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[bookmark: _Toc102644181]Introduction
Hanson UK are one of the United Kingdom’s largest manufacturers and suppliers of building materials and aggregates. They employ 3500 people at 300 different sites around the UK, across four separate business lines: Aggregates, Cement, Concrete and Asphalt and Contracting. A takeover in May 2007 by Heidelberg Cement meant that the newly formed company took up the position as the second largest supplier of cement and building materials in the world.
The focus of this proposal will be based primarily around the Cement business line of Hanson UK and the REGEN arm of it in particular.
Hanson UK itself play a vital role within UK infrastructure. From supplying homeowners with materials to try their hand at DIY, to providing cement, concrete and aggregate materials to multibillion pound projects such as HS2 and Hinkley Point C nuclear power station.
With energy prices becoming ever more volatile, and the incredible pressure mounting on businesses to operate not only safely and profitably, but also sustainably, they are looking at innovative ways in which they can tick all the boxes. Has this “silver bullet” been found? Many argue it has and that anybody who has not fully embraced it will be left behind to join the ever-growing scrap heap of businesses who were unable to keep up with the rate of change of global demand and economics. There are also many who are far more cautious of how the world is changing, a bubble which is bound to burst? If it sounds too good to be true it probably is? In this proposal we will briefly look at the good, the bad and the ugly sides of the “silver bullet”, all of which are important in understanding why it is vital that businesses, organisations and even countries themselves must be as well prepared as possible starting their journey of adoption. And the silver bullet’s name? Industry 4.0. 
[bookmark: _Toc102644182]What is Industry 4.0?
Industry 4.0 refers to a new phase in the Industrial Revolution that focuses heavily on interconnectivity, automation, machine learning, and real-time data. (Epicor, 2022)
The term was coined in Germany in 2011 at the Hannover Fair, it was then used to refer to changes directly linked to automation fields integrated with information technology (Ortiz, 2020).
The technologies that are typically synonymous with Industry 4.0 are often split into four categories:
· Internet of Things (IoT)
· Additive Manufacturing
· Advanced Robotics
· Autonomous Vehicles 
It is the combination of these technologies however that is enabling businesses to produce more, with better margins and with far more customisation than has ever been done before. Productivity and profitability are not the only benefits that we are seeing from I4.0 implementation. Advancements in materials and technology are driving a boom in the development of alternative fuel technologies such as solar, wind and hydrogen for example. Businesses that are well placed to leverage such advancements, coupled with the process efficiency benefits that advanced robotics and Artificial Intelligence (AI) controlled operating programmes are bringing can make business more sustainable and robust to external factors.
You do not have to search too far to find success stories where businesses have used I4.0 technologies to their advantage, like Uber for example. Uber has combined the use of IOT, big data and soon to be autonomous vehicles to revolutions the way consumers are able to travel. Operating a “platform based” business model, where they facilitate a consumers need to travel with an employees (driver) need to work through an application or website, you are now (almost) anywhere in the world able to arrange transport from point a to point b at the click of a button. Facebook, Air BnB and Tesla are amongst other businesses who have been well positioned to leverage all the benefits that I4.0 has to offer. 
However, one must ask the question, were these businesses just lucky in their I4.0 adoption in that they managed to retain all the I4.0 benefits without having to deal with the “bad” or “ugly” side of it? Just as you can find success stories of business adoption of I4.0, there are also many disaster stories. Take for example the case of the 2021 Colonial Pipeline incident in the United States where a ransomware attack overcame key software components that were used to operate the pipeline. This attack led to the panic buying of fuels which in turn caused a shortage in some areas across the US. (University, 2021). Another example would be the 2019 fine issued to British Airways (BA) for a then record GDPR breach fine of £20 million. An investigation found that customers trying to access the BA website were redirected to a site controlled by hackers, who then proceeded to steal all the personal data which they were inputting. (Data privacy manager, 2020)
Were Tesla, Uber, or Air BnB by a stroke of luck well prepared enough that they were able to suitably manage the negative impacts of I4.0 that presented themselves. But how to prepare? What must a business or organisation prepare for? Despite an eagerness to embrace I4.0, a 2016 McKinsey reported discussed by (Bai, et al., 2020) shows that only 57% of Chinese, 71% of US and 68% of German companies are fully prepared for Industry 4.0 implementation.
