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Executive Summary

The Survey

Many conversations with stakeholders in factory operations revolve around how the vast amount of data 
generated in the factory can be used better. Ideally, data should be used to increase transparency and then to 
achieve measurable benefits from process improvements.

The key to achieving measurable benefits lies in the ability of manufacturing organisations to turn data into 
relevant and actionable insights. This will entail applying meaningful analytics to data. In this context, there 
is growing interest in applying artificial intelligence (AI), as this draws even more insights from large sets of 
structured and unstructured data by detecting dependencies and correlations much faster than if attempted 
manually.

This IDC White Paper, based on the AI in Manufacturing Survey conducted by IDC and sponsored by 
InterSystems, shows that manufacturers’ investment priorities in factory operations are significantly impacted 
by their overall digital maturity and the maturity of their approach to data management. Results also show that 
the higher a manufacturer’s digital maturity or approach to data management, the more data-driven and AI-
enabled its use cases.

The survey also shows that investing in smart factory use cases brings measurable benefits and that the more 
manufacturers address data-driven and AI-enabled smart factory use cases, the greater the improvements in 
overall equipment effectiveness (OEE) and the greater the cost savings.

Despite the potential benefits of having implemented smart factory use cases, there are challenges. They 
relate to the still limited share of connected production equipment and concerns around closer integration of 
IT and operations technology (OT). In addition, organisations are often unable to analyse data due to a lack of 
expertise or appropriate tools and platforms for data management.

The results also show that for less digitally mature manufacturers in particular, the primary external providers 
of support around smart factory use cases are often providers of production equipment. This could limit the 
potential to scale the digital transformation (DX) of factory operations or to adopt/implement AI strategies.

To address the challenges of implementing data-driven and AI-enabled smart factory use cases, manufacturers 
should consider leveraging solutions that help them to retrofit and connect their legacy production equipment, 
integrate, transform, and harmonise IT/OT data, and provide embedded AI/ML capabilities to simplify and even 
automate the development of AI/ML models, speeding up the development of smart factory use cases.

The AI in Manufacturing Survey conducted by IDC and sponsored by InterSystems examined 
manufacturing organisations’ investment priorities in smart factory use cases, highlighting in use 
cases that are heavily data driven and enabled by AI. This White Paper also highlights the measurable 
benefits that manufacturers can achieve by implementing smart factory use cases and the challenges 
that need to be overcome.

The survey was carried out in April 2021. We surveyed senior decision makers and influencers involved 
with digitally transforming factory operations or related data management initiatives from 650 
organisations from discrete manufacturing industries across Europe and the US. 
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Key Survey Findings

Investment priorities are shifting toward data-driven and AI-
enabled smart factory use cases
Among the smart factory use cases that haven’t been broadly addressed by 
manufacturers, but where there are stronger plans to do so, there is growing interest in 
those that are data-driven and AI-enabled. These use cases include anomaly detection 
based on video analytics, autonomous transportation vehicles, and digital twins of 
factory operations (see Figure 5).

Survey results also show that the more digitally mature a manufacturer and the more 
mature its approach to data management, the more data-driven and AI-enabled smart 
factory use cases are being addressed (see Figures 7 and 8).

Investing in smart factory use cases brings measurable benefits
There is a positive correlation between digital maturity and the approach to data 
management, given the breadth of achieved benefits from implementing smart 
factory use cases. Benefits include reduced costs, improved quality, better customer 
satisfaction, greater flexibility and agility, and even new revenue streams from data-
enabled services. Moreover, results show that investing in smart factory use cases also 
brings measurable benefits: manufacturers were able to increase OEE by 10% and 
reduce costs by 10% on average.

Data-driven and AI-enabled smart factory use cases further 
increase OEE improvements and cost savings
Manufacturers that consider themselves to be more digitally mature and have a more 
mature approach to data management achieve greater OEE improvements and cost 
savings from implementing smart factory use cases than those that lag digitally and do 
not have a comprehensive approach to data management (see Figures 9 and 10).

More mature manufacturers also tend to address more data-driven and AI-enabled smart 
factory use cases, thereby achieving even greater OEE improvements and cost savings.

