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Abstract—

The Indian oil industry remains significantly influenced by state-run companies and is facing challenges to keep pace
with the global evolution of energy driven by sustainability and digitalization. This study examines the strategic
reconfiguration of major oil PSUs in India—IOC, BPCL, and HPCL—with a focus on digital transformation. The
research utilizes a mixed-method approach which combines qualitative content analysis of annual and policy report
interviews with quantitative benchmarking of peers from the rest of the world. The applied analysis uses SWOT and
Balanced Scorecard methodologies to assess digital, sustainability, and competitive reframing. Major findings indicate
that broad digital integration (adoption of ERP systems, Al-driven predictive maintenance, loT-based supply chain
management, and green technology) has significantly improved operational efficiency, environmental compliance, and
stakeholder engagement. Structural governance, talent agility, policy priorities, and investment frameworks, however,
still face persistent hurdles. The research pertains to the competitive public enterprise policy issues of emerging
economies by proposing the establishment of a digitally framed magnified vision timeline, policy recalibrations, and
tailored multifunctional capability enhancement strategies aimed at transitioning from reactive to proactive
digitization.
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LINTRODUCTION
A. Overview of Transformers Part and Their Role in Fault Overview of Public Sector Undertakings (PSUs) Indian
Oil
The Indian oil and gas industry serves over 85% of the Indian population and is one of the most crucial infrastructural
sectors in the economy [1]. It also stands as one of the leading sources of employment opportunities [2]. This sector is
mostly dominated by PSUs such as Iocl BPCL and HPCL which stand as Maharatna or Navratna firms under the
supervision of Ministry of Petroleum and Natural Gas MoPNG Government of India [3].

Before, these oil PSUs catered to energy equity, availability, and pricing compliance during the infusion period of
import-substitution and license control regimes after independence [4], [5]. Their operational philosophy has always
been influenced by comprehensive policies coupled with price ceilings as well as social goals to the detriment of
innovation and economic competitiveness [6]. For several decades, government procurement and subsidy frameworks
bolstered consumption, leading to an entrenched, inflexible hierarchical bureaucracy resistant to change [7].

The liberalization of the Indian economy in 1991, along with subsequent policy changes such as fuel price deregulation,
the privatization of downstream activities, and easing foreign direct investment (FDI) restrictions in exploration and
production, completely transformed the competitive landscape [8]. Indian oil public sector undertakings (PSUs) have
been exposed to competition from the private sector and now face competition from Reliance Industries, Nayara
Energy, and global energy companies that utilize sophisticated information technology and agile business models [9]. ,
and India’s commitment to achieving net-zero emissions by 2070 have intensified the need for these organizations to
undergo radical change [10],[11].As reported by McKinsey & Co., the traditional oil refining and retailing operations in
South Asia are projected to hit peak demand around 2035 unless they are diversified with technology-driven
sustainability innovations. [12]

Moreover, these public accountability pressures are mounting because of climate-conscious policies, heightened
transparency standards, and activist intervention. This convergence of technological, economic, and environmental
forces indicates that India's oil public sector undertakings (PSUs) are at a critical juncture. If they continue to undergo
no change beyond superficial attempts, they will soon become strategically irrelevant in a world of rapidly shifting
energy geopolitics and digitally transformed ecosystems framed on sustainability [13], [14].

B. Need for Strategic Restructuring

In the context of the shifting global energy landscape, the Indian oil PSUs need to undergo more profound change, as
strategic restructuring is pivotal to their enduring relevance and competitiveness. These companies are stuck trying to
balance the need to defend national energy sovereignty with moving toward a market-oriented paradigm [15].
Following the Indian Government’s liberalization of the downstream markets and its plans for aggressive disinvestment
of public sector oil companies, there is an expectation that BPCL and HPCL will enjoy greater operational flexibility
accompanied by lower government oversight [16].

