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Introduction
This essay explores the following key questions:
1. What is the impact of adopting Industry 4.0 technologies by SMEs in smaller countries?
2. What does this (adoption process) entail?
3. What would be the consequential requirement for technologies?
4. What elements of an organisation should be considered in answering these questions?
5. What humanistic elements would be useful, indeed essential, to assess in providing a more holistic answer to these questions?
The essay assumes that Wales may be regarded as a smaller country, and this will have significance when we explore the resources and support which are available to SMEs from Welsh Government, Welsh Universities, and other sources, for the adoption of Industry 4.0 technologies (hereafter referred to as I4.0).
Business plans are often said to be out of date the day after they have been prepared. The reason for this common conclusion is that businesses are dynamic, not static, and their performance is subject to a wide range of variables, many of which are outside the influence of managers to control.
The field of innovation and I4.0 provides a similar challenge in authoring an essay which seeks to be up to date, and which encompasses both the latest academic research together with valuable information contained in selected white papers published by larger global corporations.
There can be little doubt that technology is advancing at an unprecedented pace and that larger companies such as Amazon (AWS), SIEMENS, SAP, ABB, and others, are leading the way in developing platforms, software, and solutions, designed to offer I4.0 playbooks for SMEs. EY and SAP have partnered in publishing a white paper covering a framework and structured pathway for SMEs, with their stated aim being to democratise I4.0 which can be found in Appendix 3 of this essay.
The term ‘use cases’ appears regularly in I4.0 literature and alludes to the fact that experiential learning opportunities, together with compelling case studies, are highly effective for convincing staff, at all levels, of the potential benefits to be derived from carefully selected and applied I4.0 technologies.
Attention is given to the need to identify, acquire, adopt, and absorb relevant I4.0 technologies for the purpose of generating and capturing customer value, across the entirety of the business. 
Consideration is given to the challenges associated with humanistic elements such as upskilling, motivating, and encouraging staff, who may feel threatened by a digital transition together with the value of embracing collaborative partnerships. 
The theme of collaboration will be amplified throughout the essay with frequent references supporting the assertion that it is fundamentally important for successful adoption of I4.0 projects.
The topic of this essay covers a broad range of important matters associated with the digital transformation of SMEs in Wales. The essay begins with some ‘Humanistic Elements,’ including collaboration, which are fundamentally important to understanding the context in which successful digital transformation can be realised.
[bookmark: _Int_7NbT7Qxw][bookmark: _Int_NuahAWu7][bookmark: _Int_Jl7DhAs5]A key foundational concept is taken from an article entitled ‘Developing Your Digital Mindset’ written by (Neeley, Leonardi 2021) which was published in the May-June 2022 issue of Harvard Business Review.
The essay necessarily refers to sustainability explaining how digitalisation can assist SMEs in their advance towards ‘net-zero’ and how managers need to become more pastoral in their approach to staff development. 
References to Steve Brown’s thought-provoking book ‘The Innovation Ultimatum’ are made as the essay attempts to weave a tapestry containing many threads that will be essential for SMEs seeking to embark upon a digital transformation journey.
The essay now begins with an emphasis on importance of adopting a collaborative mindset and developing culture of inclusion and openness internally (with staff at all levels) and externally with supply chain partners and customers.
























Collaboration
In his closing remarks in the introduction to the ‘Building Business Resilience’ session (of Siemens #Transform 2022 event) Carl Ennis, CEO, Siemens UK&I said “If there is anything we have learned, or anything I have learned over the last couple of years, it is understanding what we can do well in Siemens, and what others can do better – and that collaboration has become part of the way we work, and it is fundamentally important to our success, and I think that business resilience and having strong a business will be dependent upon that collaboration.” (, Transform 2022 'Building Business Resilience')
These remarks are notable for SMEs who cannot match the resources, competencies, and expertise which Siemens possesses. The only reasonable conclusion must be that if collaboration is key for Siemens, then it must surely be more so for SMEs who are seeking to digitally transform their businesses by introducing Industry 4.0 (I4.0) technologies.

[bookmark: _Hlk113691201]Welsh Economy Factors
It is noteworthy, at the same conference, that Pete Robertson, CEO, FDF Cymru made the comment that Welsh Government has “a more impactful ability to help address the challenges that the Food and Drinks sector faces” and he explained that this was the fundamental reason FDF invested in a full-time presence in Wales. Here then is a benefit related to devolved Government in Wales, which is perceived to be more capable of making timely decisions and interventions to support Welsh SMEs. This suggests that Wales has an advantage of being more agile in terms of making and executing decisions which will be conducive to I4.0 technology.

We are living in unprecedented times and uncharted territory and never have SMEs had to deal with so many uncertainties on the one hand and possibilities on the other. The war in Ukraine, Covid-19, accelerating inflation, increased customer expectations, coupled with a Global Climate Crisis have all conspired to present a ‘perfect storm’ and existential threat to the SME business community.

Technology and Competency (you cannot have one without the other)
In a journal titled ‘Industry 4.0 technologies usage: motives and enablers’ (Tomaž Čater, Barbara Čater et al. 2021) state that their research has practical implications for policymakers in respect of the need for promoting the importance of digitalisation and development of the workforce on a national level to ensure competencies enable potential Industry 4.0 technology adoption. The authors assert that this requires initiating changes to education and training, including lifelong learning, and workplace-based skills development. 
(Tomaž Čater, Barbara Čater et al. 2021) place further emphasis on these points by stating:” This is especially critical in small emerging economies where being part of international value chains is not only important for internationally oriented companies but also for the survival of domestic supply chains along with whole clusters of small local companies”.
The key point for SMEs to grasp is that developing or acquiring competencies through recruitment or collaboration will be an essential precursor to benefiting from I4.0.

In Wales, MADE Cymru is a University of Wales Trinity Saint David initiative taken with the aim of supporting and upskilling the Welsh Manufacturing Sector. The European Social Fund (via Welsh Government) provides fully funded courses for staff from Welsh SMEs thereby removing a significant cost barrier and encouraging smaller organisations to sponsor their employees for valuable training in I4.0, Innovation Management, and Advanced Design Engineering.
The way we consider the potential impacts resulting from SME adoption of I4.0 technology will be assisted by reviewing the question from various perspectives as follows:
· SME perspective
· Employee perspective
· Supply chain partner and customers perspective
· National perspective (Welsh Government’s view)
· Sustainability perspective
· Investor perspective
It will become evident that many of the points covered throughout this essay are interconnected and ‘interconnectedness’ will become a fundamentally important theme for supply chain ecosystems as SMEs move towards deeper and wider adoption of I4.0.
The need for Governments, both national and regional, and Policymakers, to consider the need to support SMEs in identification, adoption, and intergration of I4.0 technologies is amplified in (Larrea, Estensoro 2021). 

















[bookmark: _Hlk113691320]SME Perspective
[bookmark: _Int_IGHMOLx2]In the preface to (Modrak, Zsifkovits et al. 2021), a book written to provide guidance for SMEs in implementing I4.0, the authors recognise the challenges that exist surrounding resources needed for identifying, assessing, and implementing appropriate I4.0 technologies.
(Masood, Sonntag 2020) included a structured literature review in their paper titled ’Industry 4.0: Adoption challenges and benefits for SMEs’ in which they summarised the challenges surrounding I4.0 adoption in SMEs identifying three key resource limitations relating to finance, knowledge, and technology awareness. These limitations highlight the need for Governments in small countries to develop targeted support to help their SME business communities to prepare for the impact of I4.0. This support will include addressing each of the three limitations which SMEs typically face.
SMEs in Wales will need collaborative support from their ecosystem partners, National Government, Education Sector and Technology Providers. This presupposes that the culture within a SME business is conducive to participating in collaborative partnerships which might extend to mentoring and sharing knowledge with supply chain partners.
‘Developing Your Digital Mindset’ – An essential ingredient for preparing to adopt I4.0 technology
[bookmark: _Int_AbWvgLid]In a fascinating article published in the Harvard Business Review May-June 2022 edition, the authors, (Neeley, Leonardi 2021), describe what they mean by ‘developing a digital mindset’. A digital mindset is defined as “a set of attitudes and behaviours that enable people and organizations to see how data, algorithms, and AI (Artificial Intelligence) open up new possibilities and to chart a path for success in a business landscape increasingly dominated by data-intensive and intelligent technologies.” 
The article is derived from a book with the same title and authorship which expands upon the key ingredients for companies, leaders, and staff at all levels, technical and non-technical, to develop a ‘digital mindset.’  
To prepare staff for change there is a need for transformational leadership to take responsibility in both motivating and enabling individuals to see the potential value which Industry 4.0 technologies can bring in the performance of their work. This requires explanation, encouragement and creating a culture of lifelong learning which can be enhanced by peer-to-peer mentoring and sharing knowledge and experience. 
Two key factors are identified for assessing the willingness and readiness of people to accept, embrace and adopt digital transformation. The first is the level of conviction which people within the organisation hold regarding the relevance and value that will result from the proposed transformation process, both to them as individuals and the organisation in which they work. The second factor is the confidence levels that these same people have in their ability to learn and appropriate the new knowledge and skills needed for a successful project outcome. 
The role of responsible transformational leadership will therefore be to shift people from a position of uncertainty about the value of a digital transformation process and doubt in their own ability to learn and adapt, to one of motivation and confidence. This requires understanding, patience, and commitment from leaders to create a culture shift which results in a safer place for people to transition confidently into learning and applying new skills.