1
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Obtaining relevant data is a prerequisite to turning data into 
measurable benefits, but it is still a challenge
Obtaining relevant data is easier said than done. Survey results show that currently 
only an average of 34% of production equipment is connected. The share of connected 
production equipment that enables the collection and analysis of machine data is 
therefore still only moderate. 

Making relevant data available at the right time in the right 
place requires much closer collaboration and integration of 
the OT domain with IT 
Personnel from the OT domain depend on help from IT. Survey results show that 
production and supply chain staff have no expertise or only a low level of expertise in 
predictive analytics (32%) or data analytics including KPI dashboards (25%). However, the 
survey also shows that there are major concerns related to opening former production 
systems that have not yet been integrated into the IT environment production systems 
to IT, as this is considered to make OT systems more vulnerable to security issues (51%).

Lack of expertise and appropriate tools and platforms often 
prevents the meaningful analysis of data
There are major challenges in data analytics or applying AI related to a lack of expertise 
(45%) or a lack of appropriate tools and platforms for data management and analysis 
(44%).

The primary providers of support for smart factory use cases 
are often providers of production equipment, particularly for 
less digitally mature manufacturers, which might limit the 
potential to scale 
Manufacturers that consider themselves the least digitally mature heavily rely 
on providers of production assets or equipment (43%) when it comes to the 
implementation of smart factory use cases. The same applies for those that have 
the least mature approach to data management (31%). The most digitally advanced 
manufacturers tend to rely more on vendor-agnostic consulting firms (22%) that can 
provide comprehensive support in terms of strategically aligning their operations 
with new business models, which can make it easier for them to scale the digital 
transformation of factory operations across the entire organisation.

5
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Situation Overview

The Role of Data and AI in Optimising Factory Operations
Manufacturers need to make their factory operations more resilient and flexible and at the same time run their 
operations cost effectively, safely, and securely. Digital technologies such as IoT, cloud, data analytics, and AI are 
key enablers to digitally transform factory operations. 

To optimise factory operations, there must be transparency in operations to detect bottlenecks in production 
or potential root causes of quality issues. Greater visibility will not prevent issues from arising, but it does 
enable organisations to react much faster to unforeseen problems. The availability and meaningful use of 
appropriate data is key to increasing the transparency of factory operations.

Typically, manufacturers do not complain that they have too little data. In fact, they generate massive amounts 
of data. Data is created by production tools, production machines, transportation vehicles, shop floor workers, 
and assembly lines. The big question is how manufacturers can use this data better to achieve measurable 
benefits.

The answer lies in the ability to turn data into relevant and actionable insights. This is the prerequisite for data-
driven process improvement. And turning data into insights is all about applying meaningful analytics to the 
data. 

Applying AI takes this even further, augmenting data analysis by applying algorithms to large sets of structured 
and unstructured data to draw even more insight by detecting dependencies and correlations — for example, 
between different parameters in complex production environments to predict failures — much faster than if 
attempted manually.

Digital Maturity and a Strategic Approach to Data Management Significantly Impact 
Investment Priorities
Survey results show that manufacturers’ investment in the digital transformation of their shopfloor operations 
depends a lot on the maturity of digital transformation in general and on the strategic approach to data 
management more specifically. 

While this correlation will be analysed in more detail in this paper, survey results also highlight different 
maturity levels and drivers for digital transformation and different approaches to data management depending 
on the region or subvertical of the respondents. 
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Digital Maturity of Factory Operations Depends on Industry-Specific Characteristics of Manufacturing 
Subverticals 

The manufacturing industry is heterogeneous, ranging from manufacturers that produce toothpaste or shoes 
to those that make airplanes or trains. Within every manufacturing subvertical, there are different challenges to 
address and different business priorities.

Interestingly, the survey shows that the digital maturity of factory operations is considered lower among 
manufacturers that serve consumer markets than those that serve the electronics, automotive, or industrial 
markets (see Figure 2).

IDC believes this is because manufacturers serving consumer markets tend to have less need to digitally 
transform factory operations, given that it is inherent for these industries to be able to deal with highly variable 
customer and market demand in an agile manner. This doesn’t mean that manufacturers from consumer 
industries do not invest in the digital transformation of their factory operations. It’s just that they consider their 
current digital maturity levels as less advanced.

7% 9%

22%

32%

27%

11%

27%
24%

33%

8%

Ad hoc: No strategic 
vision for the digital 

transformation of our 
factory operations.

