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Unlocking the power of AI

Organisations need machine learning operations to scale their AI

capabilities

Imagine your organisation is on one side of a door, and on the other lies vast

opportunities for growth. Machine learning operations (MLOps) is the key to

opening that door and connecting your operations with the possibilities of

tomorrow.

As arti�cial intelligence (AI) has grown more advanced, so too has organisations’

ambition to embrace these innovative technologies. Given their expanding

aspirations, the puzzle for organisations is how they can scale AI to achieve the

best outcome. The answer is that organisations must adopt and implement

MLOps.
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MLOps encompasses a set of processes and practises essential to the deployment

and management of machine learning (ML). Without su�cient MLOps

capabilities, organisations can struggle to realise the potential of AI. Indeed, many

organisations still need to catch up to their target AI maturity and have yet to

implement ML meaningfully because of a lack of expertise, investment and

infrastructure.

To explore this topic, Deloitte surveyed professionals who are knowledgeable or

responsible for data, analytics and AI within their organisations. This AI-mature

demographic allowed us to gauge the perception of leadership and other

knowledgeable groups on the state of AI within their organisations and the

challenges they face in implementing ML. This unique sample reveals how

organisations want to scale AI solutions, what is required and what technologies

are being used now and planned for the future.

Deloi�e surveyed 621 key decision-makers from the �elds of AI, analytics and data

between May and September 2022. Industries included consumer, energy, resources

and industrials, �nancial services, life sciences and health care, government and

public services, media, telecommunications and technology. Seven countries were

represented: Australia, Canada, Germany, Japan, South Africa, the UK and the US.

Respondents came from the following job roles: C-Suite (for example, CTOs, CIOs,

CDOs), heads of units or departments, directors or vice presidents and other

specialised technical functions (for example, data architects, data engineers, data

scientists, ML architects, ML engineers).

About this survey

SHOW LESS

MLOps is a set of practices that aims to develop,

deploy and maintain machine-learning models in

production, reliably and e�ciently.
1



3/20

The survey identi�ed speci�c barriers an organisation must navigate to develop AI

e�ectively, demonstrating that organisations must invest in and implement MLOps

to harness the power and potential of AI.

MLOps is a cross-functional capability involving several departments cooperating

to deliver value and leverage data. Collaboration occurs across all aspects of an

organisation, including business product owners, data engineering, data science, IT

and infrastructure, with a common goal of generating value from data-led

analytical solutions.

Organisations are struggling to scale AI to reach their target level of maturity

Organisations are looking to grow their level of AI maturity quickly. By 2025, AI

and ML are estimated to drive US$4.4 trillion in business value,  with the MLOps

market expected to expand to US$4 billion.  This desire is widespread within our

sample, with 92 per cent of respondents setting a target to be industry-leading or

market-leading within the next three years.

The organisation’s ambitions are matched by their intention to increase their AI

activities. The average number of AI activities undertaken by organisations in our

sample is rapidly advancing from eight at present to ten in 2024. Moreover, 31 per

cent of respondent organisations indicated that they planned to undertake more

than 11 AI-related initiatives within the next three years.

However, while many organisations desire to be industry-leading or market-leading

in AI, the data shows that this will require signi�cant improvement from their

current state. Only 15 per cent of organisations currently rate their AI maturity as

very mature (�gure 1).
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For this increase in AI maturity to occur, organisations must ensure they are

prepared to negotiate complex barriers and implement adequate MLOps processes

and tools. We also see a variation in the perception of an organisation’s current AI

maturity between the C-suite and more technical roles (�gure 2).

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image.coreimg.95.800.png/1681977005604/fig1.png
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Comparing the responses of the current AI maturity of respondents’ organisations

indicates the C-suite to be more optimistic in their AI-maturity perception than

those in highly technical or business leadership positions. Those in highly technical

roles are the least likely to view their organisation as mature or very mature. This

highlights the need to form a uni�ed perspective on the level of AI maturity at an

organisational level and educate senior leaders on MLOps. The C-suite must �nd

the right balance between ambition and understanding the reality of the

organisation’s current state.

The critical importance of MLOps

If organisations are to scale AI and reach their target maturity, there are several

barriers to overcome. Productionalisation is one issue – organisations can no

longer rely on manual processes to bring ML to life.  Instead, they need an

automated, e�cient and scalable approach. MLOps has emerged as a response to

this problem and the growing complexity and diversity of ML systems. It is an

essential requirement for organisations utilising AI, automating processes and

operations and accelerating the ML model’s life cycle.
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The fundamental principle behind MLOps is consistency, and a repeatable

approach for AI-solution builds. MLOps capability creates the end-to-end pipeline

and architecture that helps data scientists, ML engineers and other developers

experiment and rapidly deploy models in production. It creates a culture of

software engineering and continuous integration and continuous delivery (CI/CD)

principles to help organisations scale AI solutions into production. The robust

model governance framework de�ned by MLOps capability ensures con�dence

around the models in production and their impact on customers.

The AI landscape is fast-moving. As the next generation of AI comes to the fore,

the importance of MLOps is heightened. Only organisations with advanced

MLOps capability can take advantage of the most sought-after AI algorithms. The

data shows organisations’ strong motivation to explore more complex approaches

to AI, such as deep-learning techniques like reinforcement learning and generative

models, to realise previously untapped sources of value. Of the sample, 41 per cent

plan to use generative models next year and 42 per cent plan to use reinforcement

learning. As new techniques and algorithms emerge, so do potential use cases and

value for organisations.

Our research identi�ed several barriers organisations must navigate to scale AI.

Overcoming these challenges will ultimately allow organisations to grow their AI

capabilities.

Mastering data transformation and management

Data transformation is a critical aspect of ML. To fully deploy ML, data needs to

be in the correct form. ML requires large amounts of data to be e�ective, and it is

time-consuming to collect, manage and store. Indeed, the majority of respondents

indicated that the AI dimensions requiring the most e�ort are model development,

data transformation and model management and monitoring (�gure 3).
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AI models require high-quality data that are well-governed and properly

transformed, which can be challenging in practice. Often well-established

businesses, like those in the �nancial services industry, have signi�cant amounts of

data stored in legacy formats. This makes it di�cult to integrate and use in modern

ML models.

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image1.coreimg.95.800.png/1681977005650/fig3.png
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For example, traditional forms of enterprise data in databases, �les and systems

with unstructured text are di�cult to utilise.  Data used for ML models is complex

and messy in some organisations, with missing values, outliers and other

anomalies. Data transformation involves cleaning and pre-processing this data,

which can be time consuming.

The potentially sensitive nature of data can compound this problem, as

organisations must take extra steps to ensure that their data governance is

adequate. Where data is sensitive, organisations need to balance the need for

performance with security and con�dentiality. Model development, training and

maintenance also require e�ort and are time-consuming for large data sets or

complex models. Monitoring model performance is a critical but time-consuming

step to evaluate accuracy and reliability continuously.

Organisations need expertise to engineer the solution and supporting culture

MLOps is a new �eld, and many organisations lack sta� with the necessary skill

sets (�gure 4). Demand for technical talent will likely persist in the next �ve years

with demand for MLOps engineers and IT architects across industries expected to

be particularly high.
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Our data shows that 26 per cent of organisations are missing MLOps engineers

and 28 per cent need more IT architects. This demonstrates a gap in the technical

skill sets required to develop MLOps to scale AI capabilities.

Organisations must recognise the specialist skills required. Business buy-in was

identi�ed as an obstacle to reaching an organisation’s target AI-maturity rate. Yet,

85 per cent of survey respondents who saw this as an obstacle did not select

budgetary challenges as an obstacle.

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image2.coreimg.95.800.png/1681977005675/fig4.png
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This suggests the buy-in issues that respondent organisations are facing are

predominantly non-�nancial. It also indicates that the top-performing, highest-

revenue AI-mature organisations have a strong culture around MLOps, and a

shared understanding of the success and value it can bring.

A cultural shift is required among business leaders to redesign business practices to

incorporate MLOps capability across all aspects of business operations, not just

single-use cases. Understanding the value of MLOps must stretch across those in

technical and leadership roles.

C-suite leaders should recognise the unlimited potential for augmenting human

capabilities with ML through developing MLOps. Leaders should focus on scaling

AI to achieve greater maturity levels to harness the vast potential for business and

customer applications. A highly skilled and collaborative workforce is essential to

unlocking the possibilities.

Lack of investment hampering MLOps technologies in organisations without proper

infrastructure

Many technologies are available to organisations who want to invest in MLOPs

capability. Despite the wide usage of cloud services among organisations (�gure 5),

implementing other technologies like all-in-one and other specialist MLOps

platforms are also being explored. However, they still lag behind the rate of

adoption required, given most respondents focus on AI.
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Most respondents continue to invest in cloud-native MLOps technologies, as cloud

is already embedded with MLOps capabilities in place. However, we see a shift

towards investing in specialised MLOps technologies (�gure 6).

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image3.coreimg.95.800.png/1681977005693/fig5.png
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Organisations are overwhelmingly planning to invest further in a wide range of

technology in the near future. The survey saw deviations between positions

suggesting that leadership respondents are more ambitious with their investment

time frames. C-suite executives are 14 per cent more likely than those in highly

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image4.coreimg.95.800.png/1681977005721/fig6.png
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technical roles to plan to invest in MLOps hardware in the next three years. This

highlights the necessity of aligning investment priorities across roles.

MLOps requirements are increasing as AI and ML advance

The most sought-after AI algorithms that respondents plan to use in the next year

are deep-learning techniques such as reinforcement learning and generative models.

This greater complexity in AI technology usage demands increasingly complex

infrastructure capabilities.

Despite strong ambition and optimism, organisations must simultaneously ensure

that their infrastructure – and current MLOps capabilities – can handle this

evolution. Of the respondents planning to use newer algorithms in the next year,

on average, 28 per cent stated their ML infrastructure doesn’t currently meet their

technical requirements (�gure 7). Appropriate investment and evolution of the

infrastructure and MLOPs capability are needed to address this lag.

However, most respondents ranked legacy technology infrastructure as one of the

top three challenges, behind data and technical limits, and high investment costs.

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image5.coreimg.95.800.png/1681977005749/fig7.png
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This was particularly noticeable in the technology, media and telecom (TMT)

industry, which has the highest current use of next-gen AI at 51 per cent so this is a

widespread barrier across all sectors (�gure 8). Transitioning out of a legacy system

can be costly and time-consuming, but it is needed to evolve into a more AI-mature

organisation.

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image6.coreimg.95.800.png/1681977005771/fig8.png
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This is signi�cant because organisations fail to recognise the critical importance of

having the necessary infrastructure to not only deploy AI but also to prevent an AI

system failure. A system failure can have signi�cant consequences. Although 73 per

cent of respondents say the material impact of an AI system failing is important, 27

per cent acknowledge their current AI infrastructure does not meet the required

MLOps demands.

The sector most a�ected by this is government and public services. A signi�cant 36

per cent from this sector say their current infrastructure does not meet their current

MLOps technical requirements – the highest proportion of responses.

In �nancial services, two in three large organisations (>US$5 billion) report their

current infrastructure does not meet requirements. Large �nancial services

organisations must update their ML infrastructure to prevent a system failure that

could have material consequences and reputation damage. Yet, the advantages and

growth opportunities from MLOps are for every organisation, regardless of size.

Do not underestimate the regulatory environment

The regulations around AI and ML are rapidly evolving, and business leaders need

to be aware of the importance of compliance. The survey found that one of the

least commonly selected and lowest ranked obstacles to achieving AI-maturity

target state among respondents was the regulatory environment – it was the

seventh lowest ranked obstacle when measured by weighted average (�gure 9).
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This suggests that organisations are far more concerned with technical costs and

resource-related challenges than the regulatory environment and do not see this

obstacle as signi�cant when it comes to reaching their target AI-maturity state.

However, with the shifting regulatory landscape – including the proposed EU AI

Act, the UK National AI strategy and the Data Protection and Digital Information

Bill – any MLOps strategy must recognise the importance of the regulatory

environment.

This fosters trustworthy AI, embeds governance and trust at all stages and ensures

MLOPs capability deploys ethical and fair AI to mitigate risk. The regulatory

landscape is a crucial part of strategic decision-making for compliance and to

prevent regulation from potentially sti�ing innovation.

Managing the regulatory environment through an MLOps framework has the

potential to spark new use cases while putting in place safeguards for consumers,

https://www2.deloitte.com/us/en/insights/focus/cognitive-technologies/ai-and-machine-learning/_jcr_content/root/responsivegrid_380572564/advanced_image7.coreimg.95.800.png/1681977005792/fig9.png
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society and organisations. Robust regulatory adherence can be streamlined using

MLOps and increase con�dence and reduce risks for investors.

Opportunities from investing in MLOps and scaling AI capabilities

It is di�cult to overstate the gains available from investing in MLOps. The bene�ts

of the investment in MLOps capabilities are re�ected in all aspects, from improving

employee productivity and providing better products and services to reducing

production time and costs and, ultimately, a �nancial return on investment (ROI).

Organisations that implement and enforce MLOps are twice as likely to achieve

their goals.

One of the most substantial gains of implementing MLOps capability is that it

forms the backbone that allows organisations to utilise the most recent ML

technologies. In many ways, organisations are restricted only by their imagination

– technological advancements have the potential to radically redesign how we

work and create knowledge. MLOps is essential to unlocking its power.

MLOps capability can also reduce the ethical and regulatory concerns surrounding

the use of ML. One of the biggest challenges that surround ML is the lack of

explainability. By utilising explainable ML tools and monitoring ML models,

MLOps tools can help determine the reason a speci�c output has been generated

and reduce the ‘black box e�ect’. This is important for cases where bias has arisen

in the data. MLOps capability can help to determine how a speci�c outcome has

been generated, allowing the system to be amended accordingly and embeds

governance.

Signi�cantly, MLOps capability can prevent system failures by being able to triage

and �nd a solution immediately. Most of the sample indicated how important an

AI system failure would be, yet they do not have infrastructure that meets the

required MLOps demands. MLOps is essential to preventing systems failure –

given the potential magnitude of a failure, it is clear how important it is to take

every step to mitigate them.

The data also suggests that AI can aid workers in their roles and increase e�ciency.

Of those surveyed, 69 per cent report that employee productivity is enhanced.

Organisations willing to invest the resources to implement a robust MLOps

framework with a trained workforce will enjoy a future not constrained but open

to the possibilities of the next generation of AI technologies.

6
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MLOps capability can also improve the customer experience while creating new

growth opportunities. Data revealed that 66 per cent of respondents suggested

relationships with clients and customers are strengthened and 70 per cent reported

gains from MLOps through newly created or enhanced existing products and

services.

These advantages ultimately manifest in a signi�cant ROI. The average ROI from

investment in MLOps technology is 28 per cent in the sample but can reach as high

as 149 per cent. Notably, there was no signi�cant variance in ROI uptake from

MLOps technologies between respondents from lower-revenue and higher-revenue

organisations, highlighting the importance of MLOps investment, regardless of

annual revenue.

In addition, respondents from lower-revenue organisations reported a higher

percentage of shorter-term ROI realization than higher-revenue respondents.

Almost half of the responses from the US$250 million or less categories answered

that their organisation realised ROI uptake within two years. Given the scalability

of MLOps systems, it is probable that once an organisation has implemented

MLOps for one use, future use cases will see faster ROI.

Conclusion

AI is developing rapidly, and emerging technologies will be harnessed by ambitious

organisations ready to scale their AI capabilities and meet the challenge with

MLOps. Organisations should aim to develop the greatest possible MLOps

capability by overcoming key barriers of data transformation, lagging

infrastructure and lack of investment.

Organisations must also recognise the importance of the regulatory environment,

with MLOps minimising risk and consequently boosting the con�dence of

consumers and investors. ML expertise and talent are vital to bene�t from the

many gains, but organisations must act now. MLOps holds the key to unlocking

the enormous potential of AI and leading organisations into future growth.
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making informed AI decisions.
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