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Executive Summary

Oil and gas (O&G) companies operate some of the most
complex, capital-intensive, and safety-critical fleets in
the world. The fleets, including service trucks, tankers,
compressors, and other specialized off-road vehicles,
are challenged by factors such as extreme and remote
operating conditions, long idle times, regulatory
requirements, maintenance risks, and high emissions.
Conventional fleet management practices are becoming
increasingly unsuitable to address these challenges.

Digital technology-driven fleet management presents a
revolutionary opportunity. With the use of Al, loT, digital
twins, 5G/edge computing, autonomous vehicles,
cybersecurity frameworks, sustainable fleet practices,

blockchain, data analytics, and organizational change,
O&G companies can tap into immense value creation
potential, including minimized downtime, lowered
operating expenses, improved safety, and enhanced
environmental, social, and governance (ESG)
performance.

This white paper identifies the top 10 emerging trends in
fleet management for the O&G sector, suggests workable
use cases, and provides an actionable roadmap. Our
objective is to offer CXOs, fleet management heads, and
transformation leaders a strategic, data-driven, and
practical roadmap for implementing a sustainable,
efficient fleet transformation.

Current state of fleet operations in oil and gas

High-level challenges

Several persistent challenges plague O&G fleet operations:

« Harsh and remote environments: Many fleet vehicles
are deployed in remote, off-grid areas (well pads,
pipelines, and compressor stations). This causes
increased wear and tear, reduced maintenance, and
safety concerns.

« Idle time and fuel waste: Fleet service vehicles are
often left idling during wait times, while warming up,
or due to inefficient routing, resulting in increased

fuel consumption and emissions.

« Unplanned downtime: Unnecessary equipment
failures that could be prevented result in lost
productivity and costly emergency repairs.

« Regulatory complexity and safety compliance:
The O&G industry is highly regulated. Fleets must

adhere to safety, environmental, and emissions
regulations, which are often recorded manually.

« Laborissues: A lack of qualified drivers, technicians,
and fleet managers, especially in remote areas,
makes it challenging to maintain high standards.

» Lack of visibility: The absence of real-time visibility
makes it difficult for fleet managers to monitor the
location, status, and usage of assets in diverse
terrain.

« Sustainability pressures: Increasing ESG pressures
require fleets to minimize carbon emissions and

report emissions.
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Legacy systems vs. emerging technology

Legacy systems for fleet management in the O&G
industry remain the standard, relying on GPS tracking,

manual record-keeping, and non-predictive maintenance

scheduling. These legacy systems run in isolation from
other operational technology systems. In contrast, new

digital platforms are converging IT and OT, leveraging

sensor data, machine learning, and virtual modeling
(digital twins). These digital platforms provide real-time
diagnostic and predictive maintenance capabilities, as
well as simulation for proactive decision-making, rather
than reactive firefighting.

Technology trends in driving fleet transformation

Here are the top 10 trends that are most likely to drive transformation

in O&G fleet management in the near-to-mid-term.

A Al-driven predictive maintenance

«  Why it matters: Predictive maintenance (PdM)
leverages Al/ML to analyze sensor data (engine
condition, vibrations, error codes) and predict
potential failures before they occur.

« 0&G relevance: In remote field environments,

unexpected failures can jeopardize project schedules

or pose safety risks. Al can assist in optimizing
maintenance schedules, extending asset lifespans,
and allocating resources.

«  Value drivers: Cost reductions (emergency

maintenance), risk, uptime, and resource allocation.

2! 10T and telematics integration

«  Why it matters: |oT sensors provide real-time

information (fuel level, engine analysis, tire pressure,
location) that is transmitted via telematics to the
central system.

 O&G relevance: Real-time information is essential for

fleets operating in remote and rugged terrain.
Geotab, for example, identifies idle time, off-road use,

Evidence: Academic studies have demonstrated that
applying deep learning models (such as RNNs/CNNs)
to O&G equipment can accurately forecast remaining
useful life (RUL) and prevent failures.

and telematics as areas for optimization.