Additionally, these firms are dealing with shrinkage in their margins for conventional fuel operations, decapitalized
costs for decarbonization, and heightened international scrutiny on carbon performance metrics [17]. Strategic
restructuring enables PSUs to reconstruct their business architecture via decentralization of decision-making, alignment
of corporate governance with shareholder primacy,and pursuing digital as well as sustainable avenues for growth [18].
Some global oil companies like Equinor and TotalEnergies have showcased the benefits of such restructuring by
divesting legacy assets and shifting investment towards technology and infrastructure with cleaner and digitized
technologies [19]. There is an urgent imperative for Indian oil PSUs to learn from these adaptations to sustain
economically in the face of accelerating decarbonization.

C. Fusion of Sustainability and Digital Transition

The combination of sustainability and digital transformation has quickly advanced to become a top focus of government
and enterprise strategy across the world, including in the oil and gas industry. Achieving these goals is possible through
the use of real time data analysis, Al asset management, digital twins, and blockchain which provide operational
transparency and improve cost and risk management [20]. Furthermore, There is mounting pressure from every corner
including the public, investors and regulators, to deliver tangible results on Environmental, Social, Governance(ESG)
measures.

For Indian public sector undertakings (PSUs), the integration of digital technologies into refinery, logistics, and retail
operations not only increases productivity but also enables emissions monitoring, energy auditing, and proactive asset
lifecycle management [21]. In addition, the UN Sustainable Development Goals (SDGs) as well as India’s commitment
to net-zero emissions by 2070 also shifts the need to rethink conventional petroleum value chains. Indian oil PSUs stand
to gain immunity from shifting (regulatory) landscapes and stakeholder scrutiny by adopting green hydrogen, biofuels,
carbon capture technologies, and end-to-end digitization of processes [23].
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D. Objectives of the Study

This study examines the degree and impact of strategic restructuring in Indian oil PSUs through the lens of

sustainability and digital evolution. It aims to:

o Study the strategic change and digital transformation of IOCL, BPCL, and HPCL.

o Measure these against global benchmarks for best practice in restructuring the energy industry.

« Evaluate impact on operational efficiency, stakeholder alignment, and ESG performance.

» Design a digitally-enabled, integrated, sustainability transformation roadmap aligned with national and international
energy priorities.

Achieving these objectives will advance policy debates on the competitiveness of PSUs and issues of digital governance
within frameworks for energy transition.

II. RELATED WORK

A. The Digital Shift in the World Energy Sector

The world energy sector is undergoing a deep transformation from a fossil fuel-based system to a cleaner, more
efficient, and digitally controlled system. Heck and Rogers [24] illustrate how digitalization in oil and gas with IoT,
cloud computing, and digital twins could reduce operating costs by 20-25% in ‘The Economic Impact of Digitalization
in Oil and Gas Industry’. Moffat and Zhang [25] address the upstream exploration and downstream maintenance cycles,
reporting that predictive analytics and Al have significantly enhanced dependability and operational time.

Moreover, Rodriguez and Berman [26] analyzed the shift strategies taken by the European majors, Shell and Equinor,
detailing how they implemented combined smart decarbonization and structural reorganization. In a 2022 study,
McKinsey reported [27] that with strong leadership paired with effective governance reforms, aligned with digital tools,
energy operations worldwide were more than 35% productive. These research works highlight the persistent focus on
gaining a more competitive edge through simultaneous digital and sustainable transitions.

B. Prior Attempts at Restructuring in Indian Oil PSUs

In the Indian case, the restructuring efforts have always been linked to policies and have been gradual in nature. Kumar
and Rao [28] marked Indian oil PSU reforms as proactive, responding to global price changes, subsidy revisions, or
other external shocks. Narayan and Mehta [29] looked into the deregulation of petrol and diesel prices in 2003 and
noted some gains in financial efficiency post-policy reform, but minimal change in organizational responsiveness.

