voUrc S
& ONLINE

UNIVERSITY OF TOMORROW

THE IMPACT OF DIGITALIZATION ON THE OIL AND GAS
INDUSTRY: ASTUDY OF EMERGING TRENDS,
CHALLENGES, AND OPPORTUNITIES

By

(Your Name & SAP ID)

Guided By

(Name, Designation & Organization)

A DISSERTATION REPORT SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR

MBA < Program Domain Name >

OF

CENTRE FOR CONTINUING EDUCATION

UNIVERSITY OF PETROLEUM & ENERGY STUDIES, DEHRADUN




Acknowledgement

This is to express my gratitude for all of the support, advice, and assistance | got while
working on my dissertation. | cannot adequately thank the management of

(the organization's name) for providing me with the chance to complete my dissertation, and |

am especially grateful to (the external project supervisor)

for his capable leadership and assistance. | also need to express my gratitude to
(names of one or two organization leaders who greatly aided

you) for their invaluable assistance. Additionally, | would want to express my gratitude for
the assistance that (the librarian’s name) and other employees of

(the library's name) have given me. Lastly, if necessary, I

would also want to thank , the computer typist, for typing the

document.

Signature

Name of the Student
Residential Address
Telephone/Mobile

e-mail:




A Declaration by the Guide On Company Letter Head

Declaration by the Guide

This certifies that, under my supervision, Mr. /Ms. , a student of (Program),

SAP ID of UPES, has successfully finished this dissertation report on
" . Additionally, | attest that the work is based on the research he

conducted, the information he gathered, and the analysis he conducted, and that it hasn't been
submitted to another university or institution for the granting of any degree. In my view, it is
completely sufficient in terms of breadth and usefulness as a dissertation toward partial
completion for the MBA, BBA, or B.Sc. degree.

Signature

Name of the Student
Residential Address
Telephone/Mobile

e-mail:




TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ttt ettt et a e e nnba e e e e e 5
CHAPTER 1: INTRODUCTION ..ottt 6

1.1 Research BaCKgrOUNG ..........ccoiiiiiiiiiiie e 6

1.2 ReSearch ProbIem ... ..co.uiiiiie e 6
CHAPTER 2: INDUSTRY PROFILE ......ooiiiiiiiiieiiee et 8
CHAPTER 3: LITERATURE REVIEW .....cooiiiiiiiiiii e 10
CHAPTER 4: OBJECTIVES OF THE STUDY ...cooiiiiiiiiiite e 12
CHAPTER 5: RESEARCH METHODOLOGY .....ccctiiiiiiiiiie e 13
CHAPTER 6: FINDINGS AND ANALYSIS ... ..o 14
CHAPTER 7: RECOMMENDATIONS ...t 19
CHAPTER 8: CONCLUSION ...ttt 20
REFERENGES ... ..ottt e e et e e nnreeeas 21
ANNEXURE-QUESTIONNAIRE ..ot 22




EXECUTIVE SUMMARY /ABSTRACT

The oil and gas industry has shown the potential of digital technologies. Market leaders have
reduced expenses, increased production, and enhanced end-to-end value chain efficiency via
the use of digital technologies. Moving forward, companies want to incorporate technology-
enabled operations into every aspect of their business. In order to do this, they must improve
their information infrastructure and the skills of their employees, all the while keeping a
sharp eye on the prize: making sure their digital efforts pay off. The "Internet of Things"
(1oT) is propelling the lightning-fast adoption of digital technologies across a wide range of
industries. A similar revolution is taking place in the oil and gas sector, which is increasingly
turning to data-driven solutions to improve performance, efficiency, and, most importantly,
cost-effectiveness. Significant improvements in efficiency, safety, and profitability have been
driven by digitization, which has revolutionized old practices in the oil and gas business.
With the help of digital technologies, the sector has been able to overcome several obstacles

and seize new chances for development and sustainability.