Opportunistic: 
Initiatives are in place 
but lack of consistency 

in approaches.

Repeatable: Digital 
transformation of 

factory operations is a 
sought-after initiative, 
but the risk of running 

parallel isolated 
initiatives is high.

Managed: Digital 
transformation of 

factory operations is 
the guiding principle 
and a consistent set 

of deployments are in 
place.

Optimised: Digital 
transformation of 

factory operations is 
considered the strategic 

gateway for process 
and business model 

innovation within the 
organisation.

Digital Maturity of Factory Operations: US Manufacturers Ahead of European Counterparts 

IDC developed a five-stage maturity model to describe the various levels of DX maturity. These levels range 
from Ad Hoc, where manufacturers have no strategic vision for the digital transformation of their factory 
operations, to the most advanced level, Optimised, where the digital transformation of factory operations is 
considered highly strategic. 

Survey results show that US manufacturers are ahead of their counterparts in Europe, with 57% of US 
manufacturers believing their factory operations are in the advanced digital maturity stage.

FIGURE 1

Digital Maturity of Factory Operations by Region (Europe and the US)

Source: IDC’s AI in Manufacturing Survey, April 2021

US         Europe
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Strategic Approach to Data Management: US Manufacturers Again Ahead of Manufacturers in Europe 

IDC developed a five-stage maturity model that assesses how manufacturers strategically approach data 
management in their organisations. These levels range from “no strategic approach,” where data is mainly kept 
in silos and not fully leveraged for analysis, to an approach with enterprisewide data governance and a data 
management platform that enables data exchange with the ecosystem.

Survey results show that manufacturers from the US are again ahead of manufacturers in Europe when 
it comes to implementing a data governance strategy and a data management platform to achieve digital 
transformation. 

FIGURE 2

Digital Maturity of Factory Operations by Manufacturing Subverticals

Source: IDC’s AI in Manufacturing Survey, April 2021
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FIGURE 3

Maturity of Manufacturers’ Strategic Approach to Data Management by Regions 
(Europe and the U.S.)

Smart Factory Use Cases: Different Degrees of Being Heavily Data Driven or AI Enabled

For this survey, IDC selected the key smart factory use cases being discussed among manufacturing 
organisations worldwide and then asked participants about their corresponding investment plans. (For a 
description of the use cases, please see the Use Case Taxonomy at the end of this paper.)

In a smart factory, successful use cases depend a lot on being able to integrate data from various production 
tools, machines, and controllers into a consistent format and to be able to use the harmonised data for several 
use cases. 

This paper aims to highlight use cases that are heavily data driven and enabled by AI. It is important to note 
that the smart factory use cases selected by IDC have different levels of AI complexity and required data 
volume and variety. 

Figure 4 shows IDC’s high-level evaluation of the different levels of smart factory use cases. It’s also important 
to note that this is a high-level evaluation only. Individual use cases can require more or less complex AI 
algorithms or amounts and variety of data, so evaluations are likely to differ on an individual use case level.

Q. Has your company implemented a data management platform to achieve digital 
transformation of factory operations?

Source: IDC’s AI in Manufacturing Survey, April 2021

No, data is mainly 
kept in application 

silos and utilising data 
combined from multiple 
(application) sources to 
gain insights is not done 

broadly.

No, but we have 
selected initiatives 

to analyse data from 
multiple sources.

Yes, partially — we 
consider data and data 
analytics as important, 

but still lack appropriate 
enterprisewide 

IT infrastructures 
including a data 

management platform.

Yes, we have an 
enterprisewide data 
governance model 

and data management 
platform in place.

Yes, we have an 
enterprisewide data 
governance and data 

management platform 
in place and even 

exchange production- 
and/or machine-related 

data with suppliers, 
customers or partners.