Value drivers: Fuel waste reduction, route
optimization, preventive notifications, enhanced
operational visibility.
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a8l Digital twins 6. Sustainable and green fleet strategies

«  Why it matters: A digital twin is a virtual «  Why it matters: Pressure from ESG mandates and
representation of a physical asset (a vehicle, environmental regulation is pushing companies to
compressor, or fleet system) that is constantly adopt greener fleets.

updated with real-time data.
« O&G relevance: Fleets can transition to

« O&Grelevance: O&G companies are applying digital hybrid/Electric Vehicles (EV), cleaner fuels, or
twins to simulate maintenance, optimize process hydrogen. loT and telematics help track emissions.

flows, and enhance safety procedures.
« Valuedrivers: Lower carbon footprint, regulatory

« Value drivers: Risk mitigation, performance compliance, long-term fuel cost savings, ESG
optimization, downtime reduction, and planning reputation.
enhancement.

A Cybersecurity in Fleet Management

4 Advanced connectivity: 5G and edge computing
«  Why it matters: New attack surfaces are introduced

. Why it matters: 5G offers high-throughput with connected vehicles, OTA updates, telematics,

low-latency connectivity; edge computing processes and cloud platforms.

data near the source to reduce latency. N
4 « O&Grelevance: In the critical infrastructure sector,

« O&G relevance: Remote operations (wells, pipelines) cyberattacks on vehicles can disrupt operations,

benefit from local edge processing, enabling compromise safety, or expose sensitive data, making

real-time decision-making (e.g., anomaly detection) it imperative to integrate cybersecurity into vehicle

even with intermittent connectivity. design.

e Value drivers: Faster data transmission, resilience, *  Valuedrivers: Risk reduction, data protection, trust,

reduced cloud dependency, and better safety and compliance.

response.
8! Blockchain for secure fleet data and compliance

8! Autonomous/semi-autonomous fleet operations
«  Why it matters: Blockchain provides immutable,

. . auditable records of transactions and data
«  Why it matters: Autonomous or semi-autonomous

. . exchanges.
vehicles decrease dependence on human drivers,
enhance safety, and enable the car to work in +  O&G relevance: Maintenance records, compliance
dangerous or repetitive areas. logs, fuel contracts, and vehicle usage data can be

stored securely, improving transparency and
« O&Grelevance: In dangerous areas (such as

. L regulatory confidence.
chemical plants or pipelines), autonomous trucks or

remotely controlled vehicles can minimize human «  Value drivers: Traceability, compliance, operational

presence and maximize logistics. Certain O&G integrity, and data security.

companies are already testing these applications.

e Value drivers: Reduced risk of labor, enhanced
safety, long-term cost savings, and continuity of
operations.
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9. Fleet data analytics and dashboards

«  Why it matters: Insights are more valuable than data.
Analytics platforms and dashboards convert data into
actionable intelligence.

« O&G Relevance: Real-time analytics dashboards
integrating telematics, maintenance, emissions, and
safety data enable informed decision-making for
operations executives.

o Value Drivers: Improved KPIs, continuous
improvement, operational transparency, and strategic
decision support.

Operational and functional use cases

10. Digital transformation and organizational change

«  Why it matters: Technology alone is not enough;
organizational readiness, governance, and change
management are critical for success.

«  O&Grelevance: O&G companies must upskill their
workforce, integrate IT/OT teams, and establish
cross-functional governance to realize the benefits of
digital fleet platforms.

« Value drivers: Sustainable adoption, cultural
alignment, reduced resistance, and long-term ROI.

Here's how the above trends translate into real-world, high-impact use cases for O&G fleet operations:

Predictive maintenance

- Install IoT sensors on engines, hydraulics, and key
components.

+  Employ AlI/ML algorithms to assess vibration,
temperature, and error codes, predicting failure
before it occurs.

+ Interface with maintenance management software to
plan for repairs and prevent emergency repairs.

Outcome: Improved asset life, decreased maintenance
expenses, minimized disruptions.

