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Executive Summary
Machine learning (ML) is the catalyst to a strong, flexible, and resilient 
business in today’s market. Smart companies leverage ML to create 
top-to-bottom growth, employee productivity, and customer satisfaction. 
These firms have achieved success with a few ML use cases, but they 
can’t stop there. Experimenting with ML is the easy part. The harder 
part is integrating ML models into business applications and processes 
to scale ML across the enterprise. Currently, most firms lack the skills, 
processes, and tools to accomplish this. In order to successfully achieve 
ML at scale, firms must invest in MLOps — the process, tools, and 
technology that streamline and standardize each stage of the ML lifecycle 
from model development to operationalization. 

In March 2020, HPE and Intel commissioned Forrester Consulting to 
evaluate machine learning initiatives across enterprises. Forrester 
conducted an online survey of 162 respondents with ML responsibilities 
at companies with 5,000 or more employees to explore this topic. The 
findings reveal that companies expect machine learning use cases to 
increase business success, but they are struggling to implement ML at 
scale — and their MLOps capabilities are relatively immature.

KEY FINDINGS

 › Firms expect ML capabilities to bring business success. Organizations 
understand that adopting ML in business applications and processes 
will result in a stronger business. Considering this, IT leaders expect an 
increase in ML capabilities to result in better customer experiences and 
increased profitability and revenue.

 › Firms’ current MLOps capabilities are not mature. Only 6% of 
surveyed companies believe their MLOps capabilities are mature or 
very mature. Firms’ inability to operationalize ML is prohibiting them 
from scaling machine learning across the business.

 › Firms face challenges to achieve ML at scale. IT leaders lack the 
tools, processes, and skills to improve collaboration and successfully 
operationalize ML across the business. Overall, respondents do not 
feel confident in their companies’ current ML approaches. 

 › Firms believe in MLOps. Nearly all surveyed IT leaders (98%) believe 
that MLOps capabilities will give their company a competitive edge. 
Specifically, they expect an increase in machine learning capabilities 
to result in higher profitability (53%), better customer experience (52%), 
better data and AI skills (49%), and increased revenue growth (48%).

MLOps is the 
process, tools, and 
technology that 
manage ML from 
model development 
through model 
deployment and 
operationalization.

Yet only 6% of 
companies feel 
that their MLOps 
capabilities are 
mature or very 
mature.

98% of IT leaders 
believe that 
MLOps will give 
their company a 
competitive edge.
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ML Is An Enterprise Imperative, But 
Firms Struggle To Operationalize It
The benefits of machine learning are indisputable, but if firms want to 
become industry leaders, they must scale ML across the enterprise. Many 
already use machine learning to infuse active intelligence into business 
processes, applications, and customer-facing applications. But firms must 
have a more robust operationalized process around ML model development 
to continuously deliver products and services that satisfy their customers 
and bring efficiencies to business processes. IT leaders recognize this. In 
fact, 77% of surveyed organizations predict their ML use cases will increase 
in the next 18 to 24 months. However, firms are not prepared to support this 
increase. In surveying 162 IT professionals at companies with 5,000 or more 
employees, Forrester found that companies:

 › Expect ML will boost business success. IT respondents’ top three 
goals for ML initiatives are to improve customer experience (48%), 
increase profitability (42%), and increase revenue growth (43%). 
Organizations understand that machine learning creates a better 
business, and that makes accomplishing ML at scale even more critical. 

 › Know they lack the capabilities needed to achieve ML at scale. Forty-
one percent of respondents said they have struggled to operationalize 
any ML models and lack the process to do so (see Figure 1). This inability 
has resulted in an overall low confidence in firms’ AI capabilities. Over 
half of the surveyed organizations (57%) indicated a low to mediocre 
confidence in their company’s current approach to machine learning.

 › MLOps capabilities are immature. Only 6% of surveyed companies 
indicated they had mature or very mature MLOps capabilities, and 
29% indicated they are somewhat mature (see Figure 2). Perhaps 
even more striking is that 59% of respondents indicated their MLOps 
capabilities are not mature or not at all mature (see Figure 2).

77% of surveyed 
organizations 
predict their ML use 
cases will increase 
in the next 18 to 24 
months.
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Figure 1

“Overall, how would you assess your organization’s ability to operationalize 
ML models?”

Figure 2
“In your opinion, how mature are your 
MLOps capabilities?”

Base: 162 data scientists and IT practitioners building machine learning models in 
US-based businesses with 5,000+ employees
Source: A commissioned study conducted by Forrester Consulting on behalf of HPE, 
March 2020

Base: 162 data scientists and IT practitioners 
building machine learning models in 
US-based businesses with 5,000+ employees
Note: Percentages may not total 100 because 
of rounding.
Source: A commissioned study conducted by 
Forrester Consulting on behalf of HPE, March 
2020

14%
24%

41%

21%

We have a defined, 
repeatable, and 
scalable process 
that has delivered 

a range of 
demonstrable 

projects.

We have 
operationalized 

several ML models 
and are formalizing 

the process to make 
it more repeatable 

and scalable.

We have 
struggled to 

operationalize 
any ML models 

and lack the 
process to do so.

We have 
delivered a 

few proofs of 
concept.

Very mature/Mature

6%6%

29%

59%

Not at all mature/Not Mature
Don’t know

Somewhat mature
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Firms Lack The Processes, Tools, And 
Talent To Succeed With ML 
Increasing ML use cases is an organizational imperative. However, 
there is a pernicious chasm between data science teams that develop 
the ML use cases and the operations professionals who must deploy 
and manage them in a production environment. In order to remain 
competitive, organizations must close the gap by adopting tools, 
technologies, and processes to operationalize ML models in a repeatable, 
orderly, and cost-effective manner. Specifically, firms must establish a 
MLOps discipline. But most firms have barely broken the surface with 
MLOps. Forrester’s research found:

 › IT operations teams are not up to speed on ML. Only 15% of IT 
respondents believe their IT operations teams completely understand 
the requirements to deploy ML models. This is likely because most IT 
operations teams simply haven’t had a need to understand the unique 
infrastructure, deployment, and operational requirements of ML.

 › Firms lack competency in key MLOps capabilities. Less than one-
quarter of respondents indicated they were very confident in their 
organization’s ability to carry out key capabilities to operationalize ML 
models (see Figure 3). The inability to accomplish key ML capabilities 
points to a shortage of MLOps processes, tools, and technologies. But 
firms are not surprised by this shortage. In fact, they have identified 
lack of collaboration, AI skills, and cohesive technology toolchains as 
their top challenges in expanding ML capabilities. 

 › Firms have low collaboration between ML development and 
operations. Collaboration between data science and IT operation 
teams is pivotal for ML success, however firms have not been able 
to foster that partnership. Forty-two percent of surveyed companies 
indicated lack of collaboration between data science and IT operations 
teams when implementing more ML use cases. But it’s not just 
collaboration that’s difficult. Firms also struggle with skills across the 
board, as 44% of respondents said they lack the data and AI skills 
needed to succeed.

 › Firms lack a cohesive technology toolchain. IT respondents’ top 
challenges in implementing more ML use cases are a lack of solutions 
for monitoring models in production (48%) and operationalizing 
models (41%), and insufficient infrastructure for advanced analytics and 
machine learning models (42%) (see Figure 4). All of these processes 
are imperative to accomplish MLOps and ML at scale.

Only 15% of IT 
respondents believe 
their IT operations 
teams completely 
understand the 
requirements to 
deploy ML models.

42% of companies 
indicated low 
collaboration between 
their data science 
and application 
development teams.
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Figure 3

“How confident are you in your organization's ability to successfully carry out the following ML capabilities?”

Organizations lack the 
key capabilities and 
cohesive tech 
toolchain needed to 
deploy MLOps.

