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TASK DESCRIPTION
This report investigates the different types of business models implemented by companies introducing industry 4.0 techniques and technologies, it also reviews the possible expansion of a company’s operations to increase productivity and realise new value streams.



























Summary
This report investigates the benefits of introducing industry 4.0 techniques and technologies. 
These technologies have given rise to new business models such as pay-per-use, product-as-a-service, subscription, on-demand business model. Industry 4.0 has also opened up new value sources such as predictive maintenance, real-time monitoring, data analytics, digital twin. Implementing Industry 4.0 technologies can significantly improve efficiency, productivity, and agility, but businesses must choose the right model and strategy and ensure they are adequately prepared for the changes.  
During the research the two areas that were constantly highlighted, were:-
1. Cyber security, 
With the research identifying this as major growth area, as connectivity through industry 4.0 technologies increases, which has given rise to a rapid expansion in the cyber security service sector.
2.  Servitisation,
Which is transforming a company's products into services and is included in all the business models, researched to a greater or lesser degree. 
This is different than the Product-as-a-Service Model, which is in place from product/ service launch, whilst servitisation is the systematic transfer of current products, which started as the sale of product business model into sale of service items.
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Introduction
Industry 4.0 is a term that refers to the fourth industrial revolution, and it is associated with a range of technological advancements that are transforming various industries. These technological advancements include- 
Autonomous robots
Simulation
Horizontal and Vertical integration
The industrial internet of things (IoT)
Cybersecurity
Cloud computing
Additive Manufacturing
Augment reality
Big Data & analysis
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Fig. 1 (BCG, 2015)
These technologies have created new business models and operational advancements that are key drivers to the future success of companies.

 
This report has been split into two sections
Section one will look into the key business models that are implemented within Industry 4.0, many of which are innovations either to the company or the whole industry in which a company works and as such could be considered as disruptive innovations as outlined by Clayton M Christensen in his seminal book The innovator's dilemma. 
Section two will look into new value sources. Values sources can be classed as cost reductions -reducing the financial burdens of current activities, or process and productivity improvements, which would optimize systems or introduce greater control via use of data monitoring or using predictive & simulation methods to increase processes throughput and reduce downtime.


Section One
Industry 4.0 New Business Models  
Industry 4.0 New Business Models  
New business models have been created by Industry 4.0 technologies and are changing the way businesses work. Industry 4.0 technologies have led to the promotion of the business models:
Pay-per-Use Model
With the pay-per-use model customers only pay for the services they use. This model is made possible by IoT technologies allowing products and services usage to be tracked. For example, a company can track the time a machine has been used and charge customers based on the number of hours.
(Höhn, 2022)
Product-as-a-Service Model 
With the product-as-a-service model customers pay for the performance of a product or using equipment rather than owning the product/ equipment. The Supplier keeps ownership of the product/ equipment and is responsible for its maintenance and upgrades. This model uses IoT technologies to track the performance of their products/ equipment and provide proactive maintenance and upgrades.
(Grenacher, 2018)

Subscription Model
With the subscription model customers pay a monthly or yearly fee for access to a product or service and is commonly used in the software industry, with examples of Microsoft office 360 and adobe photoshop and lightroom programs being supplied for a monthly fee. In Industry 4.0, the subscription model can be used in the manufacturing industry, where customers pay a fee for access to a range of services, such as maintenance, upgrades, and training.
(Günther et al, 2020)
On-Demand Model
With the on-demand model customers request a product or service whenever they need it. This model uses IoT technologies that allow businesses to track the availability of their products and services in real-time. For example, a logistics company can use IoT sensors to track the location of their trucks and provide on-demand delivery services to customers 
(SAP, 2023)

Servitisation

Servitisation is the business model that involves transforming a company's products into services. This model aims to maximise customer value by providing a range of services that complement a company's products, and all of the above business models include a version of servitisation.
(Satell, 2017) 






Section Two Industry 4.0 New Values Sources
Industry 4.0 has opened up new avenues for operational advancement that can help businesses realize new sources of value. The following are some of these advances:-

Predictive Maintenance
Predictive maintenance is a new approach to maintenance that uses IoT technologies to predict when a machine is likely to fail. By using IoT sensors to collect data on machine performance, businesses can identify patterns and anomalies that indicate a machine is likely to fail. This allows them to schedule maintenance before the machine fails, reducing downtime and increasing efficiency.
(Sahba et al, 2021)
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Fig. 2 (avnet, 2022)
Real-time Monitoring
Real-time monitoring uses IoT technologies to provide real-time data on machine/ equipment Performance. By using sensors to collect live  data from machines, performance can monitored and problems can be identified as they happen. This allows immediate corrective action to be taken, and trend analysis can be conducted to predict failure frequencies, reducing downtime and increasing efficiency.
(DOD Technologies Inc., 2020)
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Fig. 3 (claripod, 2023)

Data Analytics
Data analytics uses AI and big data technologies to identify patterns and anomalies in data. By analyzing data on machine/ equipment performance, trends and patterns can be identified that can help them improve their processes and identify opportunities for improvement.
(Genpact, 2021)
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Fig. 4 (simplilearn, 2022)

Digital Twin
A digital twin is a virtual replica of a physical asset or process that allows businesses to simulate and optimize their operations. By creating a digital
(Siemens, 2022)
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Fig.5 (wienerberger, 2022)
Servitisation
Servitisation lets companies use the data generated by their products to provide better services to their customers. For example, a company that produces industrial machinery can use data from the machines to offer predictive maintenance services. This model  increases customer loyalty and can create new revenue streams. Examples such as:- 

Microsoft offering its Office suite of programs as a service rather selling individual programs as done historically 

IBM’s Watson AI for business, Which offers AI generated solutions to business problems companies present to IBM for solving. This not only gives solutions to the customer, but generates a new business avenue for IBM and improves Watson’s data and knowledge for future analysis.

Rolls-Royce has changed its business model from a manufacturing company to offering services, such as maintenance, repair, and equipment overhaul. Using data from their engines to predict maintenance problems, allowing them to offer better customer services. 
GE Healthcare offers maintenance, remote monitoring and data analysis to their customers. By using data generated by their products, they can identify issues before they occur, which has led to better performances. 
Siemens offer a range of services, such as energy management, optimization, and monitoring services.









Conclusion
Implementing Industry 4.0 technologies can deliver significant benefits in terms of improved efficiency, productivity, and agility. 
However, businesses need to choose the right model and strategy for implementing the technologies and ensure they have a strong foundation and understanding of the appropriate industry 4.0 
It has been stated; that some companies are introducing industry 4.0 technologies for prestige reasons and it is felt that industry 4.0 technologies should be a driver for change and not the reason for change. For the benefits of these industry 4.0 technological advances to be fully realised, there needs to be a culture change by all stakeholders, to adapt new working methods, processes and procedures. 
(Davies, 2023)

The most critical of the industry 4.0 technologies must be considered cyber security, as this impacts all other technological classes, and it is expected that there will be a major growth in joint ventures contracts between large OME companies and specialist cyber security companies with the required computer programming skills.
(bitsight, 2022).

The trend for servitisation, transforming a company's products into services, is a major innovative step that many of the most successful companies have embarked upon. 
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Tkmnmum,u. ADVANCES HAVE DRIVEN dramatic increases in industrial
‘productivity since the dawn of the Industrial Revolution. The steam engine
‘powered factories in the nineteenth century, electrification led to mass production
in the early part of the twentieth century, and industry became automated in the
1970s. In the decades that followed, however, industrial technological advance-
‘ments were only incremental, especially compared with the breakthroughs that
transformed IT, mobile communications, and e-commerce.

Now, though, we are in the midst of a fourth wave of technological advancement:
the rise of new digital industrial technology known as Industry 4.0, a transforma-
tion that is powered by nine foundational technology advances. (See Exhibit 1.) In

EXHIBIT 1| Nine Technologies Are Transforming Industrial Production
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