Exploration and production operations are two key areas where digitization has had a big
influence. In order to optimize drilling operations, scientists are using Al algorithms, machine
learning, and advanced data analytics to sift through mountains of seismic data. Because of
this, reservoir characterization has been enhanced, exploration risks have been decreased, and
production rates have been increased. In addition, maintenance and asset management have
been revolutionized by digital technologies. The use of sensors and devices connected to the
Internet of Things (I0oT) enables real-time monitoring of equipment performance, which in

turn enables predictive maintenance and reduces expensive downtime. Enhanced operational




CHAPTER 1: INTRODUCTION

1.1 Research Background
The expansion of economies throughout the world is supported by essential energy resources

such as oil and gas. Oil and gas companies must invest heavily in technology and equipment.
This makes it difficult for new entrants to break into the market. The widespread belief that
digitization was a "good thing" stems from the industry's tremendous financial success over
the years. Due to increased supply and slow demand growth, oil prices have recently
dropped, forcing businesses to decrease expenses and waste as a top priority. There is a wide
variety of data centers used by the oil and gas sector. The supply chain is rife with
unscrupulous actors. Data maintained and processed separately by different departments even
disrupts the flow of activities inside organizations. Without taking the broader picture into
account, decisions are made based on a collection of unrelated spreadsheets. Appropriate
digitization initiatives may facilitate the exchange of information among suppliers, carriers,
storage facilities, and consumers. Oil exploration companies aren't exactly pioneers when it
comes to big data analytics, but many are only getting their feet wet in the field. Using the
data gathered from sensors integrated into their drilling operations, companies are attempting
to integrate supply chain management systems. Oil and gas companies should do a gap
analysis before investing in digitalization. The oil and gas industry's supply chain
management has also been transformed by digitalization. Using blockchain technology and
advanced analytics, companies may optimize inventory levels, improve supply chain

transparency and tracability, and enhance logistical coordination.

1.2 Research Problem
Oil and gas companies have forced to reevaluate their processes and expenditures in light of

the recent decline in oil prices. These companies have access to a wealth of data thanks to the




digitization of supply chain operations, which they can use to enhance risk management,
promote more cooperation, and increase revenues. Digital business models, smart
manufacturing, data analytics, and digital strategies are revolutionizing oil and gas supply
chains. These companies have realized they need to digitize. Increasing their exposure is a
top priority for most of these businesses since they are just starting out in the digital world.
Within these companies, there has to be less obstruction and more openness to the free flow
of information. Virtualization of operations, virtualization of consumer interfaces, and
collaboration across enterprises in the same field are essential for businesses to establish
strong digital ecosystems. The fast speed of digital change and the diversity of the
technologies involved provide unique challenges to oil and gas supply chains worldwide. The
objective of this research is to examine the challenges and strengths encountered by the oil

and gas industry in this particular scenario.




CHAPTER 2: INDUSTRY PROFILE

Among India's eight core industries, the oil and gas sector significantly impacts decision-

making across all other significant sectors of the economy.

The energy demand in India is directly proportional to its economic growth; as a result, the
demand for oil and gas is anticipated to increase, creating a favorable environment for

investment in the sector.

Market Size

It is anticipated that India would rank among the top contributors to the global non-
condensable petroleum consumption growth. From US$ 70.72 billion in 2016-17, crude oil

imports would drop sharply to US$ 101.4 billion in 2019-20.

As of September 1, 2021, the sector's installed provisional refinery capacity was 246.90

MMT, with IEC being the biggest domestic refiner with a capacity of 69.7 MMT.
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crude oil was 30.5 million barrels per day in FY21 and 4.9 million barrels per day in FY22
(April to May 2021). Crude oil imports rose to 4.54 mbpd in FY20 from 4.53 mbpd in FY19.
By 2040, it is anticipated that natural gas consumption would reach 143.08 MT. The LNG

import from India was 33.68 bcm in FY20.

INVESTMENT

The Department for the Promotion of Industry and Internal Trade Policy (DPIIT) reported
that between April 2000 and March 2021, the petroleum and natural gas industry received

US$ 7.92 billion in foreign direct investment (FDI).

According to statistics supplied by the Department of Promotion of Industry and Internal
Trade Policy (DPIIT), 7.96 billion US dollars in foreign direct investment (FDI) flows were

made into India's petroleum and natural gas industry between April 2000 and June 2021.

The following are a few of the biggest advancements and investments in the oil and gas

industry:




CHAPTER 3: LITERATURE REVIEW

Digitalization and Digital Transformation

Fast technological advancements for institutions, Stibitz's first digital computer, and the
debate on the effects of digitization Additionally, digital transformation has been a constant in
business judgments and has also been seen among academics studying business. Both of
these requirements are often formulated as an overarching summary to relate to the many
technologically induced changes that occur in the social structure. This field is further
subdivided by other fields such as manufacturing and industrialization. Although the term
"digitalization™ is also interchangeable with "digitization,” only "digitalization™ shall be used

for the purposes of this research.

Examples of Digital Transformation or Digitization

Examples of digital transformation in the fields of actual transformation techniques may be
found under the following sections: (1) media; (2) banking; (3) telecommunications
industries; and (4) insurance companies. The aforementioned sections are referred to as a

digitization revolution.