To gauge a company’s understanding of its position with regards to its readiness to successfully adopt and leverage Industry 4.0 technologies, several assessment tools have been created that can be applied to a business or organisation. It is the intention of this proposal to review a selection of these tools and assess their effectiveness and suitability with the aim of applying them to Hanson UK’s REGEN arm of its Cement business line to try and understand its current position with respect to Industry 4.0. 
[bookmark: _Toc102644183]
Hanson REGEN – Port Talbot Works
A visit to any of the cement or REGEN production plants and you would be forgiven if you asked the question, where does Industry 4.0 fit in here? Many of the production facilities are well established, decades old production sites operating in heavy and unforgiving environments. The equipment you will find is well used and most likely unchanged from when the plants were first built in the 1980’s and 1990’s. Hanson Port Talbot REGEN plant itself is a production facility that takes the by-product of the Blast Furnace iron making process, specifically iron slag (or GBS), and upcycles it into a cementitious product that can be used as a replacement to the energy and carbon intensive Ordinary Portland Cement (OPC) alternative This product is known as Ground Granulated Blast Furnace Slag (GGBS). Built and commissioned in 1999, the site has since processed more than 8 million tonnes of GGBS. 
The raw material (GBS) is delivered via road in trucks before it is loaded into the plant using a front-loading shovel. It is then transported via a conveyor belt system to the heart of the process, two rolls which are one meter in diameter each and are pushed together by four large hydraulic cylinders. The coarse, raw material is drawn through the rolls where it is pressed together and ground. The material is then taken via a hot gas air stream and a suction fan to be sized at the SEPOL separator, essentially one fixed and one spinning cage that classify the material by size depending on the rotational speed of the moving cage. Material of the correct fineness (SSA) as specified by the operating Key Performing Indicator (KPI) at the time is sent to the final product holding silos. Oversized material is transported back to the roller press via a conveyor belt system where it is ground repeatedly until it meets the KPI specification. The process reduces the raw material from a starting size of 8mm+ to below 300 microns as a final product. An overview of the process can be seen below:
[image: ]
[bookmark: _Toc102643324]Figure 1 - Overview of grinding process and equipment at Hanson Port Talbot REGEN
The process is overseen and controlled from a central control room by an operator who receives feedback of plant operating conditions and parameters that are displayed both numerically and graphically on two computer screens that are fed from a central control programme. Most process parameters are adjusted manually by the operator with no intelligent, online system in place yet. Much of the information, like product moisture and fineness are manually tested, fed back, and recorded between the operator and his assistant. 
A recent Time In Motion study of one manual test found significant variance between those who carried out the test. The results can be seen below:
[image: ]
[bookmark: _Toc102643325]Figure 2 - Data captured from Time In Motion Studies for Fineness data collection
Figure 2 illustrates the steps that are taken by each individual assistant operator when completing the fineness testing process. The steps that are highlighted in brown represent deviation from the Standard Operating Procedure (SOP) that is in place for fineness testing. As you can see each assistant deviates not only from the SOP but between themselves also. This leads to variation in the sampling process and consequent variance in the sampling results. The image below is a graphical representation of time variation between the different process steps for each assistant. Again, clear variation is seen between individual and overall sampling tests.
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[bookmark: _Toc102643326]Figure 3 - Graphical representation of sampling process variance
With the fineness testing the primary KPI that the process parameters are aligned to, it is important that variance in the testing process can be reduced as much as possible, if not eliminated. This case alone would be a good example of where the use of Industry 4.0 specific tools, equipment and technologies may positively impact a part of the process.
Other than the introduction of small technological improvements such moisture meters, laser level sensors and control valves, much of the process and equipment remains the same as to when the site was built in 1999. Due to the nature of the equipment and its excellent availability (99% availability 2021) there is a case to argue that the site has not needed to pursue technological advancements as it has been performing perfectly well without it. However, due to the sites relatively high gas and electric consumption, energy prices and the cost of carbon emissions rising, a need for the site to look at new and innovative ways to help lower its energy cost, reduce its carbon footprint further whilst retaining its high levels of reliability and performance are needed. It is hoped that the results of any I4.0 assessment will identify areas which can benefit from the implantation of such I4.0 technologies.


