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Background and scope of the research

Scope of this report

Geography: Global

Industry: O&G

Services: DAAI

Use cases: Only publicly available 

information (~120 distinct use cases) has 

been used for the entire analysis in this 

report

Increased adoption of advanced analytics and AI is 

creating new ways of adding value to different industries. 

The O&G industry is emerging as one of the fast-paced 

industries, which is seeing major analytics and AI action in 

the market. This is substantiated by O&G companies' 

investments in development and incorporation of new 

technologies to improve operational efficiency, bolster 

decarbonization initiatives to meet sustainability targets 

reduce fluctuating demand and volatility in asset 

management and maintenance and to become cyber 

resilient. O&G enterprises are also continuing to adopt 

IoT-based technologies for better data capture and 

analysis to improve overall decision-making in the market.

While major DAAI applications are seen in upstream 

businesses, O&G firms are also investing now in solutions 

for downstream and midstream businesses focusing on 

refinery operations and storage and transportation, to 

differentiate themselves in the market. 

In this report, We focus on:

 Analyzing the current state of DAAI adoption in O&G 

industry 

 Emerging technology themes to support the changing 

industry requirements

 Identifying and assessing the real-world analytics and 

AI use cases across the O&G value chain on basis of 

value delivered and adoption 

 Analysis of the future landscape for enterprises and 

service providers to stay relevant under changing 

business environment
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The report examines the current state of DAAI 

adoption in the Oil and Gas(O&G) industry, 

emerging themes that are driving the adoption 

of data-driven analytics, advanced analytics and 

AI use cases that support O&G enterprises 

across the value chain. Further, the report 

discusses how the future landscape of the 

industry and what factors should enterprises 

and service providers focus on.

Overview and abbreviated summary of key messages

Some of the findings in this report, among others, are:

Current state of DAAI market for O&G industry

 O&G industry showcases a significant DAAI investment trend primarily in use cases related to operational efficiency, 

decarbonization initiatives, risk assessment and maintenance, and cyber resilience

 While the O&G spend on DAAI services continues to grow, the relative overall contribution to the energy sector is becoming 

saturated with firms shifting focus on adopting cleaner energy alternatives

Emerging themes

 Emerging themes driving enhanced focus on DAAI use cases by O&G firms include – 5G, digital twins, cybersecurity, 

decarbonization initiatives to achieve sustainability targets and gaining prevalence of generative AI 

 The adoption of next-generation technologies such as generative AI is in its infancy stages, with preliminary implementation 

seen in drilling optimization, reservoir management, exploration, and survey and predictive maintenance

 O&G enterprises are prioritizing cybersecurity due to the significant monetary impact. AI-enhanced solutions now encrypt data, 

enable real-time monitoring, and improve MDR and IAM services, boosting cyber resilience

DAAI adoption across the O&G value chain

 The report examines the potential and impact of DAAI use cases for O&G enterprises, focusing on market adoption and value 

delivered across the value chain

 While upstream activities like subsurface exploration and drilling and operations support witness high DAAI market adoption 

and value delivered, there is growing trend of DAAI adoption in midstream and downstream activities 

Future landscape for O&G enterprises and service providers

 O&G enterprises should prioritize partnerships to accelerate new technology adoption, focus on energy transition, and integrate 

sustainable practices across upstream, midstream, and downstream operations

 O&G services, to remain relevant in the future, need to consider the perspective of developing next-generation technology 

solution for complex use cases, ensure cyber security measures, and support sustainable operations
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Analysis of O&G value chain segments and major subprocess within DAAI services scope within O&G engagements

Analysis of O&G DAAI use cases Challenges inhibiting widescale DAAI adoption in O&G industry

DAAI value chain Prominent DAAI value chain components observed Adoption rate

Strategy and Consulting 

for DAAI

Business case and use case development

DAAI governance privacy 

and security

 Data quality (data profiling, cleansing, enhancement, etc.)

