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Abstract

This paper examines the relationship between Human Resource Development (HRD) practices and managerial efficiency in India’s oil and
gas sector. Using a comparative approach, the study analyzes data from four major Oil Public Sector Undertakings (PSUs) to determine how
key HRD functions-including manpower planning, recruitment and selection, career planning and growth, employee engagement, and
training and development-affect overall managerial performance. A mixed-methods design was employed, involving both quantitative data
gathered through structured questionnaires and qualitative insights from secondary sources. Statistical analyses such as Pearson correlations,
ANOVA, and Data Envelopment Analysis (DEA) were conducted to test the relationships between HRD practices and managerial
efficiency. The findings indicate that effective HRD practices significantly enhance managerial performance. In particular, employee
engagement and career planning demonstrated the strongest associations with managerial efficiency, while digital integration in recruitment
and training emerged as a critical enabler of operational excellence. The study contributes to the theoretical literature by extending the
Harvard Framework and Michigan Model, and it provides practical recommendations for policy makers and organizational leaders to
improve HR strategies. Future research should consider a longitudinal design and comparative studies with private sector enterprises to
further validate these findings.
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Introduction

The oil and gas industry in India has experienced substantial
transformation over the past decades, driven by rapid
technological advancements and an increasing emphasis on
efficiency and competitiveness. In this competitive
landscape, managerial efficiency plays a pivotal role in
sustaining organizational performance. Human Resource
Development (HRD) practices are recognized as a key
determinant of managerial efficiency, influencing how
organizations plan, recruit, develop, and engage their
workforce. The present study investigates the impact of
HRD practices on managerial efficiency in India’s Oil
Public Sector Undertakings (PSUs). Focusing on four
prominent PSUs — GAIL, IOCL, BPCL, and ONGC - this
research employs a comparative analysis to examine how
distinct HRD functions contribute to overall performance.
The introduction of digital technologies and agile
management practices has further reshaped traditional HR
functions, demanding that organizations adopt modern
approaches to remain competitive. However, despite
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numerous studies on HRM, there remains a gap in
understanding how these practices specifically influence
managerial efficiency within the public sector of India’s oil
and gas industry. This study aims to fill this gap by
combining quantitative measures with qualitative insights,
providing a comprehensive view of HRD’s role in
enhancing managerial performance. The research is
structured around a series of hypotheses derived from
established HRM theories such as the Harvard Framework
(Beer et al., 1984) Bl and the Michigan Model (Fombrun et
al., 2017) 9 as well as contemporary research on digital
transformation in HR (Chen et al., 2019; Lee, 2019) [& 20,
The findings of this study have significant implications for
policymakers and organizational leaders, offering actionable
recommendations for improving HR practices and,
ultimately, managerial efficiency. In doing so, the paper
contributes to both academic literature and practical HR
strategy development in a critical industry. Moreover, the
study underscores the need for continuous improvement in
HR practices, particularly in an environment marked by
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rapid technological change and evolving market demands.
The following sections detail the literature review,
methodology, results and analysis, findings and discussion,
and conclusion, culminating in a robust set of references and
appendices.

Literature Review

The literature on HRD practices and managerial efficiency
has grown considerably over recent years, with numerous
studies emphasizing the role of strategic HR interventions in
improving operational outcomes. Foundational frameworks
such as the Harvard Framework (Beer et al., 1984) B! and
the Michigan Model (Fombrun et al., 2017) 9 have long
argued that HRD functions should be aligned with
organizational strategy to drive performance. Empirical
studies have consistently found that effective manpower
planning,  structured  recruitment and  selection,
comprehensive  career  planning, robust employee
engagement, and targeted training programs are each critical
for enhancing managerial efficiency (Singh & Sharma,
2015; Kapoor & Sharma, 2018) B34 81, Recent research has
extended these traditional models by incorporating digital
tools and agile methodologies, suggesting that the

integration of e-recruitment platforms, digital performance
dashboards, and online training modules can further boost
HR outcomes (Chen et al., 2019; Brown & Green, 2018) [,
In the context of India’s oil and gas sector, studies have
noted that while public sector organizations have made
significant progress in modernizing their HR practices, they
often lag behind their private counterparts in adopting
digital innovations and agile practices (Desai & Verma,
2018; Nair & Gupta, 2018) It 21 The literature also
indicates that employee engagement is a powerful predictor
of managerial efficiency, with engaged employees
exhibiting higher productivity and better decision-making
capabilities (Mamari et al., 2019; Williams & Smith, 2019)
25 381 Moreover, the training and development of non-
managerial staff, often an overlooked area, has been shown
to have a significant impact on operational performance
(Jain & Neogi, 2013) 4. Overall, the literature suggests a
positive relationship between robust HRD practices and
managerial efficiency, while also highlighting the need for
continuous benchmarking against global best practices
(Rogers Dale S, 1995) [,

Table 1 summarizes key themes emerging from the
literature and the theoretical models that underpin the study.