[bookmark: _Toc102644184]Literature Review
[bookmark: _Toc102644185]Example of Industry 4.0 Technologies in the Construction Industry
[bookmark: _Toc102644186]3D Construction Printing 
One of the most exciting examples of Industry 4.0 technology that is emerging within the construction industry is the advancements of 3D construction printing of houses and buildings. Due to booming populations and therefore demand, exacerbated by pressures of high material costs, safety concerns and achieving good quality, some companies are looking at solutions through the implementation of automation. (Allouzi, et al., 2020)
As with all good innovations it is the use of different technologies being used to leverage each other where you see the maximum benefit being gained. In this example, for 3D printing to work effectively you have a combination of technologies such as advanced robotics and design programmes present in the printing machine, benefiting from advanced materials with qualities that have been developed specifically to suit the requirements of 3D printing like quick curing time, higher viscosities, and fibre-reinforced materials. (Pan, et al., 2021)
Benefits and challenges of 3D construction printing can be found in the appendices of this proposal.
The impact of 3D construction printing will be vast on all businesses who decide to pursue it, with new innovative business models needed to account for the new supply chains and businesses relationships that will derive as a result. It will also significantly affect those who do not embrace the change if it proves successful, as potential for increased productivity and improved margins that 3D printing offers over conventional building will see many stalwarts of the conventional type become uncompetitive and therefore unprofitable.
If 3D construction printing does become the leading method of house building in the UK, then this will have a profound impact on the exiting construction materials market. If houses are created from concrete mixes alone, what happens to all the brick manufacturers around the UK? The volume of construction projects in 2021 placed huge demand on the industries material manufacturers, like Hanson’s Cement and REGEN plants. Take Port Talbot for example, who achieved 36% above plan for 2021 sales, a figure mirrored in the countries other cement and REGEN sites. (Hanson UK, 2021) 
Are the UK’s construction materials manufacturers in a position to shift from conventional building products such as bricks and concrete blocks? Are the cement and REGEN manufacturers in a position to satisfy what would be a monumental boom in demand if the majority of the large housing projects went to specific cement and concrete blends? Conversely, what if the answer to the housing crisis is offsite modular builds that are just transported and fitted on site? This would see an inevitable drop in construction material volumes, are manufacturers diverse and agile enough to pick up this lost revenue elsewhere? These questions are a clear example of how any adoption of Industry 4.0 technologies must be viewed holistically as even if they appear to be the “silver bullet” that will solve all your businesses worries, there are significant underlying factors that must be carefully considered and mitigated if it to succeed.
[bookmark: _Toc102644187]Industry 4.0 assessment tools
As discussed by (O'Connor, 2022), when you consider all of the positive and negative impacts that Industry 4.0 adoption can have on not just businesses and people, but also on governments and economies themselves then it should not come as a surprise that a vast amount of work has gone into developing maturity assessments that organisations and governments alike can utilise in order to understand their true readiness for I4.0 adoption, so that any areas in which they are not meeting the fully preparedness required can be suitably addressed.
The purpose of a maturity assessment is the holistic approach of business ready that does not just focus on current technologies and systems available. Typical maturity models consider several business dimensions to paint an all-encompassing picture of its readiness more easily in line with the previously mentioned aspects of manufacturing, social, economic, and environmental considerations.
As written by (Amaral & Pecas, 2021), a survey conducted with a German equipment manufacturing association (VDMA) postulated that I4.0 readiness increases sharply with the size of the company. However, a question that this proposal seeks to answer as part of the overall outcome is, in a large business or organisation that is already committed to Industry 4.0 technologies, how does that commitment and therefore impact filter down to the smaller, satellite operations in a structure such as Heidelberg/Hanson. By assessing the readiness of the Port Talbot REGEN plant, it can then be compared to the overall business level of I4.0 readiness, if available, or if not, at least a gauge can be made on its actual rating compared to where the business thinks it sits, if anywhere at all.