Employee Perspective
[bookmark: _Int_qn6ENQXR]Revisiting (Neeley, Leonardi 2021) and focusing on staff, the authors devote a segment of their article to ’building a Continuous-Learning culture’ as a key ingredient for successfully motivating staff to participate in a business transition project. Transitioning from a supplier of health products to becoming a digital solutions company was assisted by Philips partnering with Cornerstone, a cloud-based learning and HR software provider. 
An AI-powered infrastructure was developed which could adapt to the learning speed and requirements of each user. It also allowed employees to share lessons and thereby facilitate peer to peer mentoring and training. The programme was driven by a fully engaged leadership team who understood the importance of training, motivating, and encouraging staff members at every level.
The fundamental challenge here is for staff to be reassured that the adoption of I4.0 technologies will not become an imminent threat to their roles but instead will become the means for improving their effectiveness and job satisfaction.
Developing a digital mindset depends on training of staff at all levels and providing them with opportunities to understand use cases for the new ‘pallet’ of digital technologies. Becoming digitally aware will mean developing a mindset that sees potential I4.0 applications where existing systems are cumbersome, repetitive, and prone to inefficiencies.
In an article posted on the Oxford Economics website (Jain 2021), the need is highlighted for employees to re-skill in readiness for working with new I4.0 technologies. This has implications for Welsh Government which are acknowledged in Welsh Government’s publication titled ’Digital 2030 A strategic framework for post-16 digital learning in Wales 2019’ available at (, Digital 2030: strategic framework)















[bookmark: _Hlk113691827]Supply Chain Partner and Customer (an Ecosystem) Perspective
To get a clear picture of the potential afforded by collaborative efforts within a supply chain, an example of the challenges faced by the Food and Beverage Manufacturers will provide a helpful reference point, providing practical examples of what the dividend yield from collaboration might be.
[bookmark: _Hlk113695117]In a white paper published by SIEMENS, included in Appendix 4 of this essay, titled ‘Collaborating to create the future factory for food and beverage manufacturers,’ emphasis is placed on the need for co-operation between equipment suppliers and food manufacturers. 
The paper identifies the pressures which have impacted the Food and Beverage Manufacturers over the last few years citing Covid-19, Climate Change, ‘Brexit’ and the war in Ukraine, with resulting costs for energy, as major pressure points for the sector. This leads to the question about how industry can respond to these challenges in a way that enables SMEs to build resilience, develop agility and highlight the need for a culture change that fosters collaboration between three key ecosystem partners.
Food and Beverage Manufacturers, Equipment Suppliers and Technology Partners will all need to work together and focus on their respective strengths, to have a chance of overcoming the challenges ahead. The conviction needed to shift from a silo mindset to one that is inclusive, participative, and collaborative must be nurtured and pursued by leaders with a determination to drive positive change in an increasingly data driven and dependent business environment.
Working together with partners, sharing information and best practises, will optimise the potential benefits of digitalisation. Generating large volumes of data will never be enough without the complementary ability to analyse and derive meaningful information from this data.
Equipment suppliers who produce the plant and machinery used by Food and Beverage manufacturers have a key role in providing better HMI (human machine interface) solutions and remote monitoring of production equipment. Preventive maintenance can be facilitated by sensor generated data being communicated in a timely and direct manner to engineering teams who can then respond accordingly.
In an interview with Keith Thornhill, Head of Food and Beverage at Siemens, a series of questions were asked about the biggest technological advances taking place in the Food and Beverage sector (, Optimize production planning to ensure smooth operation).
Key areas of advance and application of I4.0 technologies were identified as ‘logistics-based technology and connectivity systems.’ In answer to the interviewer’s question: ‘Is there any specific technology at the minute which can “connect the dots” for F&Bs?’ the answer was: ‘Yes. The technology at the minute is centred around creating a “digital thread” from the very beginning until the very end of production.’
[bookmark: _Int_UEtFuhyz]The answer was then expanded to highlight the use of a digital twin for the manufacturing process and tracing the digital footprint throughout the process to ensure that everything was working as it should and that the virtual twin performed as expected. Further evidence of the democratisation of I4.0 technology was alluded to as questions progressed to handling and deriving value from the vast amounts of data made available by the digital twinning technology. Reference was made to ‘MindSphere’ (Cohen 2022) with a sub-heading ’AI for Everyone is an IoT game changer.’


[bookmark: _Hlk113692113]A National Perspective (Welsh Government)
In a nation where a substantial proportion of its businesses fall within the SME category, the Government has a big responsibility to consider the impact of I4.0 on this sector.
The significance and urgency of the need to prepare for the digital revolution which is inevitably taking place was emphasised in a Welsh Government publication titled ‘Wales 4.0 Delivering Economic Transformation for a Better Future of Work’ and subtitled ‘Review of Digital Innovation for the Economy and the Future of Work in Wales September 2019’. (Welsh Government 2019)
A noteworthy extract from page 72 of this report states the following: “Wales is at a tipping point as the fourth industrial revolution offers a limited window of opportunity for the nation to reposition itself in the UK and wider world. To do nothing is to forfeit the chance to create a different outlook for Wales and a better future of work.” (Welsh Government 2019)
The key questions for Welsh Government therefore include:
· How to best support Welsh businesses of all sizes?
· How, where and when to invest to achieve maximum impact?
· How to monitor progress against other international developments and advances?
· How, when and with whom to forge strategic alliances/partnerships?
· Who are the global experts currently leading their fields?
SAP have developed digital technology hubs (, Explore the Future of Manufacturing Productivity at Innovation Hubs for Industry 4.Now) which have become experiential learning centres of excellence and are moving their clients along a systematic, structured, and practical pathway toward the identification and adoption of relevant I4.0 technologies. 
A question that Welsh Government may consider would be whether an experiential learning centre could be established in Wales by partnering with a global service provider such as SIEMENS or SAP. The rationale here is that both SIEMENS and SAP are technology leaders who are in the process of democratising I4.0 and invest billions of pounds into research and development each year. In partnership with EY, SAP have published a white paper titled ‘An Industry 4.0 Framework to create Smart and Sustainable Factories’ with a subtitle ‘A data-driven methodology for a step-by-step enterprise-wide digital transformation.’
There can be little doubt that experiential learning centres have the capability of demonstrating powerful and compelling use cases which enable SMEs to envision the value that could be captured by selected adoption of the I4.0 technologies being demonstrated.
Learning from I4.0 experts with many years of practical experience offers enormous potential for Wales but it will take a collaborative approach from all stakeholders across the economy including Universities, Local Government, Welsh Government, SMEs, and larger companies with a strategic long-term presence in Wales to embrace the opportunity.
In the next section we will consider how and to what extent I4 technologies are consistent with the UN’s Social Development Goals (SDGs). SMEs are an essential contributor to achieving targets for reducing emissions of greenhouse gases and understanding how I4.0 might assist in this quest will be important for policymakers to consider.


[bookmark: _Hlk113692223]Sustainability Perspective 
(Mabkhot, Ferreira et al. 2021) provides a first attempt to map the influence of I4.0 technologies on the United Nations’s Sustainable Development Goals (SDGs).
[bookmark: _Int_bWBxayAm]In the infographic provided in their journal (Mabkhot, Ferreira et al. 2021) identify the well documented I4.0 technology ’enablers’ and further break them down into 44 sub-categories for the purpose of evaluating their respective impact across the UN’s 17 Sustainable Development Goals (SDGs).