Very confident

Base: 162 data scientists and IT practitioners building machine learning models in US-based businesses with 5,000+ employees
Source: A commissioned study conducted by Forrester Consulting on behalf of HPE, March 2020

21% Provision infrastructure for ML

20% Acquire, process, and manage data needed for AI projects

17% Deploy models in production

14% Monitor models in production (model drift, accuracy)

Figure 4

“What are the key technology challenges your organization faces when 
attempting to implement more ML use cases?”

48% Lack of solutions for monitoring models in production

43% No/insu�cient infrastructure for training/scoring advanced analytics and 
machine learning models

41% Lack of solutions for operationalizing models

40% Lack of tools/platforms for data management

38% Lack of tools/platforms for developing advanced analytics and machine 
learning models

30% Lack of support for open source machine learning programming languages 
and frameworks

30% E�ort implementing or maintaining open source machine learning platforms

20% Lack of collaboration tools



Firms Expect MLOps To Be A Catalyst 
For Enterprise ML
Organizations need to progress from ML experimentation to ML 
operationalization. To accomplish this, they need strong processes such 
as MLOps. This not only gives firms a competitive edge, but MLOps also 
allow companies to implement more machine learning use cases, which 
results in various business benefits.1 Forrester’s research found: 

 › MLOps gives organizations a competitive edge. It’s almost unanimous: 
98% of surveyed companies believe MLOps will give them a competitive 
edge. Close to one-quarter (24%) took it a step further and said they 
expect MLOps to make them industry leaders (see Figure 5).

 › Firms expect ML to create stronger talent. As a result of implementing 
more ML use cases, respondents expect to gain better adoption of data 
science best practices (49%), increased skills in data science and AI 
(49%), and more collaboration between data science and IT operations 
(46%) (see Figure 6). That means that an increase in ML helps companies 
gain more skilled workers and a more collaborative work environment. 

 › Firms expect ML to increase business benefits. Firms expect an 
increase in ML use case to help them accomplish their top priority: 
building a stronger business. Respondents specifically identified that 
an increase in machine learning use cases would result in increased 
profitability (53%), better customer experience (52%), and increased 
revenue growth (48%) (see Figure 7). 
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Figure 5

“What impact would adoption of 
MLOps have on your ability to stay 
competitive in your industry?”

It will have no impact on our ability 
to stay competitive.

Base: 162 data scientists and IT 
practitioners building machine learning 
models in US-based businesses with 
5,000+ employees
Note: Percentages may not total 100 
because of rounding.
Source: A commissioned study conducted 
by Forrester Consulting on behalf of HPE, 
March 2020

It will allow us to stay competitive.
It will make us a leader in our 
industry.

2%

73%

24%
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Figure 6 Figure 7

“What impact would adoption of 
MLOps have on your ability to stay 
competitive in your industry?”

Base: 162 data scientists and IT practitioners building machine learning models in 
US-based businesses with 5,000+ employees
Note: Percentages may not total 100 because of rounding.
Source: A commissioned study conducted by Forrester Consulting on behalf of HPE, 
March 2020

49% Better adoption of data science 
best practices

49% Increased skills in data 
science/AI

46% More collaboration between 
data science and IT operations

44% Increased data engineering 
skills or cooperation with data 
engineering teams

38% More support from IT

34% More collaboration between 
data science and application 
development teams

33% Increased understanding of how 
to use models by our application 
developers

28% Increased developer 
skills/support

23% Increased executive 
support/buy-in

“What business benefits would you 
expect from being able to implement 
more ML use cases across the 
enterprise?”

Firms expect an 
increase in machine 
learning use cases to 
lead to a stronger 
business. 

52% Better customer experience

53% Increased pro�tability

48% Increased revenue growth

45% New business model creation

40% Increased product innovation

38% Mitigated risk

36% Increased market share

35% Improved customer acquisition 
or retention

29% Better informed business and 
R&D decisions



Key Recommendations
What does a successful AI team look like? It is a collaborative team 
of business analysts, data scientists, application developers, and IT 
operations professionals who can deliver a regular cadence of ML use 
cases. To accomplish this, companies need the right tool chain. More 
specifically, firms need to invest in MLOps to develop and deploy more 
ML use-cases at enterprise-scale. 

Forrester’s in-depth survey of IT leaders about machine learning yielded 
several important recommendations:

Build a pipeline of consequential ML use cases. Operationalizing ML 
requires identifying high-ROI use cases to implement. Prioritize ML use 
cases based on technical feasibility and impact on your enterprise’s industry 
leadership. Using an industry leadership impact lens will ensure that the 
implemented ML use cases will capitalize on new business opportunities 
and increase competitive advantage through digital transformation.

Extend AI teams to include IT operations. Data scientists are masters at 
building ML models. However, an oft heard complaint from data scientists 
and business professionals alike is that there are insurmountable challenges 
to operationalizing ML models. That is because implementing transformative 
ML use cases requires a broader team — an AI team — composed of data 
scientists, business analysts, designers, developers, IT operations staff, 
and project managers. This multifunctional team collaborating from the 
beginning of use case implementation will raise business, technical, and 
operational issues that can be addressed in parallel to model development 
by data scientists to avoid last minute deployment issues.

Recognize the unique challenges of ML operationalization. Machine 
learning models have unique characteristics that require tools, 
technologies, and practices to operationalize at scale. ML models are 
probabilistic versus traditional software that is deterministic, and they 
are created by algorithms that analyze data versus traditional software 
that developers create by writing code. Organizations must continuously 
monitor ML models while in production, as opposed to traditional 
software that is (or should be) rigorously tested prior to production. These 
differences are why traditional software deployment practices such as 
DevOps are insufficient to operationalize ML at scale.

Invest in MLOps for repeatability and business value at scale. 
Operationalizing even a single ML model can be challenging, and 
deploying multiple models in production at enterprise scale is even more 
daunting. ML models have multiple software dependencies, and they often 
need specialized infrastructure for optimal performance. Organizations 
must also monitor them continuously for drift and other business metrics 
and periodically retrain them on new data. MLOps can streamline these 
processes across the end-to-end machine learning lifecycle. 

MLOps is comprised of tools, technologies, and processes to 
operationalize the ML lifecycle by automating many of the steps required 
to deploy and manage models in production environments. MLOps also 
requires collaboration across the entire AI team to share models, access 
the right data, initiate handoffs, provide visibility into models in production, 
and act quickly when issues arise. The only way for enterprises to go from 
five to 500 ML use cases is to streamline this process with MLOps.
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Appendix A: Methodology 
In this study, Forrester interviewed or conducted an online survey of 162 IT respondents in the United States to 
evaluate machine learning initiatives. Survey participants included decision makers in AI with machine learning 
responsibilities. Respondents were offered a small monetary incentive as a thank you for time spent on the 
survey. The study began in March 2020 and was completed in March 2020.

Appendix B: Demographics
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6%

7%

9%

11%

12%

15%

5%

6%

6%

2%

3%

4%

4%

4%

4%

1%

1%

1%

74%
500 to 19,999 
employees

26%
20,000 or more 

employees

COMPANY SIZE

REGION

Base: 162 data scientists and IT practitioners building machine learning models in US-based businesses with 5,000+ employees
Source: A commissioned study conducted by Forrester Consulting on behalf of HPE, March 2020

Chemicals and/or metals

Education and/or nonpro�ts

Electronics

Travel and hospitality

Government

Agriculture, food, and/or beverage

Financial services and/or insurance

Media and/or leisure

Transportation and logistics

Business legal or professional services

Advertising and/or marketing

CPG and/or manufacturing

Healthcare

Construction

Energy, utilities, and/or waste 
management

Telecommunications services

Retail

Manufacturing and materials

Appendix C: Endnotes 
1 “The Future Of Machine Learning Is Unstoppable,” Forrester Research, Inc., April 25, 2019. 