Two examples of Industry 4.0 assessment models that this proposal will consider are: -
· IMPULS Industrie 4.0 Readiness 2015 
· SMART Digital Accelerator
Each of the models looks to breakdown a business or organisations structure in to more manageable, bitesize yet important dimensions for analysis. Typically, they are:
· Product
· Processes
· People
· Technology
· Organisation
· Strategy
· Culture
· Governance
· Information Systems
· Data drive services
· Supply chain
The modularity of such an assessment is crucial in their deployment since no two businesses are alike, and the models must be agile and robust enough to be able to work effectively across a wide range of organisational types.
[bookmark: _Toc102644188]IMPULS Industrie 4.0 Readiness 2015 
The first assessment tool we will review is the Industry 4.0 Readiness Online Self-Checker from Impluls. This useful tool allows anyone to go online to their website and go through the online self-check, which asks questions about your business in line with the Six Key Dimensions of Industry 4.0 which Impuls say are the foundation to any Readiness model (IMPULS, 2022), which are: 
Strategy and Organisation 
This considers the opportunities that I4.0 brings to developing entirely new business models. Therefore, the key metrics that this dimension reviews are:
· Implementation status of I4.0 Strategy
· Operationalisation and review strategy though a system of indicators
· Investment activity relating to I4.0
· Use of technology and innovation management
Smart Factory
This metric looks at the company’s infrastructure and its suitability to adopt and facilitate that inclusion of I4.0 technologies, the metrics for this dimension are:
· Digital modelling
· Equipment infrastructure 
· Data Usage
· IT systems
Smart Operations
A key component of I4.0 technologies is the ability to integrate the physical world with the digital world. To do this, a company must be suitably prepared digitally to leverage the benefits that the opportunity presents, this dimension therefore evaluates the following metrics:
· Information sharing
· Cloud usage
· IT security
· Autonomous processes
Smart Products
This dimension looks at the awareness of the company’s product of its physical status within the process and within the environment in which it is contained. Examples of this are technologies such as sensors or Radio Frequency Identification tags (RFID’s) that when added to components can communicate with the operating systems for increased autonomy and process improvements. This dimension is gauged by looking at the ICT add-on functionalities of the products that the companies produce and how much the data from the usage phase is analysed.
Data-driven services
In this dimension the model looks to assess a company’s data-driven services that are used to align future business models and enhance the benefit of the product to the end customer. Essentially it looks at how a company uses data to assess the performance of its current product or service against the criteria set by the customer and to then improve on that product or service in the future. The metrics measured here are:
· Availability of data-driven services
· Share of revenues derived from data-driven services
· Share of data used
Employees
This dimension looks at a company’s employee base and their suitability, readiness, and relevant skill base to successfully incorporate and manage Industry 4.0 into their workplace. As well as looking at a current employee training and development levels, it assesses the company’s commitment to acquire new skill set within their employee base. 
The below graphic gives an overall outlay of the dimensions and their relative metrics, the circular representation is significant in that it indicates the interdependency that the dimensions have on one and other, with no single point taking precedence over the other.
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[bookmark: _Toc102643327]Figure 4 - IMPULS Industry 4.0 Readiness Online Self-Check for Business key and reference chart (IMPULS, 2022)
The colour coding also shows how the scores that the metrics return is translated into a readiness level, from level 0 to level 5 (5 being the most advanced).
An online assessment was undertaken for the purpose of this proposal, but from the position of the REGEN plant in Port Talbot alone and not as part of the wider business. It is important to address this as many of the questions asked during the assessment may be considered high level and proved difficult to answer without having a high level of knowledge of the business strategy. 

