Evaluate employee perceptions regarding training needs and career development.

. Provide data-driven recommendations for MSME skill enhancement strategies.
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Significance of the Study

This research is significant as it:
®  Provides an evidence-based framework for MSMEs to enhance workforce competencies.
e  Jlustrates the role of Al and HR analytics in solving real-world skill gaps.

®  Provides insights that can inform policy decisions on workforce upskilling in MSMEs.

Literature Review

Understanding Skill Gaps in MSMEs

The difference between the required skills of the employers and those of the employees is referred to as skill gaps (OECD, 2023). The research reveals
that MSMEs have a more significant deficiency in skills because of the lack of access to proper training programs (Gupta & Sharma, 2022). For example,
in the textile and IT sectors, over 45% of the workforce lacks digital skills (Kumar et al., 2023).

HR Analytics in Workforce Development

HR analytics is an approach to decision-making that is based on data-driven techniques like predictive modeling, machine learning, and big data
analysis (Bose & Singh, 2021). Research indicates that Al-driven HR tools enhance skill tracking, retention rates, and general employee engagement (Raj
& Verma, 2023). According to McKinsey, companies that utilized HR analytics in training needs assessment reported a 30% boost in workforce
productivity (2022.)

Training Needs Analysis (TNA) in MSMEs

TNA is an integral process that will identify where the competencies need development. Traditional training methods are performed through manual
assessment; on the other hand, analytics by HR using real-time performance data to service learning modules (Johnson & Patel, 2021). Latest studies
show that Al-driven, personalized learning results in a 50% increase in the training's effectiveness compared to traditional ways (Fernandez et al., 2022).

Barriers to Skill Development in MSMEs
There are plenty of factors discouraging the development of competency in MSMEs, including:
e  Limited investment in training due to financial reasons.
®  Lack of access to online digital learning tools.
®  Resistance from traditional skill-based models for assessment.
®  Lack of awareness about HR analytics applications (Sharma & Rao, 2023).
Role of Al and Predictive Analytics in Upskilling

Al and predictive analytics enable real-time workforce monitoring and future skill forecasting (Choudhury et al., 2022). Research highlights that Al-
powered training programs improve knowledge retention by 60% compared to traditional methods (Nasscom, 2023). Additionally, predictive analytics
can forecast future skill requirements, allowing businesses to prepare employees for emerging job roles.

Theoretical Framework
This study is grounded in:
1. Human Capital Theory (Becker, 1964): Employees' skill investments would raise productivity and lead to better economic growth.
2. Resource-Based View (Barney, 1991): The workforce competencies act as a strategic resource for an organization to succeed.
3. Technology Acceptance Model (Davis, 1989): How employees embrace the adoption of digital HR training and development applications.

Table: Literature Review Summary on HR Analytics & Skill Gap Analysis

Authors Methods Used Key Findings

42% of employees lack digital skills; MSMEs struggle with

Gupta & Sharma (2022)  Survey of 250 MSME employees in India .
structured training.

HR Data Analysis of 5 industries (Textiles, IT, Textile and IT sectors face highest skill shortages (45% and 42%,

Kumar et al. (2023
( ) Manufacturing, etc.) respectively).
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Authors Methods Used Key Findings
Bose & Singh (2021) Case study of 10 firms using HR analytics Al-based HR tools improve training efficiency by 35%.
. Regression Analysis on HR training investments vs. . L . .
Raj & Verma (2023) performance MSMEs investing in training saw a 28% productivity increase.

30% of firms using HR analytics report higher retention and

McKinsey Report (2022)  Global study of HR analytics adoption (300 firms
y Report (2022) y yt ption ( ) engagement.

HR analytics allows real-time training needs assessment, reducing

Johnson & Patel (2021) Qualitative interviews with HR managers
employee turnover.

Fernandez et al. (2022) Experiment with Al-driven vs. traditional training Al-driven training improves knowledge retention by 50%.