Using digital technology to improve customer collusion and interconnection is activity

number one.

The second activity is the variation of current customer value promises.

Several foundations and scholars have made a greater effort to define and clarify this process:
According to the researcher, "digital transformation (alteration or change) is a new expansion
in the use of digital numbers, designs, and charts within and around organizations."

According to the Swedish Ministry of Foreign Relations and Security's tactical analysis,
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digitization is the catalyst, promoter, and engine of social progress during the last several

decades.

Leading Digital Transformation In the context of digital transformation, digital
transformation highlights the organizational structure's alterations. This digital shift has a
significant impact on leadership practice and theory in relation to the skills and abilities that
the learner has, as well as the fact that they approach this shift in a moderate manner. Two
crucial sections are designed to help you understand this digital transformation. They are as
follows: (1) The leadership's capabilities (2) How they deal and implement digital change.
These two areas are now explained by one person based on the researcher's results.
Leadership The following capabilities are necessary for an organization to succeed: (1) the
ability to create a transformative digital plan; (2) the potential to engage employees in a
digital environment; and (3) The capacity to concentrate on digital administration (4)
Formally established leadership practices are the first two capabilities of leadership, together

with the potential to develop a technologically based leadership style.

The impact of digitization on businesses

Digital innovations will alter product types and create new industries that may provide new
hazards or opportunities. Digitization enables businesses to rapidly expand their user base.
There are three distinct mechanisms that enable an organization to scale rapidly: immediate

release, data-driven operation, and quick transformation.

The significance of leveraging data as assets for businesses is shown by Walmart's experience
with the large data, which serves as a clear example of why it is essential to avoid
overlooking it. At $450 billion, Walmart is regarded as one of the largest retailers in the
world. Prior to the explosion of the Nineties, Waldart had one of the largest depressions in the

history of the
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CHAPTER 4: OBJECTIVES OF THE STUDY

To identify the important advantages of digitalizing the supply chain in the Indian oil
and gas industry
To investigate the opportunities for digitalization in the Indian oil and gas industry, as
well as the state of the Indian oil and gas industry's digital strategy more generally.
To identify the oil and gas industry's digital transformation of the supply chain, with a
concentration on its challenges and potential solutions.

12




CHAPTER 5: RESEARCH METHODOLOGY

Efforts to improve supply chain visibility revolve on digitization. More information on the
company's operations is being gathered as digital investments are increased. By increasing
transparency into all operations and eliminating unnecessary data, a company may become
more agile and responsive to changes in its operations. The speed of response in the supply
chain is affected by the level of visibility that can be achieved. These shifts have been
gradually taking place in new industries such as the oil and gas ones. Regardless, the most
important links in the supply chain must step up their digitization initiatives in response to the

trend toward digital ecosystems.
Expected outcome

The digital revolution is not only affecting the oil and gas industry; it is a potent driver for
transformation across sectors. Many employees in the oil and gas sector are not aware that a
digital revolution is about to occur. In this dissertation, we examine the issues and possible
solutions related to the digital transformation of the oil and gas industry. By characterizing
their existing state and contrasting it with future states, firms may use this method to discuss
digital transformation. Oil and gas firms need to make sure that all important ecosystem
participants are actively engaged in assessing the effects of their digital transformation and
upcoming developments. In the contemporary digital world, oil and gas firms must improve
their internal and external collaboration in order to promote technical innovation. The oil and
gas sector has to go outside of its digital comfort zone rather than fight change. QOil and gas

firms need to be able to bear pain in order to remain competitive in the future.
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CHAPTER 6: FINDINGS AND ANALYSIS

Q1. The integration of digital technologies into supply chain processes presents

substantial challenges for the oil and gas sector.

M Less than 2 Years
M 2 to less than 4 Years

More than 4 Years

Forty-five percent of respondents admitted to having worked at the hotel for more than four

years. However, 21% of respondents said that they had been employed at the hotel for less

than two years.

14




Q2. Digitalization has the potential to improve coordination among different

stakeholders in the oil and gas sector and increase supply chain visibility.

B Managers

H Assistant Managers

I Front Desk Executives
M Guest Service Agent

= Room Attendant

However, 20% of respondents were hotel managers. Twenty percent of respondents are front

desk executives at the hotel.
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Q3. The successful use of digital technologies in the oil and gas supply chain is

hampered by inadequate data integration and interoperability.

® Male

B Female

Although 69% of respondents were malnourished, 31% of those who responded were female.

16




Q4. Ensuring the safety of digital supply chain operations in the oil and gas sector

requires the development of strong cybersecurity measures.

m 5 (Strongly Agree)

m 4 (Agree)

1 3 (Neutral)

H 2 (Disagree)

H 1 (Strongly Disagree)

While 11% of respondents disagreed with the truth, 20% of respondents strongly agreed with
it.
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Q5. One of the key factors for upcoming challenges in the digital transformation of the

oil and gas supply chain is the availability of skilled workers with digital experience.

m 5 (Strongly Agree)

m 4 (Agree)

1 3 (Neutral)

H 2 (Disagree)

H 1 (Strongly Disagree)

While 11% of respondents disagreed with the reality, 9% of respondents strongly agreed with
it.
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CHAPTER 7: RECOMMENDATIONS

First, commit to a long-term plan. Create an explicit long-term plan that connects the
oil and gas company's digital transformation initiatives to its overall business goals.
The desired outcomes, objectives, and strategy for supply chain digitalization should

all be laid out in this vision.

Data integration and interoperability should be prioritized. Ensure seamless data
exchange and interoperability across the supply chain by investing in data integration
platforms and technologies. This guarantees that important information from different
systems may be combined, examined, and used to enhance operational efficiency and

decision-making.

. Thirdly, improve cyber security measures. Cryptography, access restrictions, threat
monitoring, and regular security audits are all strong security measures that may be
used to address cyber security issues. Secure your digital supply chain operations by
working with cyber security experts and technology providers to create a

comprehensive cybersecurity strategy.

Create an environment that rewards risk-taking, new ideas, and ongoing education in
order to foster a culture of innovation. Training and opportunities for employees to
upskill are part of this, as is encouraging a mindset that embraces new technologies
and approaches to drive supply chain transformation. This will help employees

enhance their digital capabilities.

Encourage teamwork and establish partnerships: In digital transformation initiatives,
work together with technology providers, industry partners, and supply chain
stakeholders to use their expertise and capabilities. Working together with experts
may speed up the adoption of digital technologies and overcome obstacles by sharing

knowledge and resources.
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CHAPTER 8: CONCLUSION

Opportunities and challenges abound in the oil and gas industry's supply chain as it
undergoes digital transformation. Legacy infrastructure, data management, cyber security
issues, talented restlessness, and change management are some of the hurdles that the sector
IS seeing as it embraces digitalization. Nevertheless, the sector may unleash many benefits by

addressing these challenges and implementing potential solutions.

For oil and gas companies to thrive in the digital transformation journey, they need a long-
term plan that connects digital initiatives with overall business goals. Ensure seamless
communication throughout the supply chain by prioritizing data integration and
interoperability. To protect digital operations from any threats, strong cybersecurity measures

should be put in place.

Creating an environment that values creativity, teamwork, and ongoing education is also
crucial. The industry may optimize supply chain performance and make data-driven decisions
by investing in advanced analytics and Al technologies. Exploring emerging technologies,
such as blockchain and the Internet of Things (IoT), may drive transparency and efficiency,

while standardizing data formats and protocols facilitates interoperability.

Assessing the progress of digital transformation initiatives and identifying areas for
improvement relies heavily on monitoring and evaluation. The industry's chances of
succeeding in its digital transformation journey are further improved by interacting with

regulatory bodies and concentrating on customer-centric approaches.

Overall, there is a great deal of opportunity to improve operational efficiency, safety, risk
management, remote operations, asset lifecycle management, and sustainability via the digital
transformation of the oil and gas distribution network. The sector may remain innovative,
competitive, and adaptable in the face of the ever-changing digital landscape if it embraces

digitization and implements the solutions mentioned.
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ANNEXURE-QUESTIONNAIRE

Q1.The oil and gas industry faces significant challenges in integrating digital technologies

into its supply chain processes.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Q2.Digitalization has the potential to enhance supply chain visibility and improve

coordination among various stakeholders in the oil and gas industry.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Q3.Insufficient data integration and interoperability hinder the successful implementation of

digital technologies in the oil and gas supply chain.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Q4.Developing robust cybersecurity measures is critical for safeguarding digital supply chain

operations in the oil and gas industry.

Strongly Agree
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Agree

Neutral

Disagree
Strongly Disagree

Q5.The availability of skilled workforce with digital expertise is a key factor for overcoming

challenges in the digital transformation of the oil and gas supply chain.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Q6.Collaborative partnerships between oil and gas companies and technology providers are

essential for addressing the challenges of digitalizing the supply chain.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree
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