Table 1: Key Themes and Theoretical Underpinnings

Theme Key Findings

Theoretical Framework

Manpower Planning

Strategic forecasting improves resource allocation

Harvard Framework (Beer et al., 1984) ¥

Recruitment & Selection | Structured recruitment correlates with higher performance

Michigan Model (Fombrun et al., 2017) 4

Career Planning & Growth

Clear career pathways enhance retention and efficiency

Career development theories

Employee Engagement decision-making

High engagement leads to improved productivity and

Engagement theory (Mamari et al., 2019) [?9]

Training & Development

Tailored training improves operational performance

Continuous learning theory

Digital Integration

Digital transformation literature (Chen et al., 2019)

Digital HR tools drive agile and data-driven practices 8]

Table 1 highlights that robust HRD practices-when aligned
with organizational strategy-drive managerial efficiency, a
key proposition this study seeks to validate.

Materials and Methods

This study employs a mixed-methods design, integrating
quantitative survey data with qualitative secondary data to
explore the relationship between HRD practices and
managerial efficiency. A structured questionnaire was
administered to a purposive sample of 400 employees from
four major Oil PSUs, yielding 315 valid responses after data
cleaning. The questionnaire used a five-point Likert scale to

measure perceptions across HRD dimensions. Statistical
techniques, including Pearson’s correlation, ANOVA, and
Data Envelopment Analysis (DEA), were employed to test
the research hypotheses. In addition, qualitative data from
secondary sources (e.g., government reports, industry
publications) were used to contextualize the findings.
Ethical considerations, such as informed consent and
confidentiality, were rigorously maintained throughout the
research process. The methodology is designed to ensure
reliability and validity, with pilot testing confirming
Cronbach’s alpha values exceeding 0.80 across all
constructs (Creswell, 2018; Sekaran & Bougie, 2019) [ 33,

Table 2: Research Design Overview

Component Description

Purpose

Sampling valid responses

Purposive sampling with 400 initial respondents, 315

Target employees with relevant HR experience

Data Collection

Structured questionnaire (online and face-to-face)

Capture quantitative data on HRD practices and
efficiency

Analytical Techniques

Pearson correlation, ANOVA, t-tests, DEA

Test hypotheses and benchmark HRD efficiency

Qualitative Data ! .
interviews

Secondary sources, industry reports, and expert

Provide context and support quantitative findings

Ethical Considerations

Informed consent, confidentiality, voluntary participation

Ensure ethical integrity and data validity
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Table 2 summarizes the research design components that
underpin the study’s methodology.

Results and Analysis

The quantitative analysis of survey responses revealed
significant positive correlations between HRD functions and
managerial efficiency. For instance, manpower planning
showed a correlation of r = 0.52 (p<0.01), recruitment and
selection r = 0.48 (p<0.01), career planning r = 0.55
(p<0.01), employee engagement r = 0.57 (p<0.01), and
training and development r = 0.49 (p<0.01). These results
were further supported by ANOVA and t-test analyses that

demonstrated significant differences among the four Oil
PSUs in several HRD dimensions. Visual representations,
including scatter plots and bar charts, clearly illustrated the
positive trends and interrelationships among variables. DEA
was employed to benchmark the efficiency with which each
PSU converted HR inputs into managerial performance
outcomes. The results consistently indicated that Oil PSUs
with more robust HRD practices achieved higher levels of
managerial efficiency. These findings validate the
hypotheses proposed in earlier chapters and are consistent
with the literature on HRD’s impact on organizational
performance.

