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1- Abstract:  

New digital technologies combined with data-driven insights 

can transform operations, boosting agility and strategic decision-

making. The Oil and Gas industry has spent trillions of dollars in 

recent decades building large infrastructures – including offshore 

projects, land development fields, and complex networks of 

pipelines and refineries – all with a view to meeting the world‟s 

energy demand.  

The objective of this thesis is to explore the digital initiatives 

within large O&G companies to develop insight into which strategic 

platforms and methodologies are providing realized value, adopting 

new digital platforms and workflows for digital infrastructure and 

approach to understanding the breadth of digital influence in O&G. 

The research is considered a quantitative one the researcher draws 

data from the primary sources of data provided by (EGAS) which is 

published in its annual reports and the required disclosures, the 

Secondary data is crucial and of vital importance for any researcher 
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because it allows the researcher to know what has been done in the 

area of interest and the procedures that are used to come out with 

those findings. 

The thesis gives a message that the data should be 

standardized, examined and linked on a centralized, flexible and 

scalable digital platform, meeting current needs and future 

growth of Bien Dong POC initiative. It involves considerable 

costs as this necessitates investment in IT as well as engineering 

initiatives. The production and operation outputs can be 

measured with different well openings through well test activities 

and at the outputs of the oil and gas processing systems. Being 

able to accurately calculate the production output at different 

well openings and across the entire production network is 

extremely important for oil and gas field management and 

operations to maximize economic potential of the reservoir. 

Keywords: Digital Transformation- Natural Gas 

industry- strategic decision-making- data management 

 الملخص :

ذخار انقشاساخ ساػذ انرحٕل انشقًى انى خهق يشَٔح َحٕ ذحٕل انؼًهياخ ٔا

الاسرشاذيديح. أَفق قطاع انُفظ ٔانغاص يهياساخ انذٔلاساخ في انؼقٕد الأخيشج ػهى تُاء 

انثُيح انرحريح تًا في رنك انًشاسيغ انثحشيح ٔحقٕل انثشيح  ٔانشثكاخ انًؼقذج يٍ 

 كم رنك تٓذف ذهثيح انطهة انؼانًي ػهى انطاقح. -خطٕط الأَاتية ٔانًصافي 

انٓذف يٍ ْزِ انشسانح ْٕ اكرشاف انًثادساخ انشقًيح داخم ششكاخ انُفظ ٔانغاص 

انكثيشج تٓذف ذكٕيٍ صٕسج يركايهح حٕل الأَظًح الأساسيح ٔانًُٓدياخ الاسرشاذيديح انري 

ذٕفش قيًح يحققح، يٍ خلال اػرًاد يُصاخ سقًيح خذيذج ٔذقييى اداء سيش ػًم نهثُيح انرحريح 
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ى اذساع انرأثيش انشقًي في قطاع انُفظ ٔانغاص. يؼرثش انثحث كًياً حيث انشقًيح َٔٓح نفٓ

يسرخهص انثاحث انثياَاخ يٍ انًصادس الأٔنيح نهثياَاخ انًقذيح يٍ انششكح انًصشيح 

ٔانًُشٕسج في ذقاسيشِ انسُٕيح ٔالإفصاحاخ انًطهٕتح،  انقاتضح نهغاصاخ انطثيؼيح )إيداط( 

ًح ٔراخ أًْيح حيٕيح نهثاحث لأَٓا ذريح يؼشفح يا ذى انقياو تّ ٔذؼرثش انثياَاخ انثإَيح حاس

 في يدال الاْرًاو ٔالإخشاءاخ انًرثؼح نهخشٔج ترهك انُرائح.

