
The Factory-X digital ecosystem

What’s possible with vs. without 
dataspaces for factory outfitters 
and operators?

Exemplified by 11 Use Cases in 
Factory-X



The Factory-X digital ecosystem
A promise for innovation!

The Factory-X data space promises a standardized, secure framework for industrial data
exchange, enabling cross-company collaboration and integration at an unprecedented scale.

By overcoming traditional data silos and ensuring interoperability, it opens pathways for
innovations in a number of use cases relevant for component suppliers, machine builders,
factory operators, software and service providers, and many more stakeholders participating
in the Industry 4.0.

The following presentation offers an overview of the possibilities and potential enabled by the 
Factory-X digital ecosystem along 11 use cases in Factory-X. 
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Without
Factory-X

With 
Factory-X

Before the dataspace
- Manual search for

information from multiple 

suppliers

- „translation“ of data

formats

- use of various

applications

→ Expensive human labor

→ Stifled innovation

After the dataspace
- Automated retrieval of

information across

suppliers

- Interoperable solutions for

data transfer and software

→ Seamless workflow, fast 

delivery of tasks

→ New business models and 

ideas



11 Use Cases of Factory-X

11 Use Cases for 

horizontal and 

vertical data 

transfer

Integrated Toolchains 

and Collaborative 

Engineering

Information Update and 

Change Service

Collaborative 

Information Logistics

Condition Monitoring 

led Services

Modular Production Manufacturing as a 

Service - On Demand 

Manufacturing

Autonomous 

Operation-as-a-Service

Traceability Energy-Consumption 

and Load 

Management

Carbon Footprint 

Management

Circular Economy

3



UC2.1
Integrated Toolchains and 
Collaborative Engineering
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Without
Factory-X

With 
Factory-X

TP2.1 - Integrated Toolchains and Collaborative Engineering

Unite Tools, Unite Minds: Revolutionize Manufacturing

Manual processes: Employees 

manually and time-intensively 

search for data on individual 

components to carry out 

engineering processes

Lack of transparency: Employees 

rely on platforms they have access 

to, but may not reach other relevant 

information

Lack of efficiency:

Employees have to work with 

insular tools, which provide only a 

very limited view on the product 

portfolio of single vendors

Cross-company data exchange: 

Through data space technology, 

companies exchange data so that 

information is always available at 

the right time and in the right place

Connectivity and data 

sovereignty:

Software tools can be seamlessly 

populated with data and connected 

to additional services and 

applications

Transparency: 

Thanks to improved data exchange, 

employees can quickly and 

efficiently search for and find 

information within a marketplace



UC2.2
Information Update and Change 
Service 



Information Update and Change Service
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Instant Updates, Automated Changes! 

Without
Factory-X

With 
Factory-X

Manual processes: Responsible 

employees must set up individual 

interfaces for each manufacturer to 

perform (security) software updates 

on the numerous components on 

the shop floor.

No uniform standards: 

Employees need to invest time to 

understand the semantics behind 

the data and make it compatible.

Lack of transparency: 

The overall factory system’s 

security cannot be permanently 

ensured, as there is no clear 

overview of which components 

have been updated.

Cross-company data exchange: 

Employees can retrieve and 

implement (security) software 

updates for components using a 

unified semantic structure and a 

standardized interface.

Cost and time savings:

Software updates are sent out by 

suppliers and reach users 

automatically, drastically reducing 

time. 

Connectivity and data 

sovereignty:

The overall factory system’s 

security is ensured, as all individual 

components can be supplied with 

critical updates through consistent 

and secure interfaces.

Transparency: 

Compliance is much easier. 



UC2.3
Collaborative Information 
Logistics 



Use Case Collaborative Information Logistics
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Standardize Smart, Document Fast!

Without
Factory-X

With 
Factory-X

High complexity: 

Data exchange is complex and only 

feasible for companies that are 

already well-established digitally

Manual processes:

Compliance Information has to be 

stored physically and is not readily 

available in case maintenance is 

done in the field spontaneously

Easy integration of SMEs and 

other companies:

Low entry barriers for companies

New business models: 

Applications can be made available 

in various forms on the market, 

allowing both software providers 

and users to benefit

Interoperability: 

Uniform standards enable 

interoperable collaboration between 

companies, saving time and effort



UC2.4
Condition Monitoring led 
Services 



Condition Monitoring Led Services
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Enable new digital services to increase equipment availability in a cost-efficient way

Without
Factory-X

With 
Factory-X

Lack of efficiency:

For every supplier, setting up

Condition Monitoring in a machine

is a full project

No uniform standards: 

Data cannot be readily interpreted, 

as the necessary context is not 

standardised

Lack of trust: 

Customers are reluctant to utilise

condition monitoring led services as

they do not trust the data quality

involved in the process

Easy and cost effective data

sharing with other companies: 

New suppliers can be integrated

seamlessly through data space

interfaces.

Interoperability and leverage of

expertise:

Data interpretation is facilitated

through contextual and semantic

annotations in the data space. 

Expertise in the system can be

better utilized.

Trust and widespread adoption: 

Condition Monitoring led services

gain a high level of trust in the

market through uniform data

standards brought about by the

manufacturing data space, leading

to a system-wide adoption.



UC2.5
Modular Production 



Modular Production
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Build Smart. Adapt Fast!

Without
Factory-X

With 
Factory-X

Manual processes: 

Commissioning, maintenance and 

change-over are time-consuming 

and require a high level of technical 

expertise

No uniform standards: 

Descriptions of capabilities of 

production equipment are not 

available or outdated

Limited Scalability: 

Most manufacturers use 

streamlined production setups and 

avoid any reconfiguration due to the 

effort inherent in that process

Automation and optimization: 

Optimized production and reduced 

setup- and downtime with 

automated configuration of 

machines and workstations

Cross-company data exchange:

Interoperable, semantic self-

descriptions and standardized 

information models are available in 

the data space and can be used to 

speed up reconfiguration of 

production systems

Resilience & cost savings: 

Most manufacturers use versatile 

production setups which can be 

quickly adjusted to meet new 

requirements, making your 

production more efficient and 

future-proof.



UC2.6
Manufacturing as a Service - On 
Demand Manufacturing 



Manufacturing as a Service – On-Demand Manufacturing

June 23, 2025 15

Shared skills – matching orders

Without
Factory-X

With 
Factory-X

High acquisition effort:

Unused machine capacities on 

shopfloor with option to serve more

orders includes high effort to

acquire new customers

Need for speed:

Manual and time-consuming

processes prevent fast offering and 

impede participation on digital 

manufacturing marketplaces

High uncertainties:

Especially in low-lot-size production

and products, never manufactured

before, uncertainties in pricing, 

production planning and quality

ensurance are high

Visibility and scalability: 

Standardized manufacturer's

information enable transparency

and easy sharing skills on digital 

manufacturing marketplaces

Efficiency:

Automated processes for

manufacturing time estimation and 

cost calculation supported by

standardized product requirement

definition enable fast quoting

Competitiveness:

Best fitting order entries managed

by automated multi-level quality

control compete even for lot-size-

one production in digital 

manufacturing marketplaces



UC2.7 
Autonomous Operation-as-a-
Service 



Autonomous Operation as a Service
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Remote Shopfloor automated – Service improved!

Without
Factory-X

With 
Factory-X

Time- and cost-intensive: 

Physical operators operate a 

factory and they deal with any

problems that may arise with a 

machine

Lack of efficiency:

The production system is therefore

extremely dependent on the

availability of human operators on 

site

Cost and time savings: Remote 

operators (humans) work in a 

„remote operation center“ together

with autonomous systems

(machines) that deal with operation

problems

Automation and optimization:

Only if the problem cannot be

solved autonomously or by the

remote operator, a physical on-site 

operator will be contacted

Interoperability: 

The plant is represented via a 

digital twin and allows for

interoperability via MX port



UC2.8
Traceability 



TP2.8 - Traceability

19

Trace Today, Trust Tomorrow

Without
Factory-X

With 
Factory-X

Low transparency: 

System or production errors leading

to problems in the supply chain are

noticed very late in the process, 

potentially causing high costs

Manual processes: 

Employees have to manually trace 

materials, methods, and logistics, 

which takes time

Automation and optimization:

Employees use digital tools to trace 

problems to their root causes, 

receiving quick feedback from

partners or machines operating in 

the field

Transparency: 

Tools and equipment moved within

a factory can be traced and 

retrieved easily; search tools

support transparency about the

origin, configuration, location, and 

many more aspects of components



UC2.9 
Energy-Consumption 
and Load Management 



Energy-Consumption and Load Management
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Optimize Your Power, Elevate Your Savings!

Without
Factory-X

With 
Factory-X

Low transparency:

Fragmented energy data from 

various sources, often collected 

manually. No real-time 

transparency regarding energy 

consumption and load peaks.

Lack of efficiency:

Limited possibilities for automated 

load control. High energy 

consumption due to inefficient 

processes.

Difficult reporting:

Lack of CO₂ transparency across 

the supply chain.

No standardized interface for 

integrating energy management 

systems.

Connectivity and data 

sovereignty:

Detailed energy monitoring through 

connected systems and sensors.

Data sovereignty remains with the 

company – secure and sovereign 

data processing.

Automation and optimization:

Optimized load management 

through automated control and 

intelligent algorithms.

Energy-saving functions integrated 

directly into machines and 

production processes.

Interoperability:

Interoperability through 

standardized interfaces and data 

models.



UC2.10
Carbon Footprint Management 



Carbon Footprint Management
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Transparency in Emissions – Easy PCF Calculation

Without
Factory-X

With 
Factory-X

High complexity: 

Calculation of the CO₂ footprint 

(Product Carbon Footprint, PCF) is 

performed manually and 

inconsistently.

Lack of standards:

Different methods and tools lead to 

poor comparability between 

companies.

Time- and cost-intensive: 

Many manual, error-prone tasks 

and high effort for data collection 

and aggregation.

Low transparency: 

Contributions of individual 

machines or processes to the PCF 

are difficult to trace.

Limited scalability: 

Cross-company management 

(upstream/downstream) is hardly 

feasible.

Automated data collection: 

Direct determination of the 

contribution of machines, 

processes and logistics.

Interoperability: 

Seamless vertical data integration 

from machine/shopfloor to PCF 

management systems

PCF management: 

Seamless horizontal/cross

company data transfer

Reduction of manual tasks and 

scalability:

Reduced manual tasks and 

automated calculation.

Comparability: 

Standardized PCF data enables 

benchmarking between companies.

New software product niche: 

Software features that provide CO₂ 
transparency for customers.



UC2.11
Circular Economy 



TP2.11 - Circular Economy

June 23, 2025 25

Close the Loop – for a Second Life!

Without
Factory-X

With 
Factory-X

Lack of transparency: 

No consistent information about 

the life cycle of machines and 

components.

Manual processes: 

Evaluating second-life options 

(e.g., refurbishing or  

remanufacturing) is time-

consuming and inaccurate.

Limited sustainability: 

Missing data leads to premature 

sharing instead of reuse. Waste 

avoidance and resource 

conservation are hardly feasible.

No uniform standards: 

Different data formats make it 

difficult to exchange information 

between companies.

Limited business models: 

Few opportunities for digital 

services or R-strategies.

Digital data chain:

Complete transparency over the entire 

machine and component life cycle, 

extended service life, less waste, etc

Automated data generation:

The situation of machines and 

components is efficiently evaluated.

System suggests appropriate measures 

such as refurbishing or remanufacturing

Cross-company data exchange: 

Facilitates cooperation and sustainable 

decisions.

New business models: 

Use data for services such as 

secondary use of machines and 

components.

Easy integration of SMEs:

Standards and interfaces facilitate 

interoperability and data quality.



Thank you!
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