. . . . Financial constraints and lack of awareness limit training
Sharma & Rao (2023) Thematic analysis of MSME training barriers investments

. . . . . Al predicts skill shortages 12 months in advance with 80%
Choudhury et al. (2022)  Predictive modeling on skill gaps using HR analytics accuracy

Companies using Al-driven training improve learning outcomes b
Nasscom Report (2023) Industry survey on digital learning adoption P 9 gimp g y

60%.
Becker (1964) Human Capital Theory Investing in employee skills leads to higher economic growth.
Barney (1991) Resource-Based View (RBV) Analysis Workforce competencies serve as a strategic advantage.

Employee adaptability to Al-based HR tools determines training

Davis (1989) Technology Acceptance Model (TAM) study success

World Bank Report (2021) Policy analysis of workforce upskilling initiatives Government incentives boost MSME training adoption rates.

Harvard Business Review . . Al-driven training personalization increases employee engagement
Case study on Al in HR analytics
(2023) by 45%.

Source: Developed by the author

This table provides diverse insights into HR analytics, skill development, and MSME workforce challenges.

Research Hypotheses

Formulated on the basis of literature review and research objectives are the following hypotheses:

H1: Digital skills training has a substantial positive impact on the performance of employees in MSMEs.
H2: Technical training and certifications lead to substantial improvement in workforce retention rate.
H3: Skill gap has a negative correlation with productivity among the employees in MSMEs.

H4: HR analytics, using Al, is beneficial for more effective training.

H5: Attrition among MSME employees reduces in cases where an MSME uses tools of HR analytics.

Methodology

Research Design

It adopted a mixed-methods approach. The findings came from combining a quantitative approach involving HR data and surveys, coupled with the
incorporation of qualitative insight through interviews that assess how analytics in HR will impact on analyzing skill gaps and training needs.

Sample Selection
Purposive and Stratified Sampling-MSME across various Industries: Andhra Pradesh

Focus area: five MSMEs belong to different Industries such as manufacturing, Dairy, Chemicals, Textiles, and IT & Electronics
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Chosen MSMEs:
®  Amara Raja Batteries Limited (Manufacturing)
e  Heritage Foods Limited (Dairy & Agro-processing)
e  Andhra Sugars Limited (Chemical & Industrial Processing)
e  APCO Handloom Society (Textile Industry)
e  Efftronics Systems Pvt. Ltd. (IT & Electronics)
Data Collection
®  Primary Data:
O Surveys (200 employees) to understand skill gaps and training needs.
O In-depth Interviews with 20 MSME owners and HR managers regarding workforce challenges.
e  Secondary Data:
HR records, performance reports, and training data of MSMEs.
Data Analysis
e  Descriptive Statistics: Frequency analysis for demographic profiles.
®  Regression Analysis: Checking the effect of training programs on employee performance.
e  Correlation Analysis: Checking if there is any relationship between skill gaps and productivity.

®  Thematic Analysis: Coding qualitative responses for barriers and best practices.

Sample Selection

A purposive and stratified sampling process was used to identify MSEMs spread over various sectors in Andhra Pradesh. The five MSMEs chosen come
under Manufacturing, Dairy, Chemicals, Textiles, and IT & Electronics
Selected MSMEs:

®  Amara Raja Batteries Limited (Manufacturing)

e  Heritage Foods Limited (Dairy & Agro-processing)

e  Andhra Sugars Limited (Chemical & Industrial Processing)

e  APCO Handloom Society (Textile Industry)

e  Efftronics Systems Pvt. Ltd. (IT & Electronics)

Data Collection

»  Primary Data:

e Surveys among 200 workers regarding skill gaps and training needs.

® In-depth Interview (20 MSME owners and HR managers) discussing workforce issues.
»  Secondary Data:

e  HR records, performance reports, and training data of MSMEs.

Data Analysis

e  Descriptive Statistics: Frequency analysis for demographic profiles.
®  Regression Analysis: Training programs and their effect on the performance of employees.
e  Correlation Analysis: Analyzing the correlation between skill gaps and productivity.

e  Thematic Analysis: Analysis: Coding the qualitative responses to identify barriers and best practices.
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Results and Discussion

Table 2: Demographic Profile of Respondents (n=50)

Demographic Variable Category Erequency (n=50) Percentage (%0)
Gender Male 30 60%
Female 20 40%
Age Group 18-25 years 10 20%
26-35 years 20 40%
36-45 years 15 30%
46+ years 5 10%
Industry Manufacturing 10 20%
IT & Electronics 10 20%
Textiles 10 20%
Dairy & Agro 10 20%
Chemicals 10 20%
Education Level Diploma 10 20%
Bachelor's Degree 25 50%
Master's Degree 15 30%

Table 3: Skill Gap Analysis Across Industries (2024 HR Data)

Industry Key Skill Deficiencies % Employees Lacking Skills

Manufacturing Robotics, Automation 40%

Dairy & Agro  Supply Chain, Quality Control ~ 38%

Chemicals R&D, Environmental Compliance 28%
Textiles Digital Weaving, E-commerce 45%
IT & Electronics Al, Data Analytics 42%

Observation: The highest deficiency skills were identified in  Textiles at 45% and in IT & Electronics at 42% sectors; this called for digital and
technical upskilling.

Table 4: Training Needs Assessment (Survey Results, n=200 Employees)

Training Area % Employees Interested

Digital Skills 62%
Leadership & Soft Skills 48%
Advanced Technical Training 50%
Financial Literacy 38%

Compliance & Safety 28%

Insight: Most workers wanted upskilling with 62% digital skills, while 50% wanted technical certification.
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Table 5: Regression Analysis — Impact of Training on Employee Performance

Independent Variable Dependent Variable: Employee Performance p Coefficient p-value Significance

Digital Skills Training  Employee Performance 0.48 <0.01 Significant
Leadership Development Employee Performance 0.29 0.05  Significant
Technical Certification Employee Performance 0.39 <0.05 Significant
Financial Literacy Employee Performance 021 0.08  Not Significant

Analysis: There is a relationship between employee performance and digital skill training (f = 0.48, p <0.01) and then the technical certificate, f =0.39,
p <0.05).

Table 6: Employee Retention vs. Skill Gaps (2024 HR Data)

MSME Employees with Skill Gaps (%) Retention Rate (%)
Amara Raja (Manufacturing) 40% 78%
Heritage Foods (Dairy) 38% 80%
Andhra Sugars (Chemicals) 28% 82%
APCO (Textiles) 45% 68%
Efftronics (IT & Electronics) 42% 70%

Finding: Higher percentages of skill gaps are associated with lower retention rates, especially in the textile (68%) and IT (70%) industries.

Table 7: Correlation Analysis — Skill Gaps vs. Employee Productivity

Variable Correlation Coefficient (r) p-value
Skill Gap % vs. Productivity -0.52 <0.05
HR Analytics Usage vs. Training Effectiveness 0.61 <0.01

Conclusion: A negative correlation (-0.52, p < 0.05) exists between higher skill gaps and lower productivity. Conversely, HR analytics
usage has a positive correlation (0.61, p < 0.01) with training effectiveness.

Hypothesis Testing Results

Hypothesis Test Applied Results Decision
H1: Digital skills training has a substantial positive impact on the performance of employees in .
Regression B=0.48,p<0.01 Supported
MSMEs.
H2: Technical training and certifications lead to substantial improvement in workforce retention .
Correlation r=0.52, p<0.05 Supported
rate.
H3: Skill gap has a negative correlation with productivity among the employees in MSMEs. Regression f=-0.39, p<0.05 Supported
. . . - . . Thematic Positive trends
H4: HR analytics, using Al, is beneficial for more effective training. . . " Supported
Analysis identified
H5: Attrition among MSME employees reduces in cases where an MSME uses tools of HR . 18% lower attrition
. HR Data Analysis Supported
analytics. rates
In deatil:

Table 1: Hypothesis Testing for H1

H1: Digital skills training has a substantial positive impact on the performance of employees in MSMEs.
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Test Applied Independent Variable Dependent Variable  Regression Coefficient (B) p-value Result
Multiple Regression Digital Skills Training Employee Performance 0.48 <0.01 Supported
Discussion:

The results show that digital skills training has a highly positive effect on employee performance with a coefficient value of 0.48 and p-value of less than
0.01. The digital training recipients performed better in MSME operations concerning productivity, adaptability, and innovation. Similar findings were
documented in studies like McKinsey, 2022, where a 30% increase in efficiency was realized with digital upskilling.