US         Europe

6%

11%

26%

33%

24%

10%

21%

32%

26%

12%



AI in Manufacturing: How to Turn Data from Factory Operations into Measurable Benefits

10IDC #EUR148089821 An IDC White Paper sponsored by InterSystems

FIGURE 4

Smart Factory Use Case Evaluation Based on AI Complexity and Required Data Volume 
and Variety

Investment Priorities Shifting Toward Data-Driven and AI-Enabled Smart Factory Use Cases

Figure 5 shows the uses cases that already have the highest maturity rates (blue columns) and those where 
manufacturers are planning further investments (orange). These are:

• Continuous monitoring of production assets
• Advanced production planning 
• Predictive maintenance 

When it comes to use cases that have not been addressed or implemented before, but where manufacturers 
are planning to invest in the next two years (grey columns), survey results show that use cases are not only 
heavily data driven (e.g., worker enablement via augmented reality technologies), but also AI enabled:

• Anomaly detection based on video analytics
• Autonomous transportation vehicles
• Digital twins of factory operations

Source: IDC evaluation, June 2021

Among the smart factory use cases that have not been addressed before, but 
where there are now increasingly strong plans to do so, there is growing interest 

particularly in AI-enabled use cases.

Use Case AI complexity Amount and 
variety of data

Continuous monitoring of production assets

Remote management of production assets

Predictive maintenance

Advanced production planning

Real-time collaboration with suppliers

Automated resequencing of assembly line 
utilisation

Autonomous transportation vehicles

Anomaly detection based on video analytics

Enabling workers via augmented reality 
technologies

Digital twin of factory operations

Virtual commissioning

Basic AI capabilities; often 
included in industry-specific 
enterprise applications.

Application specific algorithms 
are needed.

Customised algorithms and 
data science capabilities 
needed.

Complex algorithms and data 
science needed to detect 
correlations and dependencies 
from large data sets.

Low amount and variety 
of data needed; selected 
performance indicators might 
already be sufficient.

Low amount of data, but from 
multiple sources/in different 
data formats might be needed.

Comprehensive data sets from 
multiple sources in different 
data formats are needed.

Large sets of data are needed, 
from multiple data sources/in 
different data formats.

Legend:



AI in Manufacturing: How to Turn Data from Factory Operations into Measurable Benefits

IDC #EUR148089821 An IDC White Paper sponsored by InterSystems11

FIGURE 5

Investment Priorities by Smart Factory Use Case

FIGURE 6

Investment Priorities of Mature Smart Factory Use Cases by Region 

Source: IDC’s AI in Manufacturing Survey, April 2021

Source: IDC’s AI in Manufacturing Survey, April 2021
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FIGURE 7

Investment Priorities by Smart Factory Use Cases and Digital Maturity Level

Source: IDC’s AI in Manufacturing Survey, April 2021

The Higher the Digital Maturity, the More Investments in Data-Driven and AI-Enabled Use Cases

Survey results show that the more the digital transformation of factory operations is considered 
strategic, the more investment plans there are for smart factory use cases such as: 

• Anomaly detection based on video analytics

• Autonomous transportation vehicles

• Enabling workers via augmented reality technologies

• Digital twins of factory operations 

• Virtual commissioning

The less factory operations are considered digitally mature from an overall digital transformation 
perspective, the higher the focus on use cases such as:

• Continuous monitoring of production assets

• Advanced production planning

Although heavily data driven and AI-enabled use cases increase with digital maturity (see Figure 7), IDC does 
not necessarily see a dependency hierarchy here. Manufacturers that have low digital maturity can still develop 
and test use cases such as anomaly detection based on video analytics, as this is a specific niche that requires 
specific data sets and knowledge with less dependency on other domains or enterprise applications.
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FIGURE 8

Investment Priorities by Smart Factory Use Case and Data Management Maturity Level

Source: IDC’s AI in Manufacturing Survey, April 2021

The More Mature the Approach to Data Management, the More Investment in Data-Driven and AI-Enabled 
Use Cases

The survey shows that investment priorities for smart factory use cases depend significantly on the 
maturity of data management approaches. The more manufacturers have implemented a comprehensive 
data management strategy, a data management platform, or enterprisewide data governance, the more 
manufacturers are investing in data-heavy and AI-enabled smart factory use cases.

Benefits of Implementing Smart Factory Use Cases Depend on Digital Maturity and Data 
Management Approach
A multitude of benefits can be achieved by implementing smart factory use cases. From IDC’s conversations 
with manufacturing organisations worldwide, these include reduced costs, improved quality, better customer 
satisfaction, greater flexibility and agility, and even new revenue streams from data-enabled services. The 
survey results show that the more the digital transformation of factory operations is considered strategic the 
more balanced the achieved benefits across all those dimensions. Correspondingly, those manufacturers that 
have a more mature approach to data management have achieved greater benefits from implementing smart 
factory use cases across all dimensions than those that have a less mature approach to data management.

Besides the correlation between digital maturity and approach to data management 
with the breadth of benefits, there is solid evidence that maturity levels significantly 

impact the measurable benefits of implementing smart factory use cases.
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FIGURE 9

Impact of Maturity Levels on Operational Equipment Efficiency (OEE)

Source: IDC’s AI in Manufacturing Survey, April 2021

Performance-Related Benefits: The More Mature, the Higher the Operational Equipment Effectiveness

Several key performance indicators (KPIs) can be used to assess measurable benefits. For managing factory 
operations, for example, these include energy consumption and the number of health and safety incidents. 
For this survey, however, IDC has chosen to look at how OEE — the most commonly used KPI — has been 
impacted by the implementation of smart factory use cases. OEE captures criteria such as throughput, quality, 
and equipment downtime, and we believe this makes it a good indicator of a factory’s operational performance.

The survey didn’t capture measurable results on a use-case level. Instead, participants were asked to share 
what OEE improvements they achieved by implementing smart factory use cases. The survey shows that the 
higher the increase in OEE, the more digitally mature a manufacturer considers itself and the more mature its 
approach to data management. The same applies for total OEE value (see Figure 9).

Previous survey results indicate that in a less digitally mature level (ad hoc), manufacturers tend to focus on 
use cases that are heavily data driven, but to a lesser extent AI enabled, such as continuous monitoring of 
production assets. However, the more digitally mature a manufacturer is (Optimised), the more it has invested 
and has further plans to invest in use cases that are also more AI enabled. 

Interestingly, 9% of manufacturers said their OEE hadn’t improved because of investments in smart factory use 
cases. This was particularly the case among manufacturers that said they had a lower level of digital maturity in 
factory operations and among those that have a less mature approach to data management.

Survey results suggest that the more manufacturers address data-driven 
and AI-enabled use cases, the higher the OEE.

The survey suggests that manufacturers that have a more mature approach to 
data management and are more digitally mature tend to achieve better result when 

implementing smart factory use cases.
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FIGURE 10

Impact of Maturity Levels on Cost Savings (%)

Source: IDC’s AI in Manufacturing Survey, April 2021

Cost-Related Benefits: The More Mature, the Higher the Cost Savings

Survey respondents were asked to share their approximate cost savings from implementing smart factory use 
cases. The results show that the more digitally mature a manufacturer considers itself and the more mature its 
approach to data management, the higher the cost savings (see Figure 10).

Key Challenges when Turning Factory Operations Data into Measurable Benefits 
Survey respondents were asked to share their approximate cost savings from implementing smart factory use 
cases. The results show that the more digitally mature a manufacturer considers itself and the more mature its 
approach to data management, the higher the cost savings (see Figure 10).

Share of Connected Production Equipment Still Only Moderate

A prerequisite to turning data from factory operations into measurable benefits is to obtain relevant data. This 
is easier said than done; only an average of 34% of production equipment is connected and therefore enables 
the collection and analysis of machine data. 

There are, of course, ways to retrofit legacy production equipment by applying appropriate technologies and 

Manufacturers that consider themselves more digitally mature and have a 
more mature approach to data management achieve higher cost savings from 

implementing smart factory use cases than those that are digitally lagging.
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FIGURE 11

Main Barriers or Challenges Related to Closer Integration of IT and Operations 
Technology (OT)

Source: IDC’s AI in Manufacturing Survey, April 2021
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integration capabilities, but this still requires some effort, time, and resources. The larger the installed base 
of legacy equipment, the more commitment is needed for appropriate investments and the longer it takes to 
connect all the relevant production equipment. Therefore, we typically see manufacturers taking a step-by-step 
approach here, rather than doing a full revamp of the installed base all at once.

Closer Integration of IT and OT Raises Some Concerns

Another prerequisite to turn factory operations data into measurable benefits is to make the relevant data 
available. This requires much closer OT and IT collaboration and integration. 

On one hand, OT personnel depend on help from IT because there is a significant lack of expertise in IT-
related priorities. For example, 32% of production and supply chain staff say they have little or no expertise in 
predictive analytics. 25% of production and supply chain staff say the same thing for data analytics (including 
KPI dashboards).

On the other hand, there are some concerns that hinder closer collaboration and integration of the IT and OT 
domains. Survey results confirm what we have also heard in our conversations with manufacturing operations 
executives — that the biggest concern related to closer integration of IT and OT systems is ensuring security 
of operations (51%). OT typically fears that opening its former closed production systems to IT will make its OT 
systems more vulnerable to security issues.

While there are some slight differences when looking at related concerns from a regional perspective (see 
Figure 11), concerns don’t differ much when looking at the subverticals.
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FIGURE 12

Main Challenges in Data Analysis, Including Applying Artificial Intelligence or Machine 
Learning

Source: IDC’s AI in Manufacturing Survey, April 2021

Lack of Skills, Expertise, and Capabilities Prevents Manufacturers from Meaningfully Analysing Data

Another prerequisite to turn factory operations data into measurable benefits is to be able to analyse data in a 
meaningful way, but survey respondents said the lack of skills, expertise, and capabilities prevent this.

For survey respondents, the major challenges when it comes to data analytics or applying AI relate to more 
general issues such as lack of expertise or lack of appropriate tools and platforms for data management and 
analysis. The latter is particularly important to ensure data interoperability and integration. Other challenges 
include more specific data-related challenges such as a lack of required data volumes and data quality, which 
are needed to constantly feed and train algorithms with relevant data to detect correlations or dependencies.

Some survey results deviate quite significantly from the average. For example, for manufacturers in Germany 
data privacy and compliance is the biggest challenge (52%) when applying analytics, AI, or ML to data. For 
manufacturers in Belgium and the Netherlands, however, the lack of appropriate tools and platforms is the 
biggest challenge (58%).

Total US France BeNe DACH UK

Lack of expertise around data science including 
artificial intelligence and machine learning

45% 38% 46% 52% 49% 38%

Data privacy/compliance 44% 45% 44% 32% 53% 39%

Lack of appropriate tools and platforms 44% 34% 49% 58% 41% 49%

Lack of common data formats and semantics 44% 47% 46% 39% 42% 46%

Lack of required data volumes that is required to 
develop AI-enabled algorithms

40% 39% 42% 33% 41% 41%

Quality of data is low 37% 33% 47% 40% 41% 20%

Lack of real-time data collection and feedback 
loops for continuous OT monitoring

36% 35% 32% 44% 36% 32%

Data is kept in numerous application silos 35% 31% 37% 47% 32% 33%

Insufficient data analytics skills 30% 28% 27% 43% 31% 24%

No enterprisewide data governance 30% 23% 27% 35% 37% 26%
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FIGURE 13

Primary Provider for Implementing Technology and Solutions for the Digital 
Transformation of Manufacturers’ Factory Operations

Source: IDC’s AI in Manufacturing Survey, April 2021

Primary Providers of Support for the Digital Transformation of Factory Operations
To turn data from factory operations into measurable benefits, manufacturing organisations will need to tackle 
some of the challenges themselves, but will also need to look for external support and know-how. Depending 
on the digital maturity of a manufacturer and its approach to data management, survey results show that 
manufacturers consider different providers as primary providers to implement technologies and solutions for 
the digital transformation of their factory operations (see Figure 13).

The most digitally advanced manufacturers tend to rely more on consulting firms (22%). IDC believes this 
is because those manufacturers need more comprehensive support in terms of strategically aligning their 
operations with new business models. Strategic consulting firms can play a key role here. Manufacturers that 
consider themselves less digitally mature rely heavily on their providers of production assets or equipment 
(43%). IDC believes this is due to the strong relationship between the plant operators and their equipment 
providers — their go-to provider. This relationship has been strengthened by many equipment providers 
investing to offer their customers new digital capabilities such as remote monitoring of production equipment 
and predictive maintenance offerings to reduce unplanned downtime of equipment.

Survey results also show that those manufacturers that have the least mature approach to data management 
also tend to rely most on their providers of production assets or equipment (31%). Typically, those machine 
OEMs provide capabilities that are limited to working with their own machines, but cannot help with 
heterogenous environments, with machines, controllers, or sensors from multiple vendors, which is the 
prevalent environment.

To digitally transform factory operations to achieve measurable benefits on a broader scale, IDC believes those 
manufacturers should also consider broadening their scope of external support to providers that offer support 
and advice that is more independent from the providers of their production assets.

Total

Providers of production assets or equipment (e.g., machines, transportation vehicles) 17%

IT system integrators and/or IT service partners 17%

Operational technology providers (providers of industrial controls, sensors, etc.) 17%

Application software providers (providers of manufacturing execution systems, warehouse 
management solutions, etc.)

15%

Infrastructure technology providers (e.g., data management software) 10%

IT hardware provider (e.g., smart glasses, tablets) 8%

Consulting firms (e.g., Deloitte, Roland Berger) 8%

Connectivity and networking providers 6%

Internal resources/own staff 2%
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FIGURE 14

Top 5 Primary Providers Split into Regions

Source: IDC’s AI in Manufacturing Survey, April 2021

For AI-enabled smart factory use cases, the best positioned providers will be those with data science 
capabilities — a skill that is still in short supply. IDC expects those data science capabilities to be available 
particularly from providers that can attract younger talent and skills, such as consulting firms and IT providers. 
Domain know-how, as offered by providers of production equipment and automation components, will also be 
key to achieving measurable benefits from data. 

IDC believes that providers that can offer both domain know-how and data science and AI/ML know-how will 
be best positioned. IT providers such as IT system integrators, application software providers, and providers of 
data management platforms and solutions can play an important role here by bridging both data analytics and 
data science capabilities as well as industry domain know-how.

US France BeNe DACH UK

Providers of production assets or equipment (e.g., 
machines, transportation vehicles)

19% 18% 19% 15% 18%

IT system integrators and/or IT service partners 16% 8% 19% 21% 19%

Operational technology providers (providers of industrial 
controls, sensors, etc.)

13% 17% 22% 14% 21%

Application software providers (providers of 
manufacturing execution systems, warehouse 
management solutions, etc.)

13% 14% 16% 14% 19%

Infrastructure technology providers (e.g., data 
management software)

8% 11% 9% 13% 9%



AI in Manufacturing: How to Turn Data from Factory Operations into Measurable Benefits

20IDC #EUR148089821 An IDC White Paper sponsored by InterSystems

Conclusion

AI in Manufacturing: How to Turn Data from Factory Operations into Measurable Benefits

The following guidance is based on the findings of the AI in 
Manufacturing Survey and IDC’s ongoing conversations with key 
stakeholders in manufacturing organisations:

• To turn data from factory operations into measurable benefits you need to address the major 
challenges around obtaining the relevant data, making data available at the right time in the 
right place, and being able to analyse the data in a meaningful way. Start to tackle them now 
and don’t be afraid to apply AI.

• Start with small projects and proofs of concept to achieve return on investment faster. 
Manufacturers should start with use cases in which the relevant data is easy to obtain, data 
interoperability is ensured, data silos can be bridged, and there is enough data to train AI models.

• Leverage solutions in the market that help you to retrofit and connect your legacy production 
equipment and help you to integrate, transform and harmonise your IT/OT data.

• Leverage solutions with embedded AI/ML capabilities to not only automate and simplify the 
development of AI/ML models, thereby speeding up the development of smart factory use 
cases, but also augment existing data analytics and data scientist specialists to develop and 
implement use cases faster.

• To turn data from factory operations into measurable benefits, IT and OT need to improve 
collaboration and become more integrated. Building trust is a prerequisite: OT needs to 
better understand how IT can help it to do its job more effectively and address security 
concerns, and IT needs to understand how best to support OT-critical demands.

• There is often a lack of capabilities, know how, resources, and skills related to applying data 
science — including AI — to data, so engaging with external partners such as asset providers, 
system integrators or consulting firms, to jointly develop and implement promising data-
driven and AI-enabled smart factory use cases will be key. Providers of production assets are 
often the first to go to for smart factory use cases, but to scale, vendor-agnostic consulting 
support should also be considered.
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IDC Use Case Taxonomy

Use Case Definition

Continuous monitoring of production assets Condition-based monitoring of production assets. Use 
cases typically start with monitoring of production 
assets from a single machine OEM. The use case 
becomes more complex if it includes the entire 
machine fleet of a plant, but which are typically 
from multiple machine OEMs. The latter requires 
integration of multiple machines and corresponding 
data formats to enable entire plant monitoring.