[image: ]
[bookmark: _Toc102643328]Figure 5 - Result of IMPULS Industry 4.0 Readiness Assessment for Hanson Port Talbot REGEN
As you can see above, the overall score for Hanson Port Talbot would be between level 0 and 1 on the readiness scale. (The full assessment can be viewed in the appendix of this proposal.)
As well as a score, the assessment offers suggestions on how the company can improve and area to focus on to increase the score, and therefore become more I4.0 ready. For example, for the Employee dimension the score came out as level 2. The below suggestions are then offered in terms of how to improve on this:
Your employees have the skills needed to successfully implement Industry 4.0 in only a few areas. That’s why it’s important to expand and improve the skills in other areas (such as IT infrastructure, automation technology, data analytics, data and communications security, development and application of assistance systems, collaboration software).
(IMPULS, 2022)
A link to the assessment tool has been sent to the Port Talbot plant manager, along with two other REGEN plant managers and the REGEN UK operations manager. The three plant managers have been asked to complete the assessment with the focus on the local plants, with the operations manager looking at the REGEN UK operations. The intention is to juxtapose the results and see how, if at all, they differ depending on at what point in the business they are being looked at from. This quantitative data will then be supported by qualitative data in the form of interviews/discussions, which will be held with each participant to understand their experience in using the tool and any benefits or constraints they see within in it.
Although this guidance can seem useful, it does not give any specific advice on how exactly you are to pursue development in these areas, nor does it prioritise them in terms of importance, which due to the vastness of suggested improvements needed makes it difficult or a company to strategize how it moves forward by focusing on the points which will return the most value.
The high-level view of this type of assessment can give a skewed representation on how an organisation like Heidelberg or Hanson reflect in such scoring. At these high levels, many of the boxes can be ticked and the organisation considered relatively ready for the I4.0 adoption. However, in these businesses where they are made up of many different business lines, which in turn are made up many different operational plants, how does this “Readiness” filter down to the satellite plants and if an assessment was carried out on these specifically, would you expect to see a comparable result? 
A limiting factor amongst others that must be considered when using a tool like this is its lack of modularity. As discussed by (Pirola, et al., 2019), the monolithic structure of existing tools forces respondents to answer all questions, even those that do not apply to their specific context.
This is particularly the case if you are seeking to assess a business line or department on I4.0 readiness as opposed to a whole business, as the author intends to do here.
Due to these points, an assessment tool like IMPULS may be ideal for a high-level view, but not so suitable to understand the “grass roots” status. Due to this, other models will be considered for use. 
[bookmark: _Toc102644189]SMART Digital Accelerator
An alternative assessment tool that this proposal will consider for use is the SMART Digital Accelerator (SDA). The SDA is not simply a tool that you access via a website and then apply it to your business yourself. It is a more proactive and engaging tool that is facilitated by a team of industry expert advisors who, working with manufacturers, on top of a holistic business assessment also assess the more granular aspects of a business’s structure and needs to identify acute areas for Industry 4.0 adoption.
The SDA programme is funded by the Welsh Government, delivered by University of Wales Trinity St David (UWTSD), and supported by the Advanced Manufacturing Research Centre Cymru (AMCR Cymru). This collaborative venture offers manufacturers an exceptional opportunity to leverage the knowledge and experience of experts across several technologies like robotics, AI, digital modelling and apply it to the problem and opportunities within their own organisations. (UWTSD, 2022)
The need for the tool was highlighted during the review of several reports carried out by the Welsh Government, where they looked for areas and methods of improvement to develop a Digital strategy for Wales. With Welsh industry historically built on heavy industries such as steel and coal, the challenges of energy costs coupled with ambitious sustainability goals have exacerbated the need to rethink the countries dependency on these types of industry. They hope that a forward-thinking approach to Industry 4.0 and its technologies may give them an advantage on a global front if they can act quicker than those who they would be competing with.
The programme is designed around three stages:
1. Understand your current position and future plans
2. Establish what is stopping you from achieving these plans
3. Recommend technology that is appropriate for your business.
The programme consists of several site visits by the SDA team to site, where they carry out assessments through current process and data evaluation and engagement with site staff where they are taken through questions relating to the SDA Diagnostic Tool, an example of which is shown below:
[image: ]
[bookmark: _Toc102643329]Figure 6 - SMART Digital Accelerator Diagnostic Example (UWTSD, 2022)
The results of the diagnostic are analysed, and a summary of any issues identified are highlighted along with suggested solutions. As well as recommending specific opportunities, the programme also goes a step further in offering recommended timescale for changes and suggestions for external support if required.
[bookmark: _Toc102644190]Lean Six Sigma and Industry 4.0
One thing that has been identified and therefore must be considered when discussing the Industry 4.0 assessment tools, is the lack of conversation around a company’s process efficiencies and capabilities as a pre-requisite to any assessment being carried out. (Buer, 2018) suggests that it is good practice to firstly leverage Lean methodologies and tools which are available so that when you do implement Industry 4.0 you are not simply digitising your inefficiencies and waste. However, this statement may put off potential suitors to Industry 4.0 adoption in order for them to firstly assess their process through a Lean looking glass, whereas, as supported by (Larsson & Wollin, 2020), a study conducted in 2018 on the interrelation between Lean and Industry 4.0 found no articles outlining negative performance correlations, but instead found two articles specifically outlining positive performance correlations. Therefore, it may be considered that Industry 4.0 is an enabler of Lean adoption using technology for a better understanding of process performance and capabilities.
[bookmark: _Toc102644191]Intended Outcome of Research Proposal
The two assessment tools that have been highlighted in the literature review are significantly different in their structure and content, however both have the same end goal of understanding a business’s Industry 4.0 readiness.
It is the authors intention to carry out both assessments on the REGEN plant at Port Talbot and validate them against each other. It is expected that the result of the Impuls assessment will be less accurate than that of the SDA assessment, by nature of the detail and depth in which the SDA goes to. However, this proposal may prove to show that there is value in an organisation doing both, not either or, so it has a fully comprehensive understanding of the overall business readiness, but importantly something that is specific to individual sites as well. This may prove helpful when looking to increase engagement of Industry 4.0 adoption with the workforce who can sometimes feel disconnected from far ranging business wide goals in organisations the size of Hanson UK.
From the results, and for Port Talbot REGEN specifically, it is hoped that areas for improvement will be identified and prioritised to then take forward to produce a real-world business case so that a true return is seen by the organisation. These outputs are truly the gauge as to whether this proposal and subsequent project and analysis have been successful.
If the assessments are a success and tangible benefits are identified, there is an opportunity to carry out similar assessments across the other UK REGEN plants, potentially moving into the larger Cement plants.
Potential inhibitors of this proposal being taken through to final thesis submission stage have been considered, thus far they are failure to convince senior Hanson management of the benefits of undergoing such assessment and failure to secure funding from the Welsh Government for the SMART Digital Accelerator programme initiative.
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[bookmark: _Toc102644195]Benefits and Challenges of 3D construction printing
Some of the benefits that may be attributed to 3D construction printing are:
· High precision and the ability to create complex structures
· High levels of repeatability and consistency
· Easily controlled material requirements which in turn lead to reduced costs in over inventory and reduced waste.
· Constant production rate is achievable with the machines able to operate on a 24/7 basis.
· Automated machines replacing human workers may significantly reduce the Health and Safety Risks and incidents that occur in one of the more dangerous industries, there were 39 fatalities in the UK in between April 2020 and March 2021 within the construction industry. (HSE, 2021)
There is still some way to go however before this type of method is a viable option to replace the more conventional and manual ways of constructing buildings. Some of the constraints of 3D construction printing as it exists today are:
· Lack of suitably trained and qualified architects/engineers who can promote and adopt these technologies. There is also a shortage of people who are suitably trained to operate them.
· Significant infrastructure change and capital investment is required by any company looking to utilise 3D printing for of construction projects in high volumes. The printing equipment alone can run into the millions of depending on complexity and availability of machinery. There is also the challenge of either training your current employees well enough to be able to utilise the equipment or look elsewhere for the competencies.
· There is also a serious ethical question to be raised around the adoption of 3D printing technologies and their impact on jobs. If the technology goes ahead, what becomes of the tens of thousands of brick layers, scaffolders and other trades people that work on site each day on the thousands of construction projects around the UK. 

[bookmark: _Toc102644196]Full Results of IMPULS Industry 4.0 Readiness Assessment for Hanson Port Talbot by C O’Connor
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Your company has reached in the overall assessment level 1. In
your comparison group, 26% of companies also reached this level
(see chart).
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IMPULS Industie 4.0 ResdinessCheck

m0s2022 1531

Evaluation of Industry 4.0 Readiness Check

Thank you fo taking th time t omplts the VDMA Industry 4.0 Resdiness Check. Your results and your
‘comparison group are outined below. We siso Highight specific messures you can take o mprove and expand
your Indusiry 4.0 readiness.

Overall evaluation
Your company i ranked stlevel 1 inthe overal evaustion.
Yourreadiness scores in the six imensions of ndusty 4.0 are 35

folows:

* Sitegy ndcpaznion Loz
[ ity

S s Lot

it

* Deaaren e Level0 = =N

* Employees:Level2

‘Overal (weighted): 0.988 i kesping wit evel T

The six dimensions are evaluated acoording 1 the numbers from the IMPULS study and are weighted as folows:
‘Strategy and organization: 0.254, Smartfactory: 0,143, Smartoperations: 0,102, Smart products: 0.185, Data-
diven sences: 0.138, Employess: 0.178.
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Detailed evaluation and action items

Continue to see detaie results and the next steps you shoud tske o r2ach a higher level o Industy 4.0
resdiness:

Comparison group "Manufacturing®, Number of employees "Up to 33 employees™

Overall comparison

Your company has reached n the overall

e —— assessment level 1. In your comparison
‘aroup, 26% of compariss aiso reached this
level (ses char).
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‘Strategy and organization

Your company has reached n gimension
Sirstagy and organizaton level 2. In your
‘comparison group. 8.5% of companies lso
reached tis level (see chart).

You can take the folowing actions to improve your readiness in i dmension:

Industry 4.0 already being implemented in departmental ot nfiaives, but the stategi relevance islacking.

Davelop s visbie Industry 4.0 srtagy.

‘Your company doss not yet have any indicators i place to measure your Indusiry 4.0 implementation siatus. The
nextstep it itroduce # systam of mdiesors o furtner implement Industy 4.0 your company.

You are raadyfor Indusiry 4.0 when it comes 1 your investment budget. You are investinginIndustry 401 at
Ieast fve areas, which means you are providing important fnancial rasources 1o successfully mplement Industry

40 You have maximized your polentl i tis area

Thanks to your uniforn, integrated technology and inovation mansgement system, you are ready fo Industry 4.0
when it comes t technclogy and innovation management.
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‘Smart factory

Your company has reached n gimension

P —— ‘Smartfactory level 0. In your comparison
A — oroup, 76.2% of companies sisa reached
b — s evel (se2 cna).

e

ol

You can take the folowing actions to improve your readiness in i dmension:

Look into the potentil ofitegratig your currentsystems intoyour T nfrasiructure and take this factornto
‘acoount when purchasing new systems. 1t may also be advisabl fo chack whather your curent systems oan be.
upgraded.

Develop conceptsfor plot projects and draw up a cost-benefit anlysis based on exsting use cases from
research orindustry associations.

Look ito how you can prof from an evaluaton of the data you oolest. Optons indude rasearch or parnership
projects. Also check to see whether you can gather addiional data and what tachnology this equires

‘Gheok the axtent 1o which the data aready colected oan be iked n order to obtain new nformatin from the
terrlatonships. Research prjects may provide an inoeniive here. AlSo examine the exlent 1 which the data
colacton on ba further automated.

‘Quanity the beneft of the data colecion and run CIP aciivtes.
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Smart operations

Your company has reached n gimension
géugusegngimos | Smartopsratons evel 1. Inyour comparizan

i ] oty T ot companes s resned
o et
ot

You cantake the folowing aotons to improve your readiness in s dimension:

Information sharing s il just sporadic. Run an analysis o determine where bottneoks exst between systems
and where potential can be leveraged by integrating infomation sharing ito the system. This can take the form of
2 cost-ensft anaysis of the soltin t bs mplemented,for sxample.

Autonomous cantrol sheacy exsts in seisctad sress. Use the oppertuny t gathr experence and implement
Sutonomous control in adafions! arss.

Sefrassting processes siready existn selectad arass. Uss the opporunity o gather sxpsrisnce and implement
Seltreacing procasses i addional areas.

You have aieady implemented comprehensive T securiy messures. Nevertheless, you should il conduct
reviews at regularinterval t datemine whether your securiy conoept s tll in keaping Wit curent.
requirements.

You are not curenty using any cloud-based data analytcs. cloud computing, or loud-based sofware. Run an
analysisto determine where you can leverage more potentil by using cloud technologies.
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‘Smart products

Your company has reached n gimension

g ooy | Smart products evel 0. n your comparison
ot I roup, 83.1% of companies sso reached
b —- s level (se2 cha).

ol

You can take the folowing actions to improve your readiness in i dmension:

Products in your company currenly ffr no CT add-on functonalites such a5 product memory, seFreporting.
tegration, ocalzaton. asistance systems. monioring. object information. or automatic dentficaton. To make
your company redy for ndusiry 4.0, 1 mportant o begin SqupRng your products with inal add-on
functionlies and then gradually expand these functionaltes.
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Datadriven services

Your company has reached n gimension

st g gk e g iz | Dataciven services evel 0. In your
ot comparisen group. €2 3% of companies aizo
b — reached tis level (see chart)

You can take the folowing actions to improve your readiness in i dmension:

Unfortunatey. your compsny does not yt have sny skils inthe cimension of dstadriven senvicss. Identiy the
areas in which you could leverage potental by offeing data-driven servioes. A pimary goalshould be integrating
your customers so that you can offer them beter, more personalized services

Vour company doss notcurrntly ofer any dats-driven servioss. To ensble suscessful mplementation of Industry
4.0, you should make investments here and sstablh customsr ntegraton n your company. This wil mske 1
possible fo you o ofer beter, more personalized senices t your customers.

Unfortunatey, you have not provided any infomation on how much data you use to develop productbased
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Employees

Your company has reached n dimension

[ —— Employess level 2. In your comparison
e yess e 2 n your comp
e s level (se2 cna).

e

e

ol

You can take the folowing actions to improve your readiness in i dmension:

Your employses hav the ski nseded o suscessfuly mplement Industry 4.0 n anly s few aress. That's why
s imporiant to expand and improve the skls in oher areas (such as T inrastuctur, automaton techniogy.
data analycs. data and communicatons secariy, development and application o assisance systems.
colasorstion software).
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