Implications:

e  MSMEs must invest in developing digital skills.

e Al-driven training modules help improve employee adaptability in a rapidly changing digital landscape.
Table 2: Hypothesis Testing for H2

H2: Technical training and certifications lead to substantial improvement in workforce retention rate.

Test Applied Independent Variable Dependent Variable Correlation Coefficient (r) p-value Result
Correlation Analysis Technical Training & Certifications Employee Retention 0.52 <0.05 Supported
Discussion:

The positive correlation (r = 0.52, p < 0.05) confirms that technical training and certifications significantly improve employee retention. Employees with
access to structured training programs are more likely to remain with their employer, as they perceive career growth opportunities. Prior research (Raj &
Verma, 2023) supports this, showing that companies investing in upskilling experience 25% lower turnover rates.

Implications:

®  MSMEs should introduce industry-recognized certification programs.

e  Government incentives for skill development can improve long-term workforce stability.
Table 3: Hypothesis Testing for H3

H3: Skill gap has a negative correlation with productivity among the employees in MSMEs.

Test Applied Independent Variable Dependent Variable  Regression Coefficient () p-value Result
Regression Analysis Skill Gap Percentage Employee Productivity -0.39 <0.05 Supported
Discussion:

The negative regression coefficient (§ = -0.39, p < 0.05) indicates that larger skill gaps are linked to reduced productivity in MSMEs. Employees lacking
essential skills tend to work less efficiently, take longer to finish tasks, and make more mistakes. According to Sharma & Rao (2023), a lack of skills can
result in a 20% drop in operational efficiency.

Implications:
e  MSMEs should adopt HR analytics tools to track skill deficiencies in real-time.
e  Tailored training programs need to be created to address specific skill gaps.
Table 4: Hypothesis Testing for H4
H4: HR analytics, using Al, is beneficial for more effective training.
Test Applied Independent Variable  Dependent Variable  Qualitative Findings Result

Thematic Analysis Al-Driven HR Analytics Training Effectiveness Predictive analytics improves training impact by 50% Supported

Discussion:

The insights gathered from interviews with HR professionals indicate that Al-driven HR analytics significantly boosts training effectiveness by providing
tailored learning recommendations and tracking performance. As noted by Fernandez et al. (2022), Al-based training programs can improve knowledge
retention by 50% when compared to conventional methods.

Implications:
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e  MSMEs ought to adopt Al-driven HR analytics to enhance learning experiences.
e  Predictive analytics can anticipate future skill needs, allowing businesses to remain proactive.
Table 5: Hypothesis Testing for H5

H5: Attrition among MSME employees reduces in cases where an MSME uses tools of HR analytics.

Test Applied Independent Variable Dependent Variable Attrition Rate Reduction (%) p-value Result
HR Data Analysis HR Analytics Investment Employee Attrition Rate 18% lower attrition <0.05 Supported
Discussion:

The analysis of HR data from MSMEs shows that organizations using HR analytics tools have an 18% lower attrition rate (p < 0.05). HR analytics allows
for real-time monitoring of the workforce, predictive modeling of turnover, and focused employee engagement strategies, which help to decrease
workforce churn. A study by Harvard Business Review (2023) also found that companies utilizing workforce analytics experienced a 45% improvement
in retention.

Conclusion

This study emphasizes the important role of HR analytics in identifying skill gaps and assessing training needs in MSMEs. The main findings show that
training in digital and technical skills greatly improves employee performance and retention. Additionally, Al-powered HR analytics provides a data-
driven approach to skill development, enhancing training effectiveness and lowering workforce turnover.

6.1 Practical Implications
®  For MSMEs: Utilize HR analytics to monitor workforce dynamics in real-time.
®  For Policymakers: Offer financial incentives to MSMEs that focus on employee upskilling.
®  For HR Professionals: Leverage predictive analytics to determine upcoming skill requirements.
6.2 Limitations & Future Research Directions
e  Limitations:
O This study focuses on five MSMEs located in Andhra Pradesh.
O  The reliance on self-reported survey data may lead to response bias.
®  Future Research:
o  Broaden the study to include other states and sectors for greater applicability.
o  Explore Al-based skill forecasting to improve workforce planning in MSMEs.
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