[image: ]
Source: https://digitalcommons.imsa.edu/unsdg_infographics/

The evaluation process describes how a team of academic experts used weighted values for the positive and negative impact that each of the 44 sub-categories had across the 17 SDGs and these were presented in the following map which revealed their cumulative impact.











[image: ]
 (Mabkhot, Ferreira et al. 2021)

The map reveals that the largest cumulative impact upon the SDGs (Sustainable Development Goals) categories was on SDG9 (Industry, Innovation & Infrastructure).
The lowest observed cumulative impact upon the SDGs was on SDG5 which relates to Gender Equality and this paper should assist policymakers to consider how to improve the overall impact of I4.0 by introducing appropriate measures and incentives.
(Ahmed, Nazzal et al. 2021) considers how I4.0 technologies can become enablers for developing the circular economy (CE) which they describe as being very closely aligned with the UN’s Sustainable Development Goals. 
‘The shared goals of the confluence and integration of CE and I4.0 can be illustrated using the House of Sustainability’ which (Ahmed, Nazzal et al. 2021) include in their paper as an infographic (shown on page 10). The commentary adds” In general, Industry 4.0 (I4.0) tools, such as CPSs, the internet of things (IoT), augmented reality, big data, simulation, autonomous robots, cloud computing, additive manufacturing, cyber-security, and artificial intelligence can be key enablers for CE.”








[image: ]
 (Ahmed, Nazzal et al. 2021)
The key point being made is that adoption of Industry 4.0 can become a catalyst in impacting positively across the range of SDGs as defined by the UN. 
(Beltrami, Orzes et al. 2021) provide a systematic literature review of 117 peer-reviewed journals on the interrelationship between I4.0 and sustainability highlighting areas for further research. The key takeaway from this journal is that I4.0 technology adoption can be a positive factor in achieving SDGs, but this should not be taken for granted. The sensitive and considered introduction of I4.0 technologies will always be vital and understanding where negative impacts are possible can assist business leaders to formulate plans that circumnavigate such scenarios.






Investor Perspective
In an article published in May/Jun edition of Mergers & Acquisitions, Private Equity (PE) firms in the US have seen an opportunity to invest in I4.0 system integrators who can effectively provide a playbook for small and medium sized enterprises to identify, adopt and successfully apply I4.0 technologies (Button 2022). These PE firms can see the gap between what exists today and what should be happening. This gap needs to be filled and system integrators should be in huge demand by the SME sector.
Practical use cases that business leaders can understand and evaluate will be a key ingredient to generating demand for I4.0 technology so that they can inspire and motivate staff at all levels to embrace digital transformation.
There is clearly a need for I4.0 delivery partners to provide a menu of solutions for SMEs seeking to digitalise their business. However, the landscape is changing rapidly, and global technology companies such as SIEMENS and SAP are delivering SaaS (Software as a Service) solutions that offer clients a structured and methodical approach to assessing digital maturity levels and readiness for adopting I4.0 across their respective enterprises. One example of this provision comes from a partnership between EY and SAP via the ‘Smarter Chains’ platform and framework (, Factory of the Future 10 Industry 4.0 Dimensions2021).
In his book titled ‘The Innovation Ultimatum’ the futurist, Steve Brown, highlights in Chapter 7, the need for businesses to align automation strategies with their corporate purpose (Brown 2020). In this Chapter the Author makes the following insightful statement ’The best digital transformation strategies will be driven to a deep understanding of a company's humanistic purpose. The question for every business will be how to use automation to boost the customer-facing humanity of the organization’ (Brown 2020).














SME Technology Requirements
Several key considerations which precede gaining an understanding of what technology may be required by an SME would include:
· Considering use cases that closely match one or more of the processes that have the potential to be transformed 
· Evaluating the benefits of introducing a basket of I4.0 technologies into this process such as AI, Robotics, Sensors, Machine Learning, Simulation, Augmented Reality/Virtual Reality, Autonomous Robotic Vehicles, Cyber Physical Systems, Digital Twins, and others
· Assessing the readiness of staff to adopt and apply the new digital systems and their ability to work with and interpret the data that will be generated
The key foundation for autonomous robotic vehicles is a robust and reliable high speed local cellular network with low latency, enabling these vehicles to navigate safely across a factory, avoiding people and other obstacles they may encounter. 
High speed local cellular networks have the added advantage of higher levels of security and offer huge capacity for handling vast amounts of data. (, The Dawn of Industry 4.0) 
In an article titled ‘The Dawn of Industry 4.0,’ in which Ken Budka, makes the bold statement regarding sustainability: “There is no green without digital, and there is no net zero without Industry 4.0” (, The Dawn of Industry 4.0). The article also reports ’Recent field testing undertaken by Nokia and Telefonica found that 5G networks are up to 90% more energy efficient per traffic unit than legacy 4G wireless networks.’
Appendix 2 to this essay contains a White Paper written by Ericsson, Hexagon, and Arthur D. Little titled ‘Connected Manufacturing A guide to Industry 4.0 transformation with private cellular technology’ which provides examples of 5 use cases for different technologies and their respective benefits.
The foundational requirement for a high-speed local private cellular network, with associated enhanced cyber security, is emphasised in terms of how this facilitates 5 key technologies including, Autonomous Mobile Robots (AMRs), Collaborative Robots (COBOTS), Augmented Reality (AR), Asset Condition Monitoring, and Digital Twins. 
SMEs will note some of the impressive impacts resulting from the adoption of these technologies such as, in the case of collaborative robots, 68% better usage of labour, and in case of Asset Condition Monitoring, a 51% reduction in downtime.
Equipment as a Service 
There is a discernible move by equipment suppliers to offering machinery and technology as a service. One example is presented in an article in Control Design in August 2022 (Townshend ) which illustrates how ’equipment as a service’ is becoming an option for manufacturers. Clearly this will spawn the creation of more production line or process related data because service providers will need to remotely monitor and maintain the equipment for which they retain responsibility.



Holistic I4.0 Solutions as a Service?
The digital landscape is changing and democratisation of I4.0 is happening. There will be key questions for policymakers to consider as a few global organisations strive to become market leaders. Digital Twins as a service, AI as a service, leading to (almost) everything as a service is a notable trend as we trawl through an increasing number of White Papers from the main protagonists.
(Cohen 2022) and (Boland 2022) provide insight into the AI offering by SIEMENS. (, Factory of the Future 10 Industry 4.0 Dimensions2021) provides an overview of the offering from SAP to ’Experience the Transformative Power of Industry 4.0’.

























Conclusion
In an intended break from convention, this section will jump from the third person to the first person as ‘they’ or ‘she’ become ‘we’ or ‘I’ as we consider what I.40 adoption really means to us or me. 
We have covered many points in this short essay and in doing so have sought to consider the impact of adoption of I4.0 technology from several perspectives. Important themes include, collaboration, agility, resilience, lifelong learning, ‘a digital mindset,’ experiential learning and shifting culture to embrace sharing information with a wider ecosystem of businesses including both suppliers, customers, and technology providers.
We have touched upon the development of I4.0 SaaS (Software as a Service) and how AWS, SAP & EY, SIEMENS, and other global organisations are beginning to initiate the democratisation of I4.0. However, to achieve this will require SMEs to have easy access to experiential learning centres where CPS systems can be experienced and where their tangible benefits can be perceived by staff at all levels within a business. 
The pace of change is breath-taking and, in the absence of a clear roadmap or playbook, can lead to a sense of panic for SMEs who simply do not know how, where or when to start their digital transformation journey.
We, as a cohort of students, are benefiting from the support of the ‘Made Cymru’ initiative, which brings with it a sense of societal responsibility and we are all stewards of new knowledge which must be applied for the benefit of our small Nation. The urgency highlighted in (Welsh Government 2019) has increased and research into ’what has happened’ is simply insufficient in the context of ’what is happening’ and ’what is about to happen’.
In bringing together a cohort of students who are actively engaged in SME businesses and inviting them to focus their thoughts on innovation and Industry 4.0, the results of searching for academic journals, a series of I.40 related white papers, recordings of conferences and internet searches, have led to a deep conviction that we have to accelerate the democratisation of I4.0 in Wales.
Indeed, it was a fellow student who recommended the book (Brown 2020) authored by Steve Brown and which has huge relevance for businesses here in Wales. In the final few paragraphs of the book, the author gives following” Final Thoughts and Encouragement for Tomorrow's Leaders: As you lead business transformation, automate with intention, augment talent to elevate work, and deploy technology in service of improving the human condition, strive to create more meaning in people's lives and boost human-to-human connection. If you do, customers and the market will reward you, no matter what line of business you are in” (Brown 2020).
A summary of The Innovation Ultimatum is given in an extended interview with Steve Brown (on YouTube, which is included in Appendix 1 for ease of reference) 
 





Appendix 1
The Innovation Ultimatum - Steve Brown
[image: ]
Appendix 2 
Taken from Ericsson’s White Paper (in partnership with Hexagon and Arthur D. Little) titled ‘Connected Manufacturing’


This White Paper is available, by request, at:
 https://www.ericsson.com/en/enterprise/forms/connected-manufacturing

Appendix 3
Taken from EY and SAP’s White Paper titled ‘An Industry 4.0 Framework to create Smart and Sustainable Factories’ 


This White Paper is available, by request, at:
https://www.smarterchains.com/industry40-framework-white-paper#


Appendix 4
Taken from SIEMENS’ White Paper titled ‘Collaborating to create the future factory for food and beverage manufacturers’
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This is a joint report by Ericsson,  
Hexagon and Arthur D. Little. 