Table 3: Summary of Statistical Findings

HRD Function Correlation (r) |p-value| ANOVA F-value Interpretation
Manpower Planning 0.52 <0.01 3.87 (NS) Moderate positive relationship; need for dynamic forecasting
Recruitment & Selection 0.48 <0.01| 4.15(p<0.01) Significant; structured processes improve efficiency
Career Planning & Growth 0.55 <0.01| 3.87 (p<0.05) Strong positive relationship; clear career paths are essential
Employee Engagement 0.57 <0.01| 4.58 (p<0.01) Highest correlation; robust engagement boosts performance
Training & Development 0.49 <0.01| 2.89 (p<0.05) Moderate positive relationship; tailored training is beneficial

Table 3 summarizes the key statistical findings, reinforcing
that effective HRD practices are positively associated with
managerial efficiency.

Findings and Discussion

The findings indicate that each HRD function examined
contributes significantly to managerial efficiency. Effective
manpower planning enhances resource allocation, while
systematic recruitment ensures the acquisition of high-
quality talent. Career planning initiatives facilitate employee
growth and retention, and strong employee engagement
drives higher productivity and improved decision-making.

Training and development programs, particularly when
tailored for non-managerial staff, further support overall
organizational efficiency. These results validate the
theoretical frameworks and hypotheses developed earlier.
The discussion highlights that public sector organizations,
though generally consistent in HRD practices, can benefit
from further digital integration and agile methodologies to
enhance efficiency. The implications for practice suggest
that Oil PSUs should invest in modern HR technologies,
standardize recruitment and training practices, and adopt
continuous benchmarking to remain competitive in a rapidly
evolving industry.

Table 4: Integrated Findings and Implications

HRD Function Key Finding

Practical Implication

Manpower Planning

Moderate positive relationship with efficiency

Implement dynamic forecasting with digital integration

Recruitment & Selection

Structured recruitment improves performance

Standardize and digitize recruitment practices

Career Planning & Growth L
efficiency

Clear career paths significantly enhance

Develop transparent career development frameworks

Employee Engagement

Strong engagement boosts productivity

Foster a culture of continuous engagement and

recognition
Training & Development Tailored training benefits non-managerial Design customized training modules using digital
performance platforms

Table 4 provides an integrated synthesis of the findings and
their practical implications for enhancing managerial
efficiency in Oil PSUs.

Discussion

The discussion of these findings in relation to existing
literature confirms that HRD practices play a critical role in
driving managerial efficiency. The positive correlations
found in this study are consistent with the propositions of
the Harvard Framework and the Michigan Model, which
emphasize strategic HR alignment and systematic HR
processes. Moreover, the integration of digital HR tools and
agile methodologies further strengthens these relationships
by enabling real-time performance monitoring and
continuous improvement. The comparative analysis among
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the four PSUs reveals that even subtle differences in HRD
practices can result in significant variations in managerial
efficiency. For instance, organizations that invest in digital
recruitment platforms and robust employee engagement
initiatives, such as IOCL and BPCL, tend to achieve higher
efficiency scores.

The findings also underscore the need for continuous
benchmarking and the adoption of best practices. By
comparing their HRD practices with global standards, Oil
PSUs can identify areas for improvement and implement
strategies that enhance overall performance. The results
have substantial implications for both practice and policy,
suggesting that investments in HRD are critical for
sustaining competitive advantage in the oil and gas sector.
Additionally, the research highlights several areas for future
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study, including longitudinal analyses and comparative
studies with private sector organizations. These avenues will
further refine our understanding of HRD’s role in
managerial efficiency and support the development of more
effective HR strategies.

Conclusion

In conclusion, the research demonstrates that effective HRD
practices are significantly associated with improved
managerial efficiency in India’s Oil PSUs. The study
validates that strategic HR functions, including manpower
planning, recruitment, career planning, employee
engagement, and training, are essential drivers of
performance. The integration of digital transformation and
agile HR methodologies further enhances these outcomes,
providing a robust framework for organizational success.
Based on the empirical evidence, it is recommended that Qil
PSUs adopt a holistic, digitally integrated HR strategy,
while policymakers should create supportive regulatory
frameworks that incentivize modern HR practices. Future
research should extend these findings by including private
sector comparisons, adopting longitudinal designs, and
further exploring the impact of digital HR tools. Overall,
this study contributes to both academic theory and practical
management by providing a clear roadmap for enhancing
HRD practices and sustaining competitive advantage in the
oil and gas industry.
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