 Data vulnerability and risk assessment

Enterprise data management  Data virtualization

 Data storage, design, and administration

 Data platform implementations

Analytics and BI  Predictive analytics

 IoT and edge analytics

 BI modernization, tools and platform implementations

 Domain analytics

Build and operationalize AI Data preparation (synthetic data, annotation and labelling, etc.)

This study offers distinct chapters providing a deep dive into key aspects of O&G market; below 

are four charts to illustrate the depth of the report

Midstream operations

 Field processing of O&G

 Transportation management

 Warehousing and storage management

 Demand planning

 Inventory management

 Carrier management and maintenance

Refinery operations Sales and marketing

 Processing of O&G 

(distillation, conversion, 

and treatment) 

 Quality assurance

 Auxiliary operations and 

facilities (steam and power 

generation, sampling, testing, 

etc.) 

 Market analysis and 

competitive intelligence

 Lead generation

 Supply and trading 

(refined products)  

 Product marketing and retail

Subsurface exploration

and drilling

Operations 

support

 Exploration and survey

 Geological and geophysical 

modeling

 Economic modeling

 Reservoir and well 

engineering

 Production optimization

 Surveillance and 

monitoring

 Planning and 

maintenance

 Risk assessment and 

inspection

Upstream Midstream Downstream

Industry-specific 

support activities

Environment, health and safety, contract management, regulatory and compliance, data and document management, trading activities, energy risk management, and 

quality assurance 

Horizontal 

processes

IT services – IT application development and maintenance, IT infrastructure, and system integration

Digital services – analytics, automation, AI, cloud, Internet of Things (IoT), cybersecurity, and blockchain

Corporate functions – Finance and Accounting (F&A), Human Resources (HR), procurement (non-core), legal, and Contact Center (CC)

O&G engagements split by DAAI value chain 

Percentage (2023)

HighMediumLowAdoption rate

O&G engagements split by O&G value chain 

Percentage (2023)

Upstream business

60-65%

Midstream business

25-30%

Downstream business

5-10%

Auxiliary operations

Client relationship management
Inbound and outbound logistics

Lead generation

Market analysis and competitive intelligence

Processing of oil & gas

Product marketing and retail

Quality assurance

Customer Experience

Supply and Trading

Demand planning

Field processing 
of oil & gas

Warehousing and storage management

Asset Management

Drilling and extraction

Economic modeling

Exploration
and Survey

Geological and Geophysical Modeling

Planning and
Maintenance

Production Optimization

Reservoir and well engineering

Risk Assessment and Inspection

Subsurface data management

Surveillance and Monitoring

Reliability-Centered Maintenance
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Value delivered

DIFFERENTIATORS1ESSENTIAL DRILLS2

RISING STARS3EMERGING DRILLS4

Downstream

Midstream

Upstream

Top challenges

Talent availability

RoI uncertainty

Data quality and accessibility

Legacy infrastructure

Data security and privacy concerns

Regulatory and compliance concerns

 Data privacy concerns arise from increasing cyber data breaches and fraud attacks, leading to 

significant monetary losses by compromising data on reserves, operations, and infrastructure

 O&G operations generate vast amounts of data from sources such as sensors, drilling logs, 

and geological surveys. Ensuring data quality, consistency, and accessibility can be 

challenging as data may be fragmented, siloed, or stored in incompatible formats, making it 

difficult to integrate and analyze effectively

 Legacy infrastructure and systems that are not compatible with AI technologies, make it 

difficult to integrate and implement new solutions. Upgradation is viewed as costly and time 

consuming

 O&G companies, being asset-heavy, need to compute RoI on investments. Since AI 

implications are long term, immediate returns are not seen, making enterprises hesitant to 

invest

 Investing in DAAI technologies emerged as one of the top objectives for O&G enterprises; 

however, due to poor change management initiatives and lack of a skilled workforce, firms are 

not able to optimally benefit from these investments 

HighMediumLowConcern rating
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