It examines and quantifies the potential 
value of private cellular networks for the 
manufacturing industry. 


In this report
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Smart 
manufacturing 
is producing  
the goods
There is a seismic shift happening now  
in the manufacturing industry as it advances 
towards Industry 4.0.


And private cellular network solutions like Private 
Networks and Industry Connect, provided by 
Ericsson, are supplying the connectivity needed 
to shape manufacturing into a more agile, secure, 
reliable, and intelligent process.


Against this is a backdrop of multiple challenges 
facing the manufacturing industry.


In this report, we’ll detail the challenges that 
manufacturing is up against, and explain how 
smart manufacturing enabled by high performance 
private cellular networks can help solve them.
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Manufacturing  
a more  
connected 
industry


The manufacturing sector


Manufacturing is a wide and varied industry  
that accounts for everything from microbreweries 
to aerospace facilities and vehicle assembly lines. 
According to the World Bank, it accounts for 
roughly 16% of the world’s gross domestic  
product (GDP), so it’s one of the foundations 
of our global economy. 


Yet the industry is experiencing some serious 
challenges; customers increasingly expect faster 
delivery and more customized products, which 
requires factories to support flexible production. 
That’s a tall order for many facilities that are 
operating with inflexible legacy equipment  
that cannot be easily moved and adapted 
to changing demands. 


Even more troubling is that despite the general 
increase in automation, there has been a declining 
economic productivity trend in factories. 


To achieve the next level of productivity, 
manufacturers are connecting equipment beyond 
the traditional means via the Internet, which brings 
with it several significant benefits, but also opens 
up factories to cyberattacks. Defending against 
these attacks has become a high priority for CTOs 
and technology officers alike.


“Many facilities are operating 
with inflexible legacy 
equipment that cannot be 
easily moved and adapted  
to changing demands”.
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An industry 
in flux


Manufacturing is a major component 
of the global economy, accounting 
for 16% of the world’s GDP. And 
from this amount, The World Bank 
has calculated the value of each 
sector’s contribution.


The four largest segments are 
summarized below, as a percentage 
of manufacturing’s contribution to GDP.


Machinery and transport 
equipment (31%)


Chemicals (14%)


Food, beverages, and tobacco (5%)


Textiles and clothing (5%)


Other (45%)
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What 
manufacturing  
is up against
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7 challenges manufacturing 
needs to overcome


Falling productivity
Not only is manufacturing struggling to 
improve productivity, but there are also 
signs that productivity growth is starting 
to drop. 


In the last century, the manufacturing 
industry has implemented many 
concepts to optimize production such 
as Six Sigma and Lean Production, but 
those methodologies appear to have 
achieved all the productivity gains they 
can deliver. 


According to VoxEU, the total labor 
productivity growth has been below 1 
percent both in Europe and the US since 
2005. It’s a worrying sign for the entire 
manufacturing sector, and underscores 
why a new approach is vital.


This huge industry is currently facing some major 
obstacles that manufacturers must overcome if they  
wish to survive and remain competitive.


Supply chain disruption
As well as the internal challenges to 
the sector, there have been a host of 
external difficulties. The COVID-19 
pandemic has resulted in closed  
borders and lockdowns, and has 
disrupted supply chains and local 
manufacturing operations. 


Additionally, trade tensions and tariffs 
are forcing a move towards more local 
production and shorter supply chains. 
According to a 2019 survey from the  
US-China Business Council, more than 
80% of U.S. companies experienced 
some negative impacts from trade 
tensions in the last year.


Landing the right talent
Ensuring their workforce have the 
key skills is another challenge for 
manufacturers. Modern production 
facilities, and especially smart factories, 
require new abilities compared to 
traditional factories. 


This demand for skills is greatest 
in Information Technology (IT) , 
Operational Technology (OT) and  
data science. 


According to a study by The 
Manufacturing Institute and Deloitte, 
60% of unfilled manufacturing positions 
are due to a lack of applicants with 
sufficient knowledge of science, tech, 
engineering and mathematics.


60% of unfilled manufacturing 
positions are due to a lack of 
applicants with sufficient 
knowledge of science, tech, 
engineering, and mathematics.
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Out with the old
Modern manufacturing skills are 
particularly important as manufacturers 
upgrade their brownfield facilities, which 
account for most factories today. 


These facilities are burdened with old 
machinery and assets which can take  
up to two decades to fully depreciate,  
so companies are often hesitant to 
replace them. 


As a result, the prevalence of so  
much outdated machinery can present 
enormous integration challenges when 
implementing new solutions and, 
because they’re so hard to integrate,  
can create data silos that are difficult  
to consolidate.


The need to protect
Facilities that are updating their 
infrastructure and have embarked  
on a journey to build smart factories  
are facing an additional challenge:  
data security. 


The data that factories generate  
is extremely valuable, and it can be  
at serious risk, introducing the need  
for the security of a private or  
‘on-prem’ network. 


According to a 2019 survey from 
Capgemini, more than one in 
five manufacturers experienced 
a cyberattack to their smart 
manufacturing initiatives  
in that year.


Customers want 
customization
One of the biggest challenges is that 
customer expectations are changing,  
and this is particularly prevalent in the 
discrete manufacturing space. 


According to a 2018 study from 
Protolabs, 86% of customers say 
customization has some appeal,  
and 62% say they’d spend more  
money to customize their products.


This demand for rapid customization 
means that factories must be 
extremely flexible so that production 
can be adapted quickly to meet the 
requirements of these custom orders. 


62% of 
customers say 
they’d spend 
more money  
to customize  
their products.


Fixing the fixed assets
Most factories have deployed wired 
connectivity to automate and digitally 
transform their facilities. But this fixed 
asset makes it extremely difficult to 
reconfigure the facility, whether to create 
custom products or simply shift to a new 
product. This ability to adapt quickly 
and be flexible is vital if factories are to 
successfully compete in ever-demanding 
modern markets.
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Smart manufacturing requires flexible 
automation. And that automation 
requires robust wireless connectivity,  
the catalyst for industry transformation.


The five selected use cases we explore 
employ wireless connectivity to create 
the kind of automation manufacturers 
will need to thrive in the future.


These connected factories will then 
be primed to boost efficiency, safety, 
reliability and ultimately profitability.


Connectivity  
on an  
industrial scale


Creating Industry 4.0
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What private cellular 
networks can deliver
There is a solution to the many problems 
within the industry. 


Manufacturers are increasingly seeing 
the value of a private network to make 
their business more agile. 


This is achieved by introducing high-
speed connectivity, low latency and 
strong performance in high device 
density environments. 


This combination of high data  
volume and low latency can create  
the business edge needed to leave  
the competition behind. 


Private networks today operate mostly 
on 4G LTE. The private networks based 
on newer 5G technology are expected 
to become widely available by 2021 and 
will play a critical role in bringing about 
smart manufacturing. 


An on-premises network deployed for an  
organization’s exclusive use.


• �	� In manufacturing, this typically includes factory  
shop 	floors, warehouses, and loading docks


• �	 Most cellular private networks today are 4G 
	 LTE networks with 5G-ready capabilities


What is a private network?


Private networks
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The vast majority of manufacturing 
executives (86%) believe smart 
manufacturing initiatives will drive 
competitiveness over the next five  
years, according to a 2019 survey  
from Deloitte. 


And there’s plenty of opportunity to 
automate, as most manufacturing  
tasks are still manually performed,  
as illustrated in the chart.


●	 Decision making (19%)


●	 Administering (31%)


●	 Manual work (33%


●	�� Identifying and evaluating 
information (32%)


●	�� Complex and technical  
activities (37%)


●	 Information processing (47%)


Primed for 
automation


86% of manufacturing 
executives believe smart 
manufacturing will drive 
competitiveness over the 
next five years.
(Deloitte 2019)


Human 


Automation potential 2028


Machine


Source: Ericsson, MAPI/Deloitte, Arthur D. Little analysis. 1) Respondents in 2019 Deloitte and MAPI Smart Factory Study, Deloitte & MAPI (2019); 
2) Arthur D. Little analysis based on RPA: Robotic Process Automation, Arthur D . Little (2019), with contribution from industry experts. 


Decision making


Administering


Physical/manual work activities


Identifying & evaluating information


Complex & technical activities


Information processing


19%


31%


33%


32%


37%


47%


Share of human vs. machine working hours
Manufacturing industry, 2018²
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The sectors  
roaring ahead
Some manufacturing segments are more 
advanced in their journey to transform 
their facilities into smart factories than 
others. Specifically, machinery and 
transport is the furthest ahead, 
followed closely by the chemical sector. 


There is a great deal of potential 
to automate the majority of tasks 
in administration, manual work, 
information identification and 
evaluation, and information processing 
by 2029, according to Arthur D. Little.


The smart manufacturing concept 
encompasses a wide range of technologies 
with numerous applications within 
manufacturing, from product concept and 
design through to production, optimization, 
and quality assurance. 


Total automation,  
total transformation
To enact smart manufacturing,  
every stage of the process must be 
connected and digitally accessible. 
Autonomous robotics can provide  
real-time, closed loop, machine-to-
machine (M2M) communications, 
as well as untethered robots that 
can collaborate to complete tasks. 


Enhanced video services enable three-
dimensional, video-driven interactions 
between robots and humans. Even more 
advanced applications can optimize 
these interactions via a digital twin 
of the facility.


Augmented reality  
is the new reality
Augmented reality can hugely enhance 
training and worker support on the 
job by allowing tasks to be virtually 
generated, providing experience that  
can be implemented in real life.


With its ability to reduce training time  
for even complex tasks, minimize 
operator error, and allow remote 
assistance, augmented reality is seeing  
a growth in interest from manufacturers.
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Innovation needs 
dedication
All of these use cases require  
dedicated wireless connectivity, as 
cabling makes rapid reconfiguration 
of the facility difficult and mobility 
essentially impossible. 


A private wireless network can provide 
high-speed connectivity to autonomous 
robots and other assets as they move, or 
are moved, throughout the production 
floor. It can also provide location data 
(asset tracking) and is particularly useful 
for connective equipment that is difficult 
to reach and hard to wire up.


A spectrum of choice
First, manufacturers must choose  
what type of wireless connectivity  
best suits their needs, beginning with  
the choice between licensed and 
unlicensed spectrum. 


Licensed spectrum is regulated by 
governments so that service providers 
and other organizations can use 
dedicated spectrum without worrying 
about others using up bandwidth. 


Unlicensed spectrum, on the other 
hand, is available for anyone to use, 
but typically does not have a very long 
range. Generally speaking, licensed 
spectrum will better address the 
requirements of smart manufacturing 
enabled through a private network. 
The amount of unlicensed spectrum is 
small, so unless one is using short range 
wireless technologies like Bluetooth or 
WiFi, performance may be a problem. 
And short-range technologies will be 
unlikely to provide the scale of coverage 
a sizeable factory requires.


Licensed spectrum provides better 
reliability, improved performance and 
much broader coverage than unlicensed. 
In particular, a 5G-ready private cellular 
network is an ideal choice for smart 
manufacturing connectivity, thanks to its 
low latency, strong security, high speed, 
and enormous throughput.


The hurdles to smart 
manufacturing
Many manufacturers, however, will 
face several hurdles getting started on 
their Industry 4.0 digitalization journey. 
For example, if production is already 
functioning, why change it? The business 
case will need to be compelling to 
convince senior managers that it’s worth 
the investment and potential disruption. 


Given the industry’s concerns around 
productivity and customization,  
private cellular networks’ ability to 
provide the efficiency and flexibility 
required to accomplish these goals  
makes a strong case.


Plus, there are many possible use 
cases to implement. Management must 
identify the first use case to deploy, 
and it needs to justify the investment 
in private cellular technology. Finally, 
organizations must decide what 
the process of smart manufacturing 
deployment will look like and how 
integration among the various use 
cases deployed will take place.
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Five smart 
manufacturing 
use cases


Our top use cases  
using private cellular 
networks to enable  
smart manufacturing.


Use cases
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This report will examine use cases  
of five technologies that will enable 
manufacturers to conduct their 
operations more efficiently. The use 
cases are:


● �Autonomous mobile robots  
(AMR) for real-time production  
chain automation


● �Collaborative robots for more 
efficient operations


● �Augmented Reality (AR) for  
efficient quality inspections


● �Asset condition monitoring  
for increased uptime


● �Digital twins for optimized 
operations


The baseline factory


When analyzing these use cases, we 
have applied them all to what we call 
the baseline factory: a mid-sized, tier 1 
factory in Western Europe. The factory 
is an automotive supplier, mainly 
conducting stamping and assembly 
operations. It has $100 million USD in 
revenue, around 500 employees, and  
a gross profit of 10%. 


About the five 
we’ve chosen
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Methodology
Since 2017 Ericsson, in collaboration 
with Arthur D. Little, has released a 
series of studies examining the value 
that cellular connectivity and 5G  
create for industries. 


We’ve also provided concrete 
guidance on how that value can be 
realized by ecosystem players. This 
year we extended the collaboration 
to include Hexagon, a provider of 
sensor, software and autonomous 
solutions for applications including 
discrete manufacturing. The aim was 
to further crystalize the insights 
in smart manufacturing.


Our joint 2020 study takes a discrete 
manufacturer’s view and is built on a 
bottom-up, deep dive analysis of five  
high value use cases that address the  
most imminent pain points in the 
manufacturing industry.


To gauge the net economic, social and 
environmental value, firstly, we defined 
a standard factory based on concrete 
and validated KPIs from actual factories. 
Then we analyzed from the bottom 
up, the incremental value created by 
each cellular connectivity enabled use 
case, from deployment until operational 
steady state.* The incremental value 
from each use case is aggregated to 
a total benefit for a standard factory.


The overall analysis and output values 
are thoroughly validated with Hexagon 
and other experts.


* �Steady state net value is a combination  
of the terms ”steady state” and ”net value”.  
Steady state means the use case is fully 
deployed, so the full benefits are activated,  
and only the operational costs are active  
(no additional CAPEX-investments).  
Net value is the value after subtracting all  
costs from the value of the benefits, i.e. the  
real ”savings”.
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Use cases


Hexagon’s  
helpful insights 
What follows is a result of our 
partnership with Hexagon to gain new 
insights into connected manufacturing.


We’ll be revealing the most relevant  
and mature near term use cases 
of private cellular networks. 


By heeding these insights and deploying 
a private cellular network, enterprises 
can be confident of thriving 
in Industry 4.0.
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When conducting quality inspections 
today, measuring systems are often 
inflexible and stationary. These 
inspections require a lot of time- 
consuming manual work. 


Hexagon conducted a study of their 
customer base and found they face the 
following challenges regarding material 
movement and quality inspections:


● �Measuring system flexibility is the 
most important factor for time 
savings (56% agreed)


● �Portability is a key purchasing 
criteria for laser trackers and other 
inspection systems (49% agreed)


● �Operators need to watch the 
inspection machines one-third 
of the time (45% agreed)


Hexagon already has several portable 
measurement solutions that could be 
placed on an AMR, which typically 
uses Lidar sensors, 3D cameras and 
mapping software to navigate safely 
around objects and people. Portable 
laser trackers provide six degrees of 
freedom for probing, scanning, and 
performing automated inspections  
as well as reflector measurement.


AMR:  
The workhorse 
of smart factories


Autonomous mobile robots 


“Of the five we’ve 
selected, AMRs represent 
the most mature use 
case right now and 
provide the most value 
to manufacturers”.
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Dedicate to automate
Hexagon and Ericsson have researched 
private cellular connectivity use cases 
and examined how 5G cellular 
technology can provide connectivity  
for AMRs to move efficiently around  
the production floor to conduct  
quality inspections. 


To enable free movement of AMRs 
around the production environment to 
conduct inspections or move materials, 
the manufacturer will need to process 
and manage a large amount of data, 
as well as have highly reliable, low-
latency connectivity that is secure and 
able to provide real-time data transfer. 


A private cellular network can provide 
this level of connectivity. With 5G, 
AMRs can move throughout the 
factory without any magnetic strips 
for guidance, and with 5G providing 
positional accuracy, robots can 
maneuver freely even in a facility with 
a high density of connected devices.


Safe and sustainable
AMRs confer many benefits, not the 
least of which is improved worker safety 
since robots can easily manoeuvre 
through environments that may pose 
risks to human workers.


But they can also handle materials much 
more accurately, eliminating up to 30% 
of typical scrap, which is not only good 
for the bottom line, but also a plus for 
the environment.


Automatically  
cost efficient
The financial benefit reaches about  
1.5% of the revenue as yearly steady 
state net value. The return on investment 
in year five is 50% and payback is less 
than four years. 


“�46% of the  
value of AMRs 
comes from  
forklift operators 
being freed up to 
do other tasks in 
the factory”.


The revenue and ROI benefits  
as a percentage of value are: 


�Reduced downtime due  
to route optimization on 
the floor, speeding  
up material movement


49%


�Forklift operators being 
freed up to do other tasks 
in the factory


46%


Reduction in rework 3%


�Cost for quality  
inspections 
decreases as  
quality improves


2%
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The need for more eyes 
on more products 
Hexagon’s research found that 22% 
of its customers said aligning parts 
is the most difficult step of running 
a measuring routine, and 55% said 
a more flexible measurement system 
could reduce the time they have to 
dedicate to inspection tasks. Just less 
than half (47%) said that the operator 
must watch the equipment during an 
inspection about one-third of the time.


Additionally, customers today expect 
zero defects. To accomplish this goal, 
manufacturers must inspect 100% 
of the products they make – sample 
testing will not be sufficient – and that 
will increase the amount of testing they 
are required to do.


Cobots rising, 
quality rising.


Collaborative robots 
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Dedicated cobots need 
dedicated networks
Cobots need to be flexible and easily 
move throughout the facility, so they  
can be rearranged for multiple purposes.  


Even amidst hundreds or thousands 
of other connected devices, a private 
cellular network will still provide a fast, 
stable connection because it has been 
designed to support environments with 
a high device density.


Making cobots  
work for you
Collaborative robots, or cobots, work 
side by side with operators to conduct 
manufacturing tasks such as operational 
work, drilling or assembly, as well 
as automated quality inspections 
of products that are still on the 
production line. In this way, all parts 
can be automatically inspected, not 
just samples. 


With cobots, factories can achieve 
inspection of every part without 
increasing the time it takes to do so, 
which improves overall quality and 
customer satisfaction.


“�As a result, Cobots must 
connect wirelessly to the 
facility network, and a 
5G-ready private cellular 
network can provide 
the reliable, low latency 
connection cobots require”.
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Less risk, less waste
Cobots improve worker safety and the 
ergonomic environment as they can 
perform tasks that pose risks to human 
workers quickly and accurately. 


“�Cobots offer 
significant financial 
and environmental 
benefits, allowing 
you to increase 
production capacity 
while also lowering 
your waste”.


Financially efficient too
The financial benefit of investing in cobots reaches about 1.4% of the revenue 
as yearly steady state net value. The return on investment in year five is 44%. 
Payback is less than four years.


The revenue and ROI benefits come from:


��More efficient use of  
labor resources 


Accounts for 
68% of value 


�Decreased downtime 19% of value 


Decreased cost of  
quality inspections


10% of value


�Fewer quality issues 3% of value
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Boosting the quality  
of quality inspections
Manual inspections require specific 
experience and skills, such as the  
ability to accurately compare products 
to spec. 


Currently, manufacturing is experiencing 
challenges hiring the right skills and 
ensuring these skills can be applied 
at the right place, at the right time.


Hexagon’s research found that one-
quarter of quality technicians are 
expected to retire within the next five 
years, and 73% of organizations say 
it is difficult for their company to hire 
skilled labor. Already, more than a third 
(36%) of manufacturers surveyed said 
that comparing parts to spec, such as 
a CAD model, is difficult for them to do. 
Plus, they’re time consuming – 48% 
of manufacturers said automated part 
identification and measurement would 
simplify the quality workflow.


The cost of poor quality can be 
extremely high, especially if not 
identified during production. Costs 
grow by a factor of ten if quality issues 
in a finished product are first detected by 
the customer and not the manufacturer. 


Reality check 
– improving 
inspections 
with AR


Augmented reality 
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AR for inspections
Smart manufacturing can benefit from 
deploying augmented reality for quality 
inspection and diagnosis, an area facing 
serious challenges. 


AR can make an enormous difference 
in quality inspections, providing human 
inspectors with visualizations that 
significantly decrease the potential for 
human error and reduce the amount of 
time spent in uncomfortable positions, 
moving back and forth between the 
equipment and a manual or screen. 


In a visual overlay, personnel can see 
a geo-referenced 3D CAD model on a 
map, or a mix CAD models, OGC 3D 
tiles, glTF models and point clouds, all 
of which provide the user with precise 
visual analytics. 


AR can also visualize the spectrum 
of 2D and 3D data formats across all 
common desktop and mobile platforms, 
combining multiple data types in the 
same view.


AR for support
AR devices enable instant support 
and measurement and can be used by 
technicians, maintenance workers and 
operators throughout the entire facility. 
Instructions can be rapidly visualized, 
allowing experts to support on-site 
personnel remotely. 


There are additional benefits of AR 
within a manufacturing context. For 
example, because service experts can 
support local inspectors remotely, about 
half of their travel to appear on-site can 
be avoided, reducing the CO2 impact 
by 50%. 


“�With AR, service 
experts can support 
local inspectors 
remotely, reducing 
their travel-related 
CO2 impact by 50%”.
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Dedicate to augment
To enable AR within a manufacturing 
environment, the facility must be able 
to provide reliable, highly secure, high-
throughput, real-time wireless data 
transfer to deal with the rich media and 
complex analysis required, especially as 
the AR glasses move with the employee 
throughout the floor. 


Additionally, wireless connectivity must 
provide extremely accurate positioning 
and the ability to handle a high density 
of connected devices anywhere in the 
factory. Private cellular networks meet 
all of these requirements.


Augment your bottom line
The financial benefit of Augmented 
Reality quality inspections reaches 
about 0.5% of the revenue as yearly 
steady state net value. 


“�The return on 
investment in AR  
in year five is 68% 
while payback is less 
than three years”.


The revenue and ROI benefits as a 
percentage of the total value are:


��More efficient use of  
labor resources 46%


�Decreased cost of  
quality inspections 34%


Decreased downtime 
because diagnostics  
and inspections can  
be conducted faster


10%


�Maintenance labor  
cost savings


8%


Decreased cost of  
expert service trips


2%


25 Use cases Connected Manufacturing  |  November 2020







As detailed above, manufacturers  
are facing challenges in many aspects 
of their industry, and maintenance is 
no exception. Manufacturers also face 
challenges in understanding machine 
utilization and Overall Equipment 
Effectiveness (OEE). 


Asset condition monitoring can 
address these problems by enabling 
predictive maintenance, which uses 
data collected by sensors to determine 
exactly when maintenance needs to  
be performed. 


The status of key assets can be 
analyzed via a centralized dashboard, 
whether the assets are on a single 
site or in multiple factories around 
the world. Operators and managers 
can easily monitor machinery running 
unattended, thanks to real-time 
customizable notifications of the 
performance and status of assets, 
including the ability to coordinate 
measuring machines (CMMs) and laser 
trackers. Aggregated data can be used 
to pre-emptively schedule maintenance 
and identify sources of downtime.


Your best asset 
for maintaining 
machines


Asset condition monitoring


“�Manufacturers  
can reduce the 
number of spare 
parts required 
by 10% with 
asset condition 
monitoring”.
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The upside of no 
downtime
Automated asset condition monitoring 
enables manufacturers to optimize 
maintenance, ensuring that facilities 
do not experience downtime due to 
insufficient maintenance, nor will they 
invest more time and money than is 
required to keep equipment running well. 


Asset condition monitoring keeps 
equipment in good shape while 
preventing over-maintenance and the 
premature replacement of parts. As a 
result, manufacturers can reduce the 
number of spare parts required by 10% 
and employees can cut down on the 
amount of repetitive work they would 
normally have to do. 


This intelligent tracking of machines 
allows manufacturers to practice a  
more sustainable use of machinery by 
keeping machines running for longer. 


The tech powering asset 
condition monitoring
To implement asset condition 
monitoring, a facility needs to be able 
to efficiently process and manage data. 
Ericsson offers the necessary high 
reliability, high-speed, high throughput 
connectivity of a private network, vital 
for generating real-time data.


Maintaining a good ROI 
The financial benefit reaches about  
0.8% of the revenue as yearly steady 
state net value. The return on investment 
in year five is 151% and payback is less 
than three years. 


“�Asset condition 
monitoring creates 
a return on 
investment in year 
five of 151%”.


The revenue and ROI benefits  
as a share of total value are:


��Decreased downtime
51% 
of total 
benefit


�Maintenance 
material  
cost savings 


36% 
of total 
benefit


�More efficient use 
of labor resources


13% 
of total 
benefit
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A need for more agility
To stay competitive, the manufacturing 
industry needs to increase efficiency, 
agility and quality, while reducing 
development costs and time to market. 


Yet currently, this is hindered by 
manufacturers being unable to 
accurately track and trace components 
in the production process. Additionally, 
enacting design changes in the 
production line is often difficult 
and time consuming. 


A more innovative tool is needed.


Manufacturers 
win with a 
digital twin


Digital twins


“�Digital twins enable 
manufacturers to 
determine how best 
to streamline the 
production environment 
without physically 
changing any processes”.
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The digital twin is born
A digital twin is a virtual model used 
in smart manufacturing to optimize 
a particular aspect of operations. It 
provides a digital representation of the 
entire operation, enabling manufacturers 
to determine how best to streamline 
the production environment without 
physically changing any processes. 


Digital twins can also generate a 
virtual representation of the actual 
facility, created through the use of 3D 
scanners, sensors and lidar. As a result, 
manufacturers can create a complete, 
virtual 3D map of all assets. 


By gathering asset data in real time, 
manufacturers can create a fully 
integrated view of the asset throughout 
its lifecycle.


A visible difference
With the digital twin, manufacturers 
gain a rich visualization of the current 
and past state of the production 
environment, enabling them to plan for 
future states with “what-if” scenarios. 


Digital twins can produce useable 
insights for both process and factory, 
giving manufacturers full control to 
implement change. This means they 
can increase asset efficiency, enhance 
productivity, and reduce operational risk.


And as work becomes more data-driven 
and digitalized, manufacturers will be 
able to decrease operational expenses 
by optimizing production and conducting 
more efficient product line changes.


“�Digital twins can 
produce useable 
insights for both 
process and 
factory, giving 
manufacturers 
full control to 
implement change”. 
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Go private to  
deliver your twin
As with asset condition monitoring, 
effective use of the digital twin requires 
a massive amount of data to be 
processed and managed. This is due 
to it using 3D mapping sensors, video 
stream, lidar, and thermal stream, 
which generates large data volumes 
that need to be transferred in real-time. 
Additionally, once the entire environment 
is connected, the connection density 
becomes very high. 


A private cellular network in smart 
manufacturing enables real-time 
transfer of large data volumes thanks 
to its high bandwidth, and continues 
to provide reliable connectivity even 
when there is a high density of 
connected devices. And because large 
amounts of critical factory data will 
be collected from facility devices, the 
private nature and ultra-high security 
that 5G enables is essential.


Manufacturers are  
keen to adopt
According to a survey from LNS 
research, 25% of manufacturing 
executives surveyed said they believe 
a digital twin could help increase the 
throughput, while Hexagon found 
that 30% of manufacturing executives 
believe a digital twin would reduce costs. 


The manufacturing optimization that 
a digital twin enables confers several 
benefits, including a 10% reduction 
in rework, which not only has financial 
implications but also improves worker 
satisfaction. Additionally, it enables 
an environmentally-friendly 10% 
reduction in scrap. 


The financial benefit reaches about  
1.3% of the revenue as yearly steady 
state net value. The return on investment 
in year five is 28% and payback is about 
four years. 


The revenue and ROI benefits come 
from, as a share of the total benefit:


��Optimized production flow 60%


�Decreased configuration time 31%


Rework reduction 6%


�Decreased downtime 3%
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“�When all five use cases 
are deployed and 
working together, they 
provide a combined ROI 
of 116% by year five”.


Combining the use cases


Using all 5  
to create 
Industry 4.0


Individually these use cases will create  
a healthy return on investment. 


But when all five use cases are deployed  
and working together, their combined annual 
steady state net value reaches $6 million, which 
represents 6% of the manufacturer’s revenues. 


That means they will provide a combined  
ROI of 116% by year five, with total costs  
of $11 million USD. 
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116% ROI
Full factory deployment year 5


Getting started? 
Choose AMRs.


The pick of the use cases


AMRs are the most fruitful place to start, as 
they provide the largest benefit, and are the 
most mature of the five use cases. The AMR use 
case alone can justify the initial investment in a 
5G-ready private cellular network, which can then 
provide connectivity for the remaining four. 


The breakdown of how much each use case 
accounts for the total value when all five uses 
cases are deployed is as follows:


●	 AMRs: 26%


●	 Cobots: 25%


●	 Digital twin: 24%


●	 Asset condition monitoring: 15%


●	 AR for inspection and support: 10%


Value


Capex


Opex


AR Inspection  
& Support 


Digital Twin Cobots Autonomous 
Mobile 
Robots


Network 
deployment 
& operations


Other costs 
(e.g. cloud, data 
management)


Total value 


23 MUSD


11 MUSD


Total cost


Asset 
Condition 
Monitoring


Source: Ericsson, Arthur D. Little
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Combining the use cases


Working  
in unison


Here’s what it might look like with 
all five use cases working together 
in our baseline factory.


01. Off-load material 


06. Final assembly


07. Quality inspection


08. Move final product


09. �Package & deliver  
final product


05. �Drilling and  
assembly operations 


04. �Stamping operations 
Digital twin use case is active in all steps  
of the smart manufacturing process.


02. Store material


03. Collect material
AMRs for real time production chain automation


Collaborative robots for efficient operations


Asset condition monitoring for decreased downtime 


AMR use case active


Asset condition monitoring


A
R


 fo
r e


ffi
ci


en
t q


ua
lit


y 
in


sp
ec


tio
ns


33 Combining the use cases Connected Manufacturing  |  November 2020







An AMR collects material once it is unloaded and 
stored, based on an order given through the cloud. 
It moves the material through the production 
environment to the stamping machine in the most 
efficient way possible.


The stamping machine contains sensors that 
are wirelessly connected to a facility-wide asset 
condition monitoring system within the private 
network, so an alert will sound any time there’s an 
issue that requires the attention of maintenance.  
An AMR picks up the work-in-process (WIP) 
product, moving it through each operational step.


Meanwhile, some of the factory cobots will conduct 
drilling and assembly tasks, while others perform 
in-machine quality inspections, alerting personnel 
whenever a part or product is out of spec. 


Once the product is ready for final assembly and 
quality inspection, an AMR will move it to the last 
stage, where quality engineers will use AR glasses 
to inspect the final product to ensure it conforms  
to requirements. AR glasses are also used 
throughout the facility to assist with a wide variety 
of tasks, from offloading to troubleshooting and 
operator support.


And in the background, the digital twin is active 
throughout all steps of smart manufacturing: 
updating the virtual model and performing  
“what-if” analyses to further optimize operations.


01


AMRs


02


Asset condition 
monitoring


03


Cobots


04


Augmented 
Reality


05


Digital twin
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The smart  
money is  
on smart 
manufacturing.
While there are many potential smart 
manufacturing use cases, our research 
indicates that the five discussed here are 
the most mature and best place to start.


It’s clear that smart manufacturing’s 
financial benefits are significant. All use 
cases should pay for themselves in three 
to five years, and if all five are deployed 
together, they provide payback within 
two years.


The benefits are not only financial, but 
also social and environmental. Smart 
manufacturing creates a substantial 
triple bottom line that includes 
improved safety for workers and a 
more responsible environmental impact 
through reduced scrap and emissions. 


These five use cases represent a huge 
leap forward for manufacturing. And 
they all rely on a solution facilitated 
by Ericsson – the fast, reliable, secure 
connectivity that only a 5G-ready 
private cellular network can provide.


And this is the tool that will give you a 
competitive advantage by allowing you 
to make smart manufacturing a reality.


Final word


“�All use cases  
should pay for 
themselves in three 
to five years, and if 
all five are deployed 
together, payback 
within two years”.
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If you’d like  
to know more,  
we’d love to talk.


Get in touch at:


www.ericsson.com/manufacturing


Ericsson 
SE-164 80 Stockholm, Sweden 
Telephone +46 10 719 0000 
www.ericsson.com


The content of this document is subject to revision without 
notice due to continued progress in methodology, design and 
manufacturing. Ericsson shall have no liability for any error or 
damage of any kind resulting from the use of this document


© Ericsson 2020
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Foreword
From the very beginning, SmarterChain’s vision 
has been to democratize top-tier supply chain 
knowledge and expertise. Through the years, we 
have been fortunate to work with best-in-class 
organizations and academic institutions and 
understand the importance of easy and systemic 
access to practical, top-tier strategic advice. 


As a plan of action designed to achieve a long-
term ambition, strategy is what makes or any type 
of organization from a company, a nation, or an 
individual. The word ‘strategy’ itself comes from the 
ancient Greek words for ‘army’ (‘stratos’) and ‘lead’ 
(‘egy’) – it means leading your army into battle. And, 
as such, strategy is about the leadership required 
to make big ambitions a reality. For centuries, 
the biggest, most influential organizations and 
companies have led with radical approaches that 
have shaped the way we do business, as well as 
how we teach business to future generations.


But not all organizations have the resources – 
financial or human – to seize the opportunities 
ahead. Very few companies have access to the 
insights of elite advisory institutions. Few can tap 
into pools of the very best talent, or upskill their 
people in top universities. These aren’t the only 
approaches, though. 


Many enterprises need convincing that bottom-
up and top-down strategies can be aligned to 
forge a new path forward – one suitable for an 
entire organization. Transformation and change 
management are all about people. And across 
the manufacturing industry, there’s major room 
to improve when it comes to integrating new 
technological approaches alongside people-first 
organizational ones.


language for educating leaders on the things that 
matter most across the industry.
 
We need a standard framework for transformation 
in digital manufacturing. One that encompasses 
each phase an organization progresses through 
when pursuing and scaling value. To achieve these 
aims, we turn to five key guiding themes:


Across the manufacturing industries, things are 
moving at lightning speed. Now more than ever, 
enterprises must keep pace with an ever-expanding 
portfolio of strategic choices. This is only possible 
if the right strategy is applied – but we’ve all got 
to keep pace. Together, we must establish a set of 
‘transformation standards’ to act as a whole new 


By committing to this transformational mindset 
and approach, together we can share learnings, 
progress faster, create value and jobs, and enable 
new levels of sustainable prosperity.


I hope you agree that this is a journey worth taking.


Vasilis Karamalegos 
CEO & Co-Founder at SmarterChains


As with anyone looking to realize a long-term 
ambition, manufacturing and supply chain leaders 
should approach transformation by following four 
key steps:


First: educate key stakeholders. Strategy is only 
possible when every player knows the rules of 
the game. That’s why it’s important to harmonize 
understanding amongst stakeholders, to eliminate 
obstacles that might otherwise hinder progress 
down the line.


Second: prepare stakeholders for the journey 
ahead. Knowing what might happen is one thing. 
The ability to contextualise outcomes in terms of 
potential value when things do happen is another. 
Contextualisation relies on benchmarking, with 
value creation always being the end goal.


Third: define the strategic path forward. Knowing 
any approach’s potential value helps lay out a 
clear, aligned and structured way forward, with 
emphasis on scope and value to ensure speed and 
excellence.


Fourth: execute by partnering with best-
consulting companies such as EY, for technology 
selection to fulfill defined use cases and 
implementation. The execution phase is fast, 
reliable, and aimed at driving value and scaling 
learnings.


Objectivity: creating a standardised data 
footprint that enables comparable data sets 


Scalability: easy to scale across manufacturing 
networks, as well as people networks, in an 
inclusive manner 


Affordability: minimal scaling costs across the 
enterprise, especially around strategy creation, 
as the Industry 4.0 journey itself will require 
investment 


Collaboration: creating a common intra-
organisation and inter-industry language that 
aids in knowledge-sharing


Strategy as a service: continuous re-evaluation 
of strategy and value creation when the four 
above points are in place
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Executive Summary
For much of human history, access to the written 
word was limited to a few scholars, priests, and 
noblemen. That all changed in 1440 with the 
invention of the movable-type printing press by 
goldsmith Johannes Gutenberg: with a newfound 
ability to inexpensively mass-produce books on 
every topic, knowledge was disseminated faster 
and quicker than ever before, unlocking the modern 
age.  


Today, our society faces a new pressing need 
to democratize a specific set of knowledge. 
The technologies of Industry 4.0 hold 
almost unimaginable promise in transforming 
manufacturing and driving societal progress, such 
as by ensuring sustainable ways of living.   
Still, there is limited access to the know-how and 
data-driven methodologies required for successful 
digital transformation. 


Additionally, manufacturers face a number of key 
challenges: from a rapidly changing technological 
ecosystem to the generalized noise of different 
stakeholders with narrow or compromised 
perspectives and beyond. On top of this, multi-


plant enterprises will typically need to make large 
investments to successfully leverage the emerging 
technological opportunities.  


In this context, there is a clear and growing need 
for reliable frameworks to navigate the complexities 
of Industry 4.0 through data-driven decision-
making. To deliver on this need, help democratize 
Industry 4.0 and unlock the next modern age of 
manufacturing, SmarterChains has developed a 
unique, ground-breaking enterprise-wide Industry 
4.0 transformation framework that builds on 
extensive, far-reaching industry experience in the 
Consumer Packaged Goods industry and beyond. 


As detailed further across this whitepaper, this 
data-driven methodological approach:


As a completely virtual tool, it is efficient, fast, and 
easily scalable.


Notably, the framework integrates key elements 
of experiential learning. Manufacturing leaders 
will not only gain a 360° view of Industry 4.0 and 
advance their understanding of more than 100 
technologies, but they will also learn by doing and 
will explore how to scale learning and technology-
specific understanding across the enterprise to 
drive results.


This new educational paradigm of continuous 
experiential learning through platformized 
frameworks creates a new common language for 
Industry 4.0 that is crucial to scale learnings and 
is irreversibly changing the way leaders and their 
enterprises approach Industry 4.0.


On its journey to democratize Industry 4.0 
SmarterChains is honored to be sponsored and 
partner with EY in bringing strategy to execution.


helps manufacturers overcome the major 
challenges to successful transformation 


provides relevant value to all stakeholders 
within an organization through a bottom-up 
approach


enables measurable progress
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Gustavo Ghory 
CHAIRMAN & CO-FOUNDER


Ex-Global VP Manufacturing, P&G. 
Manufacturing thought leader with over 20 
years leading factory plants worldwide


Vasilis Karamalegos 
CEO & CO-FOUNDER


Software Entrepreneur,
Ex- P&G Manufacturing, digitization  
& synchronization expert


Fabian Wehren 
EY PARTNER


Europe Supply Chain Consumer Sector Leader 
and Global Client Partner
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Why The pressing societal need for 
Industry 4.0 transformation


For both manufacturers and society at large, 
our age is defined by change, challenge, and 
opportunity on a greater scale than ever before. 
For a start, as the past few years have underlined 
with growing insistence, our world faces a series 
of major, interconnected socio-environmental 
challenges, including population growth, natural 
resource depletion, biodiversity loss, and climate 
change.


In the meanwhile, at a geopolitical level, the 
Russian-Ukraine conflict – which is still unfolding at 
the time of writing – is likely to cause supply chain 
instability for some time to come, as international 
sanctions are implemented, commodity prices 
rise, logistic challenges become steeper, and 
the world’s economy becomes more divided. 


Compounding these challenges, the COVID-19 
pandemic continues to disrupt business landscapes 
and supply networks, changing the way we live 
and work. All in all, many commentators agree that 
the ‘new normal’ will be marked by the increased 
likelihood of black swan events.  


Nevertheless, the technologies encompassed 
within Industry 4.0 open many exciting pathways 
for societies to adapt and for manufacturing 
industries not only to drive resilience and 
operational capacities, but also to accelerate 
their environmental and social sustainability 
capabilities. Among other possibilities, these 
technologies enable waste reduction, better 
energy management, optimized product lifecycle 
management, higher employee safety, and 


improved procurement practices.


Indeed, in terms of building our collective 
economic resilience as we enter the ‘next normal’, 
manufacturing can play a crucial role in driving 
inclusive economic growth and GDP, as well as 
revitalizing marginalized communities in many 
countries.


In the United States alone, revitalizing 
manufacturing through innovation and digital 
technologies could add 1.5 million well-paid jobs 
to the economy. Indeed, experts believe that 
manufