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Industry 4.0 Technology
Key Business Models and the impact of Industry 4.0 on current procedures and practices

Introduction

This report discusses business models and how Industry 4.0 can impact them. Industry 4.0 Technology will be referenced and if such technologies can add value to the way UKWDG operates.

This report refers to UKWDG (UK Windows and Doors Group Limited), which manufactures Double glazed window and door units.

UKWDG developed over the last 20 years and is a combination of merged businesses developing into a fully integrated manufacturing company. UKWDG has a slow culture to change and is resistant to big investment into Industry 4.0 technologies. Small Industry 4.0 innovations are authorised if low costing, and minimal risk.

This report will discuss how to change this culture to be more adoptive of Industry 4.0 innovations to improve the Business Model of UKWDG.

Industry 4.0

Industry 4.0 refers to the 4th Industrial Revolution. “The word ‘revolution’ denotes an abrupt and radical change. Revolutions have occurred throughout history when new technologies and novel ways of perceiving the world triggers a profound change in economic systems and social structures” (Schwab, 2017)
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(Philip, 2020)

“This emerging Industry 4.0 concept is an umbrella term for a new industrial paradigm that embraces a set of future industrial developments regarding Cyber-Physical Systems (CPS), Internet of Things (IoT), Internet of Services (IoS), Robotics, Big Data, Cloud Manufacturing and Augmented Reality”
(A.C. Pereira, 2017)

These new smart, digital and self-regulating technologies can be united with advanced manufacturing techniques to interconnect industries. These interconnected industrial systems will be able to analyse, communicate and process information to revolutionise operational and business models.


Business Model

A business model is the way an organisation creates, delivers, and captures value. 
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The three key components of a business model revolve around creating value, delivering value, and capturing value

Value Delivery

Value Delivery involves processes that ensure the paying customer is a happy customer. This ranges from order processing, delivery of products, customer services and product offering, using the customer’s requirements to tailor products. Basically, the Customer experience. The better the experience, the more likely customers will purchase from the company again. 

Value Creation

Value Creation is the process of turning the value of labour and resources into a product of more value that meets the needs of the customer. UKWDG manufacture windows with uPVC using people and machines, for its customers. It incorporates all activities that produce a product or service that the customer is willing to exchange money for – something of value is created.

Value Capture

Value Capture is the ability to capture the value created by the product or service provided, as profit. There may be good value in the product created, but the value may be captured by the customer, by offering a low price; or by the supplier, by selling materials at a high price, resulting the value not being captured by the business.


Industry 4.0 impact on Business Model

Industry 4.0 offers technological advancements that can improve a business model. Digital technologies can impact business operations of a company – eliminating costs, improving decision making and transforming the financial structure of businesses. Below includes technology that impact the Business Model:

[image: Digital disruption figure 1 - business model components 4Vs]
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Mobile
Mobile phone applications, Augmented Reality and Virtual Reality

Cloud and Analytics
Cloud based Manufacturing, and Big Data for statistical analysis

Internet of Things (IoT)
Internet connected devices, including sensor-based tracking, smart equipment, and devices

Artificial Intelligence (AI)
Automated decision-making systems, including image recognition software

Blockchain
Can be used for advanced finances. Blockchain technology can be used to create a tamper-proof system to track orders, payments, and accounts within a secure business network.


Value Creation Industry 4.0 Innovation

Big Data, Cloud Manufacturing, Internet of Things, AI, and Robotics can enhance production processes. These enhancements can automate production lines to bring productivity increases, energy savings, self-controlled production, and improved efficiencies, which result in a more valuable product with less valued inputs – less people, and more consistent production due to the self-regulating autonomous system.

Value Delivery Industry 4.0 Innovation

Additive Manufacturing and Virtual Reality can enhance customer tailored products. A product can be designed via internet connected Virtual reality, and prototypes manufactured instantly with a 3D Printer. Augmented Reality can be used to overlay products into a real-world situation so customers can view the product from their current location. 

Value Capture Industry 4.0 Innovation

Blockchain can develop a secure supply chain network to streamline transactions. Digital accounting and automated invoicing can increase accuracy of revenue stream. More efficient production with less scrap or defects can give the product more value, as customers would be assured with a better-quality standard, resulting in paying more for the product. This would mean more value captured by the business.

An extract from ‘Targeting the full value of digital disruption’ by Chandler Velu, (IfM) 2016 gives some more examples of Industry 4.0 innovations:
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(Velu, 2016)


UKWDG Industry 4.0 Business Innovations 

UKWDG is a large company made up of different manufacturing facilities. Equipment and operating systems are 10-20 years old. It is interested in Industry 4.0 and has explored innovations to improve the Business model.

Value Delivery

Product Development
A key strategy is technical development and New Product Innovations. To speed up the design, testing and customer commissioning of new products Additive Manufacturing has been adopted in the form of a 3D Printer. This allows quick design and prototype at low costs. 

Product Offering 
Evolution Windows is the UKWDG premium product manufacturing facility. Customers who trade with Evolution Windows expect higher grade options, one of which is the YALE Smart Handle. The Smart handles use Bluetooth technology to connect to network/internet and performs as a fully Smart device, which can be locked/unlocked remotely and transmit data to notify operations to user. 
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(Assa Abloy, 2022)

Customer Service
Augmented Reality – customer issues in the field are serviced UKWDG service engineers. The service engineers respond to customer issues, ranging from installation, repairs, and warranty issues. The use of Augmented Reality technology, such as ‘Microsoft HoloLens’ combined with ‘Dynamics 365 Remote Assist’ can enable the service engineer to see what the installer/customer is seeing and offer advice for adjustments or fitting in real-time. 

Warranty
Augmented Reality – customers submit warranty claims. The request to return items, or other evidence is rarely possible. ‘Dynamics 365 Remote Assist’ can be used to remotely view and diagnose the problem. Microsoft have developed this to work through a mobile device, which the customer can use to discuss the warranty claim. 

Value Creation

Manufacturing
UKWDG operate semi-automated systems to manufacture windows and doors. Product changes are input manually as product flows through the production line. IoT devices such as RFID can track the product and automatically trigger the product changes at the next production station. This would speed up the process, reduce scrap and reduce the amount of people required to manufacture the product. This would reduce costs, creating more value for the product.
	
Energy Savings
Smart devices can capture Big Data for energy use across the business. Cloud Manufacturing can remotely collate, process, and modify operational activities to determine the most energy efficient solution. Value creation is improved by the lower fixed costs of manufacturing the product.

Logistics
Product delivery management – Track-pod is due to be launched in 2023
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Track-pod will increase the efficiency of delivery routes and guarantee Proof of Delivery. This would aid Value Creation by lowering transportation costs. It would also improve Value Capture, as proof of delivery triggers Invoicing of payment.

Health and Safety
The current operation does require Manual Handling. There are Manual handling injuries and requires a solution to reduce these injuries. One technology trialled in 2022 was ‘Back Track’ using a Smart low powered Gyroscope worn by the operator to track movement. Poor practices give alerts and track the data for an end-of-shift report.

“We've spent years developing algorithms, incorporating accelerometers and gyroscopes, building secure access control IT systems, learning to nudge behaviours, developing a multi-user device (Enterprise solution), going through numerous hardware iterations and hundreds of software updates and finally, we're launching our BACK-TRACK 3.0 device.
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In term of benefit to the business model, the reduction in Manual Handling injuries would reduce lost time due to injury. More time in work more value created.

Conclusion

This report has discussed UKWDG, Business models and Industry 4.0. All business models start with the basics - Value Delivery, Value Creation and Value Capture. More expansive business models have not been referenced as the focus of this report is the how Industry 4.0 can improve a Business Model and add more Value.

UKWDG is like SMEs across the UK and slow to adopt Industry 4.0 technologies. This report does highlight that basic, low-cost Industry 4.0 solutions have been adopted, and have added value. These examples are justification that other Industry 4.0 innovations can also add value to UKWDG. Proving Industry 4.0 is not just technology, but a way to innovate and improve the business model will help the business understand its importance and be convinced to adopt.

Recommendations

With basic Industry 4.0 innovations adopted UKWDG should be looking at more radical innovations. Innovations, such as Robotics, Blockchain financing and customer intuitive online ordering systems are high costing but yield high gains in value. Further research into Business Model Innovation and the roadmap to digital transformation would be recommended. As discussed in the paper “Business model innovation through Industry 4.0_A Review,” by Dorlet Ibarra, 2017 the roadmap must be incremental, as shown in the below figure. A path from traditional business model and incremental innovation to a new business model and radical innovation can be achieved by the four steps displayed.
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Smart Locks

The Yale range of smart locks enables you to control your front
door with key tag, keypad and even your mobile phone. Smart
door locks are designed to lock and unlock a door when receiving
instructions from an authorised device using wireless technology
or using a keypad. With the added convenience of not having a
physical key, the smart lock on your door can be unlocked via a
smartphone, key tag or keypad. You can monitor who enters of
leaves your home and also send virtual keys to loved ones or

guests and visitors.





image10.png
Proof of delivery app that really delivers more, better, faster, and boosts performance
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All-in-one ePOD App

Track-POD app does everything you need
for delivery confirmation: captures.
geotags & timestamps, takes photos,
grabs clients' signatures, and scans
packages

&

Free to start, quick to scale

Our delivery confirmation software for
Android and iPhone is free, and you can
get the app on Google Play or download
it from App Store.

©

Intuitive app, working offline

The ePOD mobile app s simple to run for
new users. Track-POD works offiine and
synchronizes data when the connection
is restored

&

Digital signature, less paperwork

Our ePOD App gives you the option to
capture recipients’ e-Signature with the
Sign on Glass technology, reducing your
paperwork and invoicing errors.
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Fig. 1. Four ways o conduct digitl ransformation in manfacturing companies.