According to Dasgupta and Shah [30], Indian PSUs are often slow technologically because of their institutional rigidity
and capital scarcity. More recent works like Chakraborty [31] and Ghosh [32] noted the initiatives taken by some firms
such as IOCL to digitally transform supply chain and customer service operations through XTRAPOWER. Nonetheless,
these initiatives remain isolated and do not incorporate ESG (Environmental, Social, and Governance) factors nor
governance from an integrated perspective.

C. Key Academic Insights Regarding Governance, Innovation, and Restructuring

Below is a compiled list of 15 key contributions with accompanying summaries:

Heck and Rogers (2021) [24]: Highlighted the role of digital technologies such as IoT, cloud computing, and process
automation in reducing operational costs and improving asset efficiency in oil and gas enterprises.

Moffat and Zhang (2020) [25]: Emphasized the use of Artificial Intelligence in exploration and predictive
maintenance, showing that Al integration significantly enhances uptime and reduces unplanned equipment failure.
Rodriguez and Berman (2022) [26]: Explored how ESG-oriented digital restructuring was implemented in European
oil firms like Shell and Equinor, leading to improved transparency and sustainability governance.

McKinsey (2022) [27]: Reported that global energy companies adopting comprehensive digital strategies witnessed a
35% increase in operational productivity, especially when transformation was aligned with strategic leadership.

Kumar and Rao (2021) [28]: Investigated the historical evolution of policy reform in Indian PSUs and concluded that
institutional restructuring remained slow due to centralized decision-making and limited autonomy.

Narayan and Mehta (2019) [29]: Assessed the deregulation of fuel prices and its impact on PSU performance, finding
modest gains in financial efficiency but minimal innovation or agility improvement.

Dasgupta and Shah (2020) [30]:Identified organizational inertia and bureaucratic barriers as major inhibitors of digital
adoption in Indian oil PSUs, calling for greater decentralization and managerial empowerment.

Chakraborty (2021) [31]:Reviewed IOCL’s efforts to digitize its marketing and loyalty platforms, acknowledging
front-end advancements but pointing out gaps in back-end digital infrastructure and data integration.

Ghosh (2022) [32]: Evaluated HPCL’s ERP implementation, uncovering challenges related to integration, change
management, and lack of inter-departmental coordination.

TERI (2023) [33]: Examined ESG readiness across Indian oil PSUs and concluded that sustainability reporting remains
fragmented, with poor alignment to global disclosure frameworks.

PwC (2022) [34]: Proposed that the digital and green transitions in Indian energy PSUs must be strategically aligned,
recommending ESG-linked digital roadmaps for long-term competitiveness.

Chakravarthy and Singh (2023) [35]: Focused on leadership gaps in PSU governance, highlighting the lack of
strategic vision and digital awareness among top executives as a key barrier to reform.
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Gupta, Sinha, and Iyer (2021) [36]: Analyzed innovation practices in public enterprises and found that most initiatives
are compliance-driven, lacking competitive foresight and internal innovation incentives.

International Energy Agency — IEA (2022) [37]: Benchmarked PSU reform and governance agility globally, ranking
Indian PSUs below their peers due to slower adoption of restructuring models and weak performance frameworks.
Reddy and Rao (2023) [38]: Recommended decentralizing decision-making at the unit level within PSUs to enhance
strategic flexibility, promote innovation, and accelerate localized digital adoption.

D. Gap in The Research

Although the studies I found focused on digital transformation and structural reform of the oil and gas industry as a

whole, there is still a high priority gap in the integration of the two concerning Indian public sector enterprises. More

specifically:

e Most Indian studies concentrate on either policy or technology, leaving a critical gap in the integrated analysis of
strategic restructuring concerning digital, Environmental, Social, and Governance (ESG) frameworks, and
governance.

e The comparison studies on Indian PSUs and other global oil corporations concerning digital preparedness and the
integration of sustainability are few and far between.

o In the context of Indian PSUs, there exists a gap in empirical research connecting digital spending to operational
KPIs and the metrics of enduring competitiveness.

e There is insufficient focus on organizational agility, cultural shift, and transformational leadership change as
enablers of restructuring in these large, legacy-bound institutions.

Evidence supporting my thesis came from the strategic case studies of India’s oil PSUs which I evaluated using digital
transformation alongside sustainability-driven competitiveness to strengthen my findings through global benchmarking
alongside structured frameworks.

IIIl. METHODOLOGY

A. Research Design and Approach

This study employs a multi-method qualitative approach integrating document analysis, benchmarking, and the
application of strategic frameworks for assessing change in the context of Indian oil PSUs’ restructuring activities. The
methodology is anchored in:

Qualitative Content Analysis of PSU’s annual reports, the ministry’s policy documents, and ESG disclosures along with
sustainability reports for the years 2018 to 2023.

Comparative Benchmarking with global oil corporations Shell, TotalEnergies, BP, and Equinor with respect to digital
readiness and alignment with sustainability initiatives.

Strategic evaluation using SWOT, PESTLE, and Balanced Scorecard for context concerning organizational capacity,
external driving forces, and key performance indicators.

The overarching aim is to assess the extent to which digital transformation enhances sustained competitive advantage in
the public oil industry.

B. Data Sources and Analytical Tools

This research primarily relies on secondary data, carefully selected from authoritative and industry-relevant sources to
ensure validity, consistency, and relevance to the digital restructuring and sustainability themes. The data spans a six-
year period from 2018 to 2023, allowing for comparative trend analysis pre- and post-restructuring initiatives in Indian
oil PSUs.

Table 1: Summary of Key Indicators for Indian and Global Oil Companies (2018-2023)

Company ||CapEx Avg. |[Net Profit (2022) || Digital Investment || ESG Score || GHG Emissions || Market Cap || Source
IOCL 325,400 324,184 31,050 68/100 25.6 MMT R1.90L Cr |[[39]
BPCL 29,300 38,788 %720 71/100 14.9 MMT R1.02L Cr ||[40]
HPCL 37,800 36,382 2640 65/100 13.4 MMT R0.61 L Cr |(|[41]
BP (UK) ||$13.5Bn $10.8 Bn $2.2 Bn 84/100 35.5 MMT $110 Bn [42]
Shell $24.8 Bn $20.1 Bn $4.6 Bn 89/100 39.7 MMT $196 Bn [43]
Equinor ||$10.7 Bn $11.5Bn $1.8 Bn 87/100 28.1 MMT $92 Bn [44]

The analysis was conducted using Microsoft Excel for trend analysis and KPI modeling, while Tableau was used for
dashboard visualization. NVive supported thematic coding of policy documents.

C. Frameworks and Strategic Evaluation Tools
To ensure systematic evaluation, three major analytical frameworks were incorporated:
1. SWOT Analysis-

Focus on the value PSUs derive from policies on age restrictions and CARE regulations to assess external opportunities,

and consider internal factors such as their digital systems to evaluate weaknesses.
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2. PESTLE Analysis-

Assesses the greater socio-economic and political environment which is relevant to restructuring:

« Political: Factors such as market exit and reforms to the energy sector.

o Economic: Dependence on import and changing prices of oil.

o Social: Employment and public perception of PSUs.

o Technological: Readiness for digitization, artificial intelligence, and integration of enterprise resource planning
systems.

o Legal: Enforcement of regulations incorporating environmental, social and corporate governance standards.

o Environmental: ESG prescribes pressure on decarbonization targets.

3. Balanced Scorecard (BSC)-

Used to assess organizational effectiveness along four key dimensions:
o Financial (Return on Investment after digital spending).

Internal Processes (automation of functions).

Customer Perspective (customer service).

o Learning & Growth (employee digital literacy training).

D. Algorithmic Evaluation Model
To link sustainability performance with work done in the digital field, a scoring algorithm was created.
Algorithm 1: ESG-Weighted Digital Performance Scoring.

Input: n ESG indicators, weight vector w = [w1, w2, ..., wn], score vector x = [x1, X2, ..., xn]
Output: Composite ESG-Digital Score S

1. Initialize S <« 0

2. Fori=1tondo

3. S« S+wi*xi

4. End For

5. Return S

Secondary Data Collection
(Annual Reports, ESG Data, Policies)

Qualitative Content Analysis
(NVivo)

KPI Trend Modeling
(Excel, Tableau)

Strategic Framework Application
(SWOT, PESTLE, BSC)

Comparative Benchmarking
(Global vs Indian PSUs)

Algorithmic Scoring
(ESG-Digital Model)

Findings & Recommendations

Fig 1: Methodological Framework for Strategic Restructuring Analysis

F. Supporting Equations
The digital sustainability score was further modeled using:

L

Smm] - E Wy - €Ly

i=1
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Where:

o Stotal = Final weighted digital-ESG performance score
o Wi = Weight assigned to indicator i

e Xi =Normalized score of indicator i

This equation supports the benchmarking of IOCL, BPCL, and HPCL against each other and global peers.

IV. PROPOSED MODEL

A. Strategic Digital Restructuring Framework

In order to navigate the shift from traditional operations carried out by Indian oil PSUs to more competitive, sustainable,
and ESG-compliant enterprises, there exists a need for a clearly defined roadmap that integrates digital transformation
with sustainability frameworks. This particular study proposes a transformation model consisting of three phases which
captures the operational, technological, and governance transformation necessary to achieve this change.

Legacy PSU Model
(Hierarchical, Manual, Policy-driven)

— Digital Transition

Digital Infusion
(ERP, 10T, Al, RPA)

— ESG Integration

— Strategic Competitiveness

Restructured Agile PSU
(Digital-first, ESG Compliant, Competitive)

Fig 2: Strategic Digital Restructuring Framework

This model starts with the Legacy PSU Model which is defined by a bureaucracy-heavy manual-centered hierarchial
structure and process driven by policy inertia. In the Digital Infusion Phase, foundational technologies such as ERP
systems, [oT-enabled maintenance frameworks, Al-driven construction systems, and RPA are integrated. This transition
is followed by Sustainability Alignment when tracking and monitoring ESG performance metrics, carbon and
greenhouse gas emissions, and SDGs is possible and automated because of the digital infrastructure in place.

The final step in completing this process results in the Restructured Agile PSU which showcases decentralized decision-
making and governance systems, cross-functional data silo elimination, integration, real-time performance feedback
systems, and advanced stakeholder-oriented governance. Achieving this result also helps in adopting best practices and
global competitiveness benchmarks.

B. Integrated Architecture for PSU Competitiveness
Building upon the strategic framework, an integrated layered architecture model is put forth to enable cross-functional
alignment within PSUs across digital, sustainability, and performance metrics.

Operational Layer
(10T, ERP, RPA)

— Data Transformation

Data Analytics Layer
(Al BI Dashboards, ESG Metrics)

— Governance Linkage

Governance Layer
(Compliance, ESG Standards)

— Strategic Alignment

Strategic Layer
(Market Agility, Investment Outcomes)

Fig 3: Integrated Architecture for PSU Competitiveness
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The architecture is composed of the following layers:

o Operational Layer: Incorporates digital operations such as smart refinery systems, IoT sensors for pipeline and
logistics monitoring, and predictive maintenance modules.

o Data Analytics Layer: Al dashboards facilitating real-time analytics along with ESG scorecard, KPI mapping,
and other monitoring systems are automating data-driven decision-making at lower levels. This layer transforms data
from operations into insights.

e Governance Layer: Oversees compliance policies within ESG reporting and national plus international
frameworks (like SEBI ESG norms, UN SDGs compliance).

e  Strategic Layer: Assesses, on a medium to long-term span, the PSU’s competitiveness based on return on
investment, responsiveness to market changes, and alignment with geopolitical shifts in the energy sector.

As such, this architecture enables cross-departmental integration as well as integration from operations to strategy, thus
constructing the spine of a digitally-enabled PSU.

V. RESULT AND DISCUSION

A. Empirical Results: Effects of Digital Transformation on Structures

The findings were original in the context of a benchmarking study which utilized internal reports as secondary datasets
for extracting relevant KPIs. In Table 3, four KPIs considered for evaluation over a period of five years before and after
restructuring are presented.

Table 3: KPI Metrics Before and After Digital Restructuring (2018-2023)

KPI Before Restructuring || After Restructuring
Decision Speed (days) |[[14 6

Report Clarity (%) 62 85

Response Time (hours) (48 18

Digital Adoption (%) ||35 78

B. Visual Analysis and Trends
To perform a quantitative assessment of the evolution, interpretable data was distilled into three distinct types of graphs.

Figure 4: Bar Chart - KPI Performance Comparison
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Fig 4: KPI Disaggregation and Comparison: Pre and Post Digital Transformation Timeline Markers

This bar chart illustrates decision making latency decreased from fourteen to six days on average while adopting digital
tools surged greater than two hundred percent. Reporting accuracy improved simultaneously as clarity surged due to
standardized reporting protocols from ERP systems.

Figure 5: Line Chart - KPI Trend Pre and Post Restructuring
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Fig 5: KPI Trend Line: Pre vs Post restructuring Focused analysis
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This line graph illustrates pre and post restructuring focus showing all indicators progress in a step improvement
manner. The dramatic dip in responsiveness clocking in at 48 hours down to 18 indicates closure of communications
loop via digital dashboards.

igure 6: Radar Chart - ESG and Operational KPI Spreac

Report Clarity (%)

Before
—— After

Digital Adoption (%)

Fig 6: ESG & Operational KPI measured in Spreads

This radar chart displays the differential as performance depicting multi-dimensional cross-sectional improvement. The
spread reveals a notably sustainable balance between operational efficacy and the governance metrics—an equilibrium
which was intended as the focus of the restructuring strategy.

C. Discussion and Implications

The operational responsiveness and strategic clarity of PSU, as confirmed by the empirical results, are significantly
enhanced by the proposed restructuring model. Achievement of KPI goals indicates not only optimization of internal
processes but also adherence to external ESG norms and policy compliance objectives. These insights reinforce the
notion that a digital framework incorporates sustainable paradigms and generates measurable competitive advantages.

From a policy perspective, the results motivate the policy opportunity of digitally governed real-time ESG performance
monitoring and increased creative discretion to PSU innovation units. Adopting a primary stance on data-driven policy
execution enhances trust and shifts the governance paradigm in India’s PSUs towards international standards.

VI. CONCLUSION

This research study investigated the strategic restructuring of Indian oil Public Sector Undertakings (PSUs) in the
context of digital transformation and sustainability-driven competitiveness. The models and analytical frameworks
proposed, based on SWOT, PESTLE, and the Balanced Scorecard, supported the understanding of institutional change
with regards to policy evolution alongside technology integration and ESG requirements. The elaborative secondary
data collection, KPI benchmarking, and empirical analysis revealed that the outcomes of digital restructuring
substantively enhance operational responsiveness, stakeholder alignment, and sustainability. Indian oil PSUs, with
enhanced speed of decision making, better ESG reporting, deeper digital integration, are poised to meet “Digital India”
goals as well as UN SDGs. Regardless of the perceived advantage these features confer, competitive standing remains
elusive until more comprehensive organizational changes unlock underlying structural potential—altering the power
composition shifts from centralization to distributed leadership, policy-bound yet innovative execution. Through this,
the paper advances the conversation on legacy PSUs by proposing a shift from infrastructural frameworks to responsive
data ecosystems. The insights provide an essential touchstone for energy policy practitioners, corporate executives, and
academic researchers at the intersection of governance, technology, and public enterprise rejuvenation.
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