خهصد انشسانح انى أًْيح ذٕحيذ انثياَاخ ٔفحصٓا ٔستطٓا ػهى يُصح سقًيح 

نًسرقثهي يشكضيح ٔيشَح ٔقاتهح نهرطٕيش ٔانرحذيث، ٔذهثيح الاحرياخاخ انحانيح ٔانًُٕ ا

ٔانرى ذرطهة ذٕفيش ذكانيف ضخًح حيث اٌ انًثادسج   Bien Dong POCنًثادسج 

ذرطهة الإسرثًاس فى يدال  ذكُٕنٕخيا انًؼهٕياخ ٔكزنك انًثادساخ انُٓذسيح ْٔى يا 

ذشكم اندضء الأكثش يٍ انركهفح. يًكٍ قياط يخشخاخ الإَراج ٔانرشغيم ػُذ ساط 

لآتاس ٔفي يخشخاخ أَظًح يؼاندح انُفظ ٔانغاص. ذؼذ الأتاس يٍ خلال أَشطح اخرثاس ا

انقذسج ػهى حساب َاذح الإَراج تذقح ػُذ سأط الآتاس ٔػثش شثكح الإَراج تأكًهٓا أيشًا 

 تانغ الأًْيح لإداسج ٔػًهياخ حقٕل انُفظ ٔانغاص نضيادج الإيكاَاخ الاقرصاديح نهخضاٌ.

اتخاذ القراراث  -الغاز الطبيعي صناعت  -الكلماث المفتاحيت: التحول الرقمي 

 إدارة البياناث -الاستراتيجيت 

2- An overview: 

When Egypt became an importer of gas in 2015 it was a shock to 

the global gas market, as although the political and economic 

problems in the country were clear, it was nevertheless a surprise 

when surging gas demand overtook stagnant indigenous production. 

 As with so many countries in the MENA region, the key 

problem has been low subsidized gas prices that have encouraged 

rapid demand growth, and in this paper takes a close look at gas 

demand and splay across the Egyptian economy and concludes 
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that it will continue to grow, despite the best efforts of the 

government to reform the domestic gas market (Elshazly,2018).  

 It would seem that the best they can hope for is slow demand 

growth, but this may be enough to return the Egyptian gas market 

to balance thanks to new policies to encourage upstream 

development. 

The researcher describes in detail the steps put into place that 

have led, to the discovery of the giant Zohr field and to a number 

of other important new finds which will transform Egypt‟s gas 

supply and demand balance over the next few years. 

However, although this change should allow Egypt to end gas 

imports in the next year or so, and could even see exports re-

commence, the real significance of this paper for the global gas 

market is the question of how long this new situation can last 

(Mohamed,2022).  

a number of domestic reform issues which need to be addressed if 

the balance of the Egyptian gas market is to be maintained, and he 

points out that there is a significant risk that the country could easily 

slip back to becoming an importer again if the government does not 

address a complex set of issues in the reform process, not the least of 

which will be the unwinding of subsidies. 

 Egypt has the resources to be at least self-sufficient in gas if it can 

address demand side issues in its economy and has the infrastructure 

available to become an LNG hub for the East Mediterranean region 

if it can optimize its sources of supply (Hafezi,2020). 
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 Its success or failure in these endeavors can have an important 

bearing on the balance of the European and global gas markets, 

and this paper makes a key contribution to the understanding of 

this vital topic (Indupurnahayu,2021). 

Egypt is considering the third-largest natural gas producer in 

Africa, following Algeria and Nigeria. Egypt operates the Suez 

Canal and the Suez-Mediterranean (SUMED) Pipeline, which are 

important transportation infrastructure in international energy 

markets.  

Egypt is a large regional player in both the upstream and 

downstream sectors of the oil & gas industry. Egypt‟s gas 

production has soared in the last five years, due to several major 

finds in the West Nile Delta and returns Egypt to net exporter 

status, whilst oil production loiters around 600kb/d. 

 Egypt‟s growing middle class is boosting demand for both gas 

and refined fuels. In addition, the boom in the spot price for gas 

across Europe and Asia in 2021 is contrast to 2020 and Egypt has 

benefitted from its timely restarting of operations at its LNG 

facilities in early 2021, sending several cargoes each month.  

We forecast the strong performance to continue into the end of 

2023, which we also expect to be a peak year for natural gas 

production. 

3-  Research problem 

New digital technologies combined with data-driven insights 

can transform operations, boosting agility and strategic decision-
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making. The Oil and Gas industry has spent trillions of dollars in 

recent decades building large infrastructures – including offshore 

projects, land development fields, and complex networks of 

pipelines and refineries – all with a view to meeting the world‟s 

energy demand.  

The ability to capture and interpret data, and then take 

effective action while minimizing risks to employees and the 

environment, lies at the heart of how the industry operates.  

The use of technology and core physical infrastructure, 

such as sensors and automation in the upstream, midstream and 

downstream areas of the industry, have made this approach to 

operations possible. 
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Figure (1) Potential Value of Digital Initiatives and Technologies 

in Oil and Gas, for the Industry and Society. 

Value at stake ($ billion, 2016-25) 

Societal impact ($ billion) 

Industry impact ($ billion) 

 

 

 

 

 

 

 

 

4-  Research Questions: 

Based on the underlying problem presented above, the study 

attempts to answer the following research questions: 

1. What are the current digital investments and digital trends 

employed in the O&G industry?  

2-How does this current digital state compare to the future 

digital vision? 3-What are the critical organizational and 

technical system barriers to achieving the transformation to 

impactful business digitization?  
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4-Is the O&G industry currently mixed up in a productivity 

paradox where investments are directed only toward “getting to 

digital” and fail to contribute to added business value? 

5- Is there a framework that can more effectively evaluate the 

business value and alignment of a digital initiative with respect to 

how it integrates with an organization‟s culture, competency, 

capability, and vision? 

5-  Research Objective: 

The objective of this thesis is  

 To explore the digital initiatives within large O&G 

companies to develop insight into which strategic platforms 

and methodologies are providing realized value. 

 Adopting new digital platforms and workflows for digital 

infrastructure ، 

 Platform development, employee development (competency and 

culture), external competency resources, administration, and 

temporary productivity decline during transition and rollout. 

 Platform integration, sensor integration, complex algorithms, 

and data management. 

 Immense amount of energy and investments is directed 

toward “getting to digital” that is leading to tangent projects 

that fail to achieve a return on investment and deviate 

business models away from the optimal path . 

 Approach to understanding the breadth of digital influence in 

O&G is outlined below. 
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6- Research Hypothesis: 

A. H1: There is a significant positive relationship between 

digital transformation and demand in gas market in 

EGYPT. 

B. H1: There is a significant positive relationship between 

digital transformation and supply in gas market in EGYPT 

7- Significance of the Study: 

The research derives its significant in general of the 

importance of the use of: 

Technologically-driven and digital transformation is taking place 

in almost all types of activities. In the current scenario, no one 

can think about the world's functionality without the presence 

of technology-based development.  

Almost each and every activity that a man is performing in this 

21st century from waking up to going to the bed, whatever 

activity comes in between these two points of time consists of 

different types of technological-based gadgets, software, 

instruments, etc.  

For making the whole lifestyle of human being much easier, 

productive and efficient. Technology is the future, as we all 

already know and understand very well.  

But, in what possible way we are using our current technology is 

not at all the end in terms of it, as there is no concept available in 

terms of boundaries when we consider the functionality and 

coverage area of technology. Along with new and modern 
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technology the changes also taking place in the field of the digital 

world.  

The digital world is mainly consisting of the power of 

digitization of different types of activities and functions which 

are directly and indirectly related to the human functions and the 

mechanism which are related to the human activities.  

As the network and internet advancement taking places in 

achieving the target of fast pace of processing data, all other 

activities which were performed by the human in terms of their 

daily and official activities such as documentation, 

communication, transportation, businesses, industries, and all 

other activities are directly transformed and advanced with the 

introduction of the new era of advanced technologies. 

 Technological development is also taking place in the oil and 

gas industry. The oil and gas industry are one of the biggest 

industries in the whole world. No, any single nation can think 

about their functionality without the presence of proper oil and 

place fulfillments.  

8- Research Methodology: 

- Research Type: 

The research is considered a quantitative one the researcher draws   

data from the primary sources of data provided by (EGAS) which is 

published in its annual reports and the required disclosures 
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- Population and Sample: 

Ministry of petroleum and mineral Resource (mop).As of 

2018, there were 818,788 people working in the Public sector, 

240,000 of whom are working in the oil and gas sector. 

 Under the petroleum ministry's umbrella are the five main 

holding companies- Egyptian General Petroleum Corporation 

(EGPC), Egyptian petro-chemicals holding company 

(GANOPE), and Egyptian Mineral Resource Authority (EMRA)-

which oversee around 145 companies' public sector oil and gas 

companies have long suffered from misallocation of human 

capital, overstaffed.   

Figure (2) Research Population 
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The top management representatives include: 

Chairperson, Vice chairperson, Chief Executive Officer, 

Managing Director and Board Members of the company. 

 The total population size for the following reasons:  

1. Top management representatives are most knowledgeable 

individuals about the companies' operational and strategic activities.  

2. They have the most expertise and knowledge in terms of 

operation and direction of the firm. 

3. Sources of Data Collection For the purpose of achieving the 

research objectives, there are two main sources from which data 

is collected by the researcher in this research.  

i. Primary Sources of Data Collection: 

Primary data of this research is obtained from the company top 

management through the distribution of questionnaires during the 

empirical work. It is developed according to the number of scales 

which have been previously used in previous studies.  

A survey is a method of primary data collection based on 

communication with the research population or a 

representative sample of it.  

The questionnaire used in this research is the self-administered 

questionnaire. Self-administered questionnaires are distributed to 

the respondents in hard copies.  
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ii. Secondary Sources of Data Collection: 

 Library or documentary research means collecting secondary 

data which can be found in company records, library, internet and 

other documents.  

Literature obtained from secondary sources regarding 

entrepreneurial orientation is reviewed to identify factors that 

cause differences in performance and competitive advantage in 

various sectors.  

Secondary data is crucial and of vital importance for any 

researcher because it allows the researcher to know what has 

been done in the area of interest and the procedures that are used 

to come out with those findings. 

9- Recommendation: 

In my opinion, natural gas is a cheap resource of energy and it 

is a valuable product that must be directed to profitable industries 

such as petrochemical or fertilizers as it will be more useful and 

add-value for natural gas.  

Moreover, products of petrochemical or fertilizers have high 

and stable prices not fluctuated prices such as natural gas. 

10-  Limitations and Future Research: 

The work performed in this thesis addressed the O&G digital 

transformation from a high level systems perspective, with a 

focus on drilling and completion design and operations.  

Digital success and connectivity create a powerful 

competitive advantage for organizations and, thus, financial 
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information for integration and resulting realized value was 

difficult to uncover. 

Information was gathered through the outward lens of news 

outlets, interviews, and available industry articles, where it was 

sometimes difficult to differentiate the advertised rhetoric and the 

actual value. 

Additionally, there was no hands-on involvement or 

experience with the managing or integration of digital platforms 

in an O&G organization.  

Future research should be focused on disclosing the financial 

value associated with the adoption of different digital techniques 

across the O&G value chain. 

 The financial value can be compared with the presented 

ranking methodology with respect to buy versus build, alliances, 

partnerships, standardization, and open source approaches.  

Developing a profitability correlation to the different benefit 

attributes of a digital platform would be a powerful tool to help 

guide how organizations invest in their digital transformation. 

The proposed methodology can be applied to digital initiatives 

that have adopted within organizations to determine how well the 

organization‟s digital strategy aligns with the initiative, and this 

can be tracked with resulting successes or failures.  

The methodology can be used to rank digital tools, but a 

limitation is that it has not been thoroughly evaluated with in-
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depth analysis over a sufficiently large sample of digital 

initiatives. 

Finally, future research should be directed to performing a 

more detailed review of the available O&G digital tools and 

applications.  

This thesis approached the problem from a holistic systems 

perspective with a broad boundary of investigation. However, 

additional research into the specific details of the digital 

platforms and tool offerings with respect to the attributes outlined 

in the ranking method would provide more insight on the value-

added functionalities. 

This information can help to create a more accurate O&G 

digital roadmap with the inclusion of critical benefit attributes. 

Digital tools, attributes, and the respective performance can be  

Correlated to better understand the trends and the direction in 

which the industry is heading. 

11- Conclusions: 

Digital transformation is a large-scale business shift. The 

opportunity for the overall digital transformation is driven by 

large database of oil and gas field operations, and advanced 

management tools by companies. 

The scope of Bien Dong POC‟s digital transformation project 

is to lay out foundations for a digital platform that can be 

leveraged to deliver digital services.  
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All data will be standardized, examined and linked on a 

centralized, flexible and scalable digital platform, meeting 

current needs and future growth of Bien Dong POC. It involves 

considerable costs as this necessitates investment in IT as well as 

engineering initiatives. 

The production and operation outputs can be measured with 

different well openings through well test activities and at the 

outputs of the oil and gas processing systems. Being able to 

accurately calculate the production output at different well 

openings and across the entire production network is extremely 

important for oil and gas field management and operations to 

maximize economic potential of the reservoir. 

In addition, incorrect forecasting of yield can lead to false 

reservoir estimates and make erroneous decisions about well 

exploitation regime. 

The construction of non-parametric reservoir models based on 

pressure and temperature data has proven to be a valid and cost-

effective solution the "Production Performance Monitoring” (PPM) 

process has been successfully implemented in Bien Dong POC.  

The PPM goal is to create automated workflows to improve 

productivity, data and process management methodology, and 

data standardization. 

 The components of this solution consists of (1) building a 

monitoring infrastructure system of operational activities; (2) 

collecting and storing real-time data; (3) standardizing the 
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production activity and allocation process; (4) tracking and 

evaluating allocation results automatically; and (5) building The 

digital transformation programmed has exploited important 

opportunities through the timely application of digitalization and 

mine dynamics analysis to promote capture and create high value 

in oil and gas operations.  

With collected data converted into decisive information, 

Bien Dong POC has safely, effectively and continuously 

operated production over the years. 

  Future forecasts, management reports such as asset 

monitoring, production performance diagnostics and production 

optimization are performed accurately and promptly for investors 

and stakeholders.  

However, this short statement would not do justice to the 

considerable efforts deployed by all the relevant stakeholders in 

launching Egypt‟s hydrocarbon activities, bringing on-stream, in 

record time, several new gas supply projects and boosting 

indigenous production. 

  It would also ignore the fact that the answer is based on 

current publicly available data and information on both the 

supply and demand sides. 

Very shortly the Egyptian natural gas market will be 

balanced again, and gas exports may resume by the end of this 

decade or beginning of the next one. 
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Meeting the needs of the domestic gas market has been one of 

the key objectives and priorities of the Egyptian government.  

This target is about to be achieved and a balanced market 

could possibly be sustained until at least the early 2020s, based 

on the above-mentioned assumptions. 

 It should be noted that some of the past gas consumption 

could be considered as repressed or rationed demand. As more 

gas supplies become available, but at higher or much higher 

prices, how would this demand adjust to the continuous reform of 

domestic energy prices and a significant reduction of energy 

price subsidies? 

Egypt‟s future natural gas demand profile will depend on a 

number of factors. In addition to the country‟s economic growth 

prospects, the key drivers of gas demand growth are future 

movement of domestic gas prices, especially for gas supplies to 

the power sector, and adequate availability of natural gas 

infrastructure capacity to meet existing and potential expansion 

of gas demand in new areas/regions. 

 A lot of effort is focused on developing alternative energy sources 

of electricity generation, but it will take longer than ten years to 

diversify the energy mix and to reduce significantly the level of gas-

fired generation and therefore Egypt‟s total gas demand.  

The review of gas demand by sector of use shows that natural 

gas demand in Egypt will continue to grow, but at a slower pace 

compared to the last two decades‟ growth rate. 
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There is a need to focus not only on the yet-to-find gas 

resources to develop additional gas supplies and balance the 

market over a longer period, but also to pay further attention to 

the country‟s energy demand side.  

Without the full implementation of consistent and integrated 

energy demand-side management measures, Egypt could be 

exposed again to a gas supply surplus/deficit cycle. 

 One of the key driving factors of all these measures is the 

reform of the domestic energy pricing structure, specifically for 

gas and electricity prices.  

A new domestic gas market law and its executive regulations 

were issued in August 2017 and February 2018, respectively. 

 Although it's full implementation and the liberalization of the 

gas market will take a long time to achieve and the fact that a 

number of implementation questions remain to be clarified, this 

new gas law is definitely a very important step forward in the 

reform of Egypt‟s natural gas sector.  

The Egyptian government has already initiated courageous energy 

price reform measures with some positive affects in terms of 

restrained demand by some energy-intensive sectors of the economy.  

The government has also stated repeatedly its commitments to 

implement further reforms. However, it will continue to face 

challenges with regard to the price subsidy and payment 

problems of the gas-to-power chain. Fully addressing these issues 

will take some time, possibly beyond this paper‟s time horizon, 
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as it involves a complex combination of sensitive social, 

economic and political factors.  

The timing of the full resumption of Egyptian gas exports, the 

level of these exports and how long the exports will last, are crucial 

issues that are continuously raised within and outside Egypt.  

Based on current, publicly available supply and demand data 

and information, Egypt is unlikely to regain its past. 

Natural gas export position. The export window could last no 

more than a few years and export levels will decline quickly. 

However, there is the question of how the government will 

continue to monetize its gas resources, especially its additional 

gas supplies. 

Subject to its existing contractual gas export commitments, should 

it capture additional rent through further domestic gas monetization 

(petrochemicals and industries) or mainly through exports or a 

combination of the two? Under a commercially viable energy pricing 

structure, such questions would be easier to address. 

 But, it is difficult to justify the continuation of energy price 

subsidies to domestic gas monetization projects, both 

economically and financially.  

Egypt holds a central position in East Mediterranean gas 

developments. 

 It has been promoting the option of becoming a natural gas 

export „hub‟ to export gas from its own fields and also from 

neighboring East Mediterranean gas producing sources.  
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In order to achieve such a regional energy integration scheme, 

Egypt and its neighbors will have to surmount daunting obstacles 

related not only to geopolitical and territorial disputes, but also to 

address difficult commercial, contractual, and inter-governmental 

agreement constraints in the currently challenging international 

gas markets. 

It is important to stress that the issue of gas market reform 

cannot be looked at in isolation from other energy subsectors, 

especially power. 

 There is a critical need to reduce the heavy dependence on 

natural gas to generate electricity. As indicated above, Egypt‟s 

power sector is likely to continue to rely mainly on natural gas as 

a generating fuel for a long period of time.  

To shorten this period and reduce gas demand, it will have to 

intensify its efforts to develop a diversified mix of energy sources.  

This objective is supported by the government and 

international financial institutions through the launching of a 

series of renewable energy projects that will contribute to this 

diversification effort.  

Finally, by the end of next decade, and most probably beyond 

2030, Egypt‟s energy portfolio could be transformed with non-

hydrocarbon sources of energy capturing an increasing share of 

the country‟s electricity generation mix. 

This could potentially release some additional supplies of natural 

gas for export, but by then Egypt will be facing international gas 
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export markets that could be radically different from today‟s, 

especially in Europe under a decarburization agenda. 
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