Remote management of production assets Continuous connectivity and monitoring of production 
asset health, including the ability to initiate and in 
some cases take corrective actions.

Predictive maintenance Early identification of machine problems by applying 
machine-learning algorithms that build an accurate 
predictive model of potential failures.

Advanced production planning Production planning based on simulating availability of 
raw material, time, people, and production assets.

Real-time collaboration with suppliers Managing risks in the supply chain by exchanging 
relevant information with suppliers in real time to 
avoid issues that might cause disruptions in the 
supply chain.

Automated resequencing of assembly line 
utilisation

Real-time assessment of current demand and capacity 
availability continuously and intelligently resequences 
utilisation of assembly lines in the factory.

Autonomous transportation vehicles Automated vehicles on the shop floor or in the 
warehouse, equipped with sensors that continuously 
scan the environment and where data is analysed at 
the edge in real time to enable autonomous driving. 

Anomaly detection based on video analytics Image- and video-based digital quality control based 
on analysis of sample specifications or more complex 
environments, if predictive models are also based on 
process parameters.

Enabling workers via augmented reality 
technologies

Using augmented reality provides workers on the 
shop floor with relevant information and guided work 
instructions.

Digital twin of factory operations Simulating factory operations virtually using a digital 
twin to identify production bottlenecks in an order 
planning stage.

Virtual commissioning Testing a new production asset virtually before 
connecting it to the real production setup. 

Source: IDC’s AI in Manufacturing Survey, April 2021
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Methodology/Demographics of Respondents

Source: IDC’s AI in Manufacturing Survey, April 2021 (total number of respondents = 650)

Company Size Respondents’ Roles

IT          Digital/Data         Production/Supply ChainFewer than 1,000        1,000 or more employees

52% 48% 39% 54%

7%

Respondents’ Geographical Location

Austria

8%
France

15%
Belgium

8%
Germany

15%
Netherlands

8%
UK

15%
Switzerland

8%
US

23%

Discrete Manufacturing Subindustries

24% 39%

37%

Electronics (consumer electronics, high-tech, 
electronic components, domestic appliances, 
medical devices)

Automotive/Industrial (automotive, industrial 
machinery, aerospace and defense, ships, boats, 
railway locomotives, and rolling stock)

Consumer/home (home and personal care 
products, paper and paperboard products, 
apparel, leather, jewelry, furniture, sports 
goods, games toys, muscial instruments)
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Message From The Sponsor

InterSystems provides innovative data solutions for organisations with critical information needs across 
industries that include manufacturing, logistics and retail, finance, and healthcare. Our data platforms solve 
integration, speed, and scalability problems for organisations around the globe.

InterSystems IRIS®  is a comprehensive, cloud-first, unified data platform that enables organisations to 
rapidly develop, deploy, and maintain real-time, data-rich solutions. Unlike other approaches that require 
implementing and integrating multiple technologies, InterSystems IRIS provides in a single product many 
of the essential capabilities required by solution developers to build data-driven solutions. With built-in AI/
ML, NLP, and seamless IoT and Edge computing support it is a complete platform that supports an end-to-
end enterprise-wide smart data fabric architecture. The latest release of InterSystems IRIS includes Adaptive 
Analytics with SQL extensions for analytics to improve the process of implementing an enterprise data fabric 
architecture.

From its foundation over four decades ago InterSystems has been committed to excellence through its award-
winning, 24×7 support for customers and application and service partners in more than 80 countries. Privately 
held and headquartered in Cambridge, Massachusetts, InterSystems has 25 offices worldwide.
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International Data Corporation (IDC) is the premier global provider of market intelligence, advisory services, 
and events for the information technology, telecommunications, and consumer technology markets. IDC helps 
IT professionals, business executives, and the investment community make fact-based decisions on technology 
purchases and business strategy. More than 1,100 IDC analysts provide global, regional, and local expertise 
on technology and industry opportunities and trends in over 110 countries worldwide. For 50 years, IDC has 
provided strategic insights to help our clients achieve their key business objectives. IDC is a subsidiary of IDG, 
the world’s leading technology media, research, and events company.
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