Route and logistics optimization
«  Use real-time telematics data to analyze idle times,
fuel usage, and location.

»  Optimize fleet dispatch using analytics to minimize
empty legs, reduce fuel burn, and avoid risky terrain.

+  Apply digital twins to simulate different routing or
scheduling scenarios under varying conditions.

Outcome: Improved fuel efficiency, lower emissions,
faster response times.

Remote workforce mobility and safety

«  Monitor driver health, fatigue, and environment using
wearables or in-vehicle sensors.

«  Use 5G/edge connectivity to relay real-time safety alerts.
« In high-risk zones, deploy semi-autonomous vehicles to

reduce human exposure.

Outcome: Enhanced worker safety, lower accident risk,
proactive incident response.

Autonomous fleet pilot

«  Begin with semi-autonomous or remotely controlled
vehicles in confined or high-risk areas (e.g., within
refinery grounds or during pipeline inspection).

»  Use digital twins to simulate autonomous behavior
under different terrain, load, and risk conditions.

«  Over time, scale to more autonomous use cases as
connectivity and regulatory comfort improve.

Outcome: Operational continuity reduced human risk and
long-term cost savings.

Safety and compliance automation

«  Maintenance of records, driver logs, inspections, and
compliance checks on the blockchain to establish an
immutable audit trail.

- Employ data dashboards to track regulatory KPIs and
send notifications for any deviations.

«  Automate the generation of reports to regulatory
authorities based on real-time data.

Outcome: Clear compliance minimized the risk of
non-compliance penalties and ensured good governance.
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Sustainability and ESG implications

Fleet transformation is not just about cost or efficiency. It is central to ESG goals for O&G companies.

Emissions tracking Regulatory alignment and reporting
+ Leverage telematics + loT sensors to track fuel . Use blockchain technology to record emissions,
consumption, idle times, and emission proxies. maintenance, and compliance data immutably.

« Integrate data into dashboards for real-time ESG . Use analytics to automate ESG reporting to satisfy

LRI investors and regulatory requirements.
«  Use Al to track high-emission drivers/routes and L . i
] . s / «  Highlight sustainability efforts (green fleet and
provide alternative routes. . : . .

emissions reduction) in corporate reporting and
communication.

Green fleet adoption
- Transition service fleets to hybrid or EV vehicles Value: Better brand reputation, regulatory compliance,
where feasible. and alignment with global decarbonization trends.

«  Explore alternative fuels (hydrogen, biofuels) for
specialized vehicles.

»  Use digital twins to model the total cost of ownership

(TCO) and emissions impact for green fleet adoption.
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Risk and cybersecurity considerations

As fleet operations become increasingly digitally connected, risks grow, but they can be proactively managed.

Attack surfaces and threats + Implement blockchain for secure, transparent data

. Telematics and loT: Sensors and connectivity logs (maintenance, repairs, route history).

modules may be vulnerable to unauthorized access. « Regularly audit and pen-test vehicle telematics,

«  OTA updates: Over-the-air firmware updates without Gliglizateulin emdirenineniss, e sl et eeies:

proper security can introduce malware.

+ Cloud platforms: Fleet data in cloud systems could Governance and data privacy

be targeted if not secured.
« Define data governance policies — who owns data,

cre ae . who can access it, and how it's used.
Mitigation strategies
»  Establish a cross-functional security team (IT, OT, fleet

° (et sseuraHEyelEn: siled cnemTaier, ops) to oversee architecture and risk.

authentication, and secure firmware in devices.
. . +  Comply with data protection regulations (e.g., GDPR,
+ Use edge computing to process sensitive data locally,

. CCPA) when collecting location or driver data.
reducing exposure.

Implementation roadmap

Here is a phased roadmap for implementation over short-, medium-, and long-term horizons.

Timeline Key initiatives Objectives

Short-term (0-1 years) Deploy loT + telematics Gain visibility, reduce downtime,
Build analytics dashboards build a data foundation
Pilot predictive maintenance

Roll out digital twins

Implement 5G/edge connectivity Simulate operations, improve

Medium-term (1-3 years) . .
Launch semi-autonomous or remote responsiveness, reduce human risk

fleet pilots

Scale full autonom o . -
v Maximize efficiency, resilience, ESG,

Long-term (3+ years) Transition to green fleet (EV/hydrogen)

- and autonomous capabilities
Mature Al-at-edge capabilities

Enablers for success:

—
«  Governance and change management: Set up cross-functional teams (IT, OT, operations)
»  Skills and training: Upskill workforce on Al, data analytics, cybersecurity

+  Pilots and governance: Begin with small-scale pilots in controlled environments

«  Metrics and KPIs: Define success criteria (downtime reduction, emissions, ROI)
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Business value and ROI

Here's why and how implementing a modern fleet management system provides tangible
business value to O&G companies:
« Cost savings: Lower maintenance expenses (from predictive maintenance), lower fuel consumption,
fewer emergency repairs
- Operational efficiency: Improved route optimization, higher utilization rates, reduced downtime
« Risk mitigation: Fewer failures, enhanced operational safety (autonomous or remotely controlled),
improved cyber resilience
« ESG and compliance value: Emissions reporting, regulatory compliance, sustainable brand identity
«  Strategic differentiator: Digital transformation of the fleet management system to create a future competitive

advantage for the O&G business

Research shows that implementing predictive maintenance and fleet management can deliver rapid ROI. For instance, fleet

optimization techniques can pay back in two years, with up to 30% ROl in five years.

Challenges and barriers

While the benefits are compelling, O&G firms will likely face multiple hurdles:

« Capital investment: Sensors, connectivity, Al, and autonomous vehicles are capital-intensive.

«  Skill gaps: A lack of data scientists, Al/ML engineers, or OT security professionals in organizations can be a challenge.

« Change management: Resistance from field staff, drivers, and legacy operations staff can hinder adoption.

- Integration complexity: Integrating legacy fleet operations, OT, and new digital technologies can be complex.

«  Cyberrisk: Inadequate security design can increase the risk of cyberattacks as connectivity grows.

« Regulatory and compliance uncertainty: Autonomous vehicles or blockchain technologies may have unclear regulatory

environments.

To address these challenges, O&G firms must use an incremental, governed approach, including pilot projects, building

cross-functional teams, establishing KPIs, and scaling up with feedback.
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The time to transform oil and gas operations is now

The operating context for O&G remains increasingly stringent, with rising regulatory requirements, ESG forces, and the need
for cost efficiency. Simultaneously, digital technologies (Al, 10T, digital twins, autonomy) are evolving very rapidly. For fleet
operations, often a significant cost driver, modernization can no longer be postponed.

The O&G logistics industry is undergoing a transformation from a disintegrated, reactive, and manual process domain to a
digitally enabled, intelligent, safe, and carbon-accountable fleet domain. Early movers will benefit their organizations by:

« Lowering operational costs

« Improving ESG visibility and compliance
«  Enhancing workforce safety

« Gaining strategic trust with customers and regulators

First steps to take

—_

Assess digital fleet maturity baseline
Implement telematics and integrated dashboards
Begin predictive maintenance pilots

Integrate ESG tracking from inception

ooR N

Progress to digital twins and autonomy

How can Zensar help O&G companies?

Zensar enables oil and gas enterprises to transform fleet operations through Al-led platforms, domain-specific telematics,
digital twins, ESG automation, and cloud engineering, driving safer operations, stronger compliance, improved
sustainability, and higher profitability.

We bring together IT, OT, fleet, safety, and finance stakeholders to define a clear transformation roadmap — starting with
focused pilots in telematics, predictive maintenance, and real-time dashboards. By targeting high-value assets and critical
routes, we apply digital twins to simulate scenarios, optimize performance, and validate outcomes early.

From the outset, we establish robust data governance, security policies, and access frameworks. We quantify impact
through TCO analysis, emissions reduction, and infrastructure readiness for EV and low-carbon fleets, while tracking KPIs

such as downtime, maintenance costs, and emissions.

Insights from these pilots are then scaled across the enterprise, unlocking advanced capabilities including edge All,
autonomous operations, and end-to-end fleet transformation
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Fleet Transformation Glossary

10.

1.

12.

13.

14.

15.

Core Digital Infrastructure

IVMS (In-Vehicle Monitoring System): The "black box" of O&G fleets. These electronic systems record data on driver
identity, vehicle usage, and behaviors (speeding, harsh braking) to ensure compliance with HSE (Health, Safety, and
Environment) policies.

Telematics: A portmanteau of telecommunications and informatics. It refers to the integrated use of GPS and onboard
diagnostics to track vehicle movement, engine health, and fuel consumption in real time.

Geofencing: The creation of virtual perimeters around specific geographical areas (e.g., a well pad or a hazardous zone). If a
vehicle enters or exits this boundary, the system triggers an automatic alert to the operations center.

OTA (Over-the-Air) Updates: The wireless delivery of software and firmware updates to vehicle systems. In remote O&G
operations, this allows companies to patch security vulnerabilities or tune engine performance without bringing the vehicle
back to a service center.

Edge Computing: Processing data locally on the vehicle or at the well site rather than sending it all to the cloud. This is
critical for remote areas where satellite or cellular connections are intermittent

Advanced Modeling & Automation

Digital Twin (Fleet): A virtual replica of a physical vehicle or an entire fleet system. By feeding twin real-time data from loT
sensors, managers can simulate "what-if" scenarios, such as the impact of a new route or the expected wear and tear from
extreme desert heat.

PdM (Predictive Maintenance): Moving beyond "scheduled" oil changes to "data-driven" repairs. Al analyzes vibration and
temperature sensor data to predict when a component (such as a compressor) is likely to fail, enabling repairs before a
breakdown.

RUL (Remaining Useful Life): A key metric in PdM that estimates how much longer a piece of equipment can operate
reliably before needing service.

Autonomous/Semi-Autonomous Operations: The use of self-driving or remote-operated vehicles for repetitive or high-risk
tasks, such as pipeline inspections or transporting materials through hazardous refinery zones.

IT-OT Convergence: The integration of Information Technology (office systems/software) with Operational Technology
(hardware/sensors on the trucks). This unified data stream is the backbone of the "Smart Fleet."

Strategic & ESG Metrics

ESG (Environmental, Social, and Governance): A framework used to measure a company's sustainability and ethical
impact. In fleets, this focuses on reducing carbon footprints and improving driver safety.

Idle Time: The duration a vehicle's engine runs while stationary. In O&G, excessive idling is a significant source of fuel waste
and carbon emissions; modern platforms target a 20-30% reduction in this metric.

TCO (Total Cost of Ownership): An analysis that looks at all costs of a vehicle—purchase price, fuel, maintenance,
insurance, and taxes—over its entire life. Digital twins are often used to model TCO when deciding whether to switch to
Electric Vehicles (EVs).

Scope 1 Emissions: Direct emissions from sources owned or controlled by the company (e.g., the tailpipe emissions of its
own truck fleet).

Blockchain (in Logistics): A decentralized digital ledger used to store immutable records of maintenance, fuel purchases,
and compliance logs, making it nearly impossible to "fudge" safety records.
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Zensar

An »RPG Company

At Zensar, we're ‘experience-led everything.” We are committed to conceptualizing, designing,
engineering, marketing, and managing digital solutions and experiences for over 145+ leading
enterprises. Using our 3Es of experience, engineering, and engagement, we harness the power
of technology, creativity, and insight to deliver impact.

Part of the $4.8 billion RPG Group, we are headquartered in Pune, India. Our 10,000+ employees
work across 30+ locations worldwide, including Milpitas, Seattle, Princeton, Cape Town, London,

Zurich, Singapore, and Mexico City.

For more information, please contact: info@zensar.com | www.zensar.com



