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Oil & Gas Operators Look To Advanced 
Analytics To Keep Equipment And 
Processes Running Optimally

The oil & gas industry is an equipment and process intensive 

business, and operators are under constant pressure to safely 

increase yields, decrease costs, and minimize downtime. Advanced 

analytics offers them a chance to use AI and machine learning 

(ML) for not only mission-critical, high-value assets, but also for 

supporting non-critical assets whose downtime is just as potentially 

disruptive (and costly). These intelligent capabilities significantly 

improve outcomes in retrieving, optimizing, and delivering products 

down the supply chain.

In September 2019, Baker Hughes commissioned Forrester 

Consulting to conduct a study on how oil & gas operators are 

currently monitoring, managing, and maintaining equipment and 

processes, and how they are using AI to boost their capabilities.

Key Findings

Equipment & Process Performance 

Management (E&PPM) is critical to meet 

business outcomes.¹ However, it’s not yet 

standard practice for our respondents. With 

safety vital, respondents seek to increase 

reliability, optimize cost, and improve 

productivity yield across investments.

It’s not just critical equipment and processes 

causing disruption — over 40% of respondents 

said non-critical equipment is driving the most 

unplanned downtime.

Oil & gas operators in all verticals are 

experimenting with AI-based E&PPM solutions 

to proactively manage their investments and are 

open to doing so with external partner help.
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3 Two-thirds note these E&PPM business 
outcomes are critical

% ranked critical or very critical

75% –  Increase critical 
equipment reliability

68% – Optimize maintenance 
costs

65% – Maximizing equipment 
productivity

% ranked exceeds expectations

Only one-third think they are doing well

Operators Have A Clear Opportunity To 
Improve Business Outcomes

Not surprisingly, enterprisewide safety and compliance is the most 

critical business outcome when implementing E&PPM. After safety, 

increased critical reliability, optimized equipment maintenance cost, 

and maximized equipment productivity yield are the most important 

business outcomes.

At the same time, those top priorities are where many businesses 

struggle. Almost half noted that they’re not meeting expectations 

with enterprisewide safety/compliance, and only a third are 

exceeding expectations with their most important business 

objectives, leaving significant opportunity for bottom-line 

improvements.

Base: 100 business operations and technology professionals responsible for monitoring, managing, and 
maintaining equipment and/or processes in oil & gas operations
Source: A commissioned study conducted by Forrester Consulting on behalf of BHGE, September 2019

34% – Increase critical 
equipment reliability

36% – Optimize maintenance 
costs

34% – Maximizing equipment 
productivity
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Production optimization

RAM analysis²

Predictive maintenance

Inventory management/spare parts

Condition-based maintenance

Process hazard analysis3

Reliability management

Preventative/time-based maintenance

Process optimization

Integrity monitoring (corrosion, erosion, fouling, etc.)

Many Rely On 
No/Low Tech  

We asked respondents what tools and technologies they used for ten major categories of E&PPM. 

Some of the answers surprised us, especially the use of no software or manual software.

“Where is your organization currently using different E&PPM software or methodologies?”
Do not use software for 
this category

Manual tools, i.e., spreadsheets Industry standard software  
(physics/rule-based models)

Advanced analytics using  
AI & ML

3%

4%

5%

25%

9%

25%

5%

18%

21%

7%

14%

37%

31%

28%

47%

27%

45%

41%

35%

39%

56%

46%

53%

37%

35%

40%

43%

35%

33%

37%

27%

13%

11%

10%

9%

8%

7%

6%

11%

7%

Base: 100 business operations and technology professionals responsible for monitoring, managing, and 
maintaining equipment and/or processes in oil & gas operations
Source: A commissioned study conducted by Forrester Consulting on behalf of BHGE, September 2019

No or manual software Standard or advanced software
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There’s Work To Be Done: Moving The 
Needle On Advanced E&PPM

The area with the largest AI focus was production optimization at 

27%, followed by RAM analysis,² predictive maintenance, integrity 

monitoring, and inventory management. More work must be done 

to upgrade capabilities in all areas in order to realize respondents’ 

desires to reap the business benefits of advanced E&PPM.

Although there is interest in moving ahead, most respondents 

are still experimenting in this area. In everyday practice, 

industry standard software edged out manual tools in most 

categories, except for preventative maintenance, condition-based 

maintenance, integrity monitoring, and process optimization. These 

areas rely on low tech tools, such as spreadsheets, resulting in 

potential human error, lost efficiencies, and missed operational 

gains. 

“Where is your organization currently using 
different E&PPM software or methodologies?”

Base: 100 business operations and technology professionals responsible for monitoring, managing, and 
maintaining equipment and/or processes in oil & gas operations
Source: A commissioned study conducted by Forrester Consulting on behalf of BHGE, September 2019

Production optimization

RAM analysis

Integrity monitoring 
(corrosion, erosion, fouling, 

etc.)

Predictive maintenance

Inventory management/
spare parts

Advanced analytics using AI and ML software

27%

13%

27%

13%

11%

11%

11%

11%

10%10%
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Non-Critical Or Auxiliary Equipment 
Creates Unnecessary Downtime

Oil & gas operators first focus on critical equipment, and that 

certainly makes sense when prioritizing scarce resources and 

attention in environments that don’t yet fully utilize AI. But 

non-critical equipment and processes can (and do) impact our 

respondents’ operations. About 45%, said non-critical equipment 

is driving most of their unplanned downtime. Leveraging an AI 

system-of-systems approach, in which the cause of data anomalies 

can be traced to other systems, can give a more complete picture 

beyond a single piece of equipment to help significantly reduce this 

downtime.

“How much do ‘non-critical or auxiliary’ 
equipment or process upsets contribute 
to unplanned downtime in your 
operations within a year?”

Base: 100 business operations and technology professionals responsible for monitoring, managing, and 
maintaining equipment and/or processes in oil & gas operations
Source: A commissioned study conducted by Forrester Consulting on behalf of BHGE, September 2019

More than 70% of 
unplanned downtime 3%

50% to 70% of 
unplanned downtime

10%

30% to 50% of 
unplanned downtime

43%

10% to 30% of 
unplanned downtime

31%

0% to 10% of 
unplanned downtime

12%

Never 1%

56%

56% of respondents said non-critical 
equipment/processes added to 30% or 
more of yearly unplanned downtime.
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Enthusiasm 
For AI-Based 
E&PPM Is High

A vast majority — 90% of our respondents — are dipping their toes in the waters of AI-based E&PPM. 

Forty-one percent said they have implemented an AI capability, although cross-referencing that response 

with where they report having AI-based capabilities confirmed they have not yet taken the plunge into full 

use of AI. However, it is clearly on the list for this year, with nearly half saying they will implement AI-based 

E&PPM solutions in the next 12 months.

“Is it a priority for 
your organization to 
implement AI-based 
E&PPM solutions in 
your operations?”

Base: 100 business operations and technology professionals responsible for monitoring, managing, and 
maintaining equipment and/or processes in oil & gas operations
Source: A commissioned study conducted by Forrester Consulting on behalf of BHGE, September 2019

41% 26% 23%
Have already 
tried it

Will try it in the next 
6 months

Will try it in the next 
12 months
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Minimizing Risks Through Partnership

While advanced analytics software is part of the future of managing 

equipment and processes in oil & gas, operators are pragmatic as 

they move forward because implementing an AI-based E&PPM 

solution is not a trivial undertaking. Respondents see challenges 

in adopting new technologies — 44% think integrating with other 

systems will be an obstacle, and 42% are concerned about the 

technical skills of their workforce. When asked how they would 

implement AI-based E&PPM, 60% indicated the kind of partnership 

they would like — 33% outsourcing to a systems integrator, 

15% buying packaged AI software, and 12% buying an analytics 

platform and developing applications. When asked if they would be 

interested in outsourcing their AI operations, including monitoring, 

maintaining, or optimizing their equipment and processes, over half 

(52%) said yes.

“How would you prefer to implement/deploy AI-
based E&PPM solutions in your operation?”

Base: 100 business operations and technology professionals responsible for monitoring, managing, and 
maintaining equipment and/or processes in oil & gas operations
Source: A commissioned study conducted by Forrester Consulting on behalf of BHGE, September 2019

Buy a digital analytics platform and custom-build application(s)

Buy packaged AI software application(s)

Outsource solution to a systems integrator partner

60%

Develop a proprietary solution internally
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Conclusion

E&PPM is critical to oil & gas operators who are using advanced 

analytics to eliminate unplanned downtime and improve business 

outcomes.

• Along with safety, increased reliability, optimized equipment 

costs, and maximized equipment productivity yield are the 

top desired E&PPM business outcomes. These are also where 

many businesses struggle, and where the power of enterprise 

AI can deliver predictive intelligence that can radically improve 

these outcomes.

• Another key opportunity is to take a unique AI system-of- 

systems approach to manage non-critical equipment and 

processes, which respondents said causes upwards of 70% 

of unplanned downtime.

• As AI-based E&PPM solutions move forward, operators are 

looking for trusted partners who have the domain expertise 

needed, as well as hardened AI technology, that can 

accelerate time-to-value.

Project Director:
Pippa Jollie, Principal 
Market Impact Consultant

Contributing Research:
Forrester’s Infrastructure 
and Operations research 
group
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Methodology

This Opportunity Snapshot was commissioned by Baker Hughes. To create 
this profile Forrester Consulting asked custom survey questions to 100 
technology and operations professionals in oil & gas operator companies. 
The custom survey began and was completed in September 2019. 

ABOUT FORRESTER CONSULTING
Forrester Consulting provides independent and objective research-based consulting to help leaders succeed in 
their organizations. Ranging in scope from a short strategy session to custom projects, Forrester’s Consulting 
services connect you directly with research analysts who apply expert insight to your specific business challenges. 
For more information, visit forrester.com/consulting.

© 2019, Forrester Research, Inc. All rights reserved. Unauthorized reproduction is strictly prohibited. Information 
is based on best available resources. Opinions reflect judgment at the time and are subject to change. Forrester®, 
Technographics®, Forrester Wave, RoleView, TechRadar, and Total Economic Impact are trademarks of Forrester 
Research, Inc. All other trademarks are the property of their respective companies. For additional information, go to 
forrester.com. [O-00038555]

Demographics

North America and South 
America: 40%

EMEA: 56%

Asia Pacific: 3%

Rest of world: 1% 

VP or director: 28%

Manager: 38%

Professional: 34%

Upstream: 29%

Downstream: 28%

Midstream: 23%

Multistream: 20%

Ops/engineering: 44%

Technology/IT: 41%

Data science/analysis: 15%

INDUSTRY STREAM

DEPARTMENT

REGION

TITLE

ENDNOTES

1 E&PPM: equipment and process performance management.

² RAM: reliability, availability, and maintenance.

3 PHA: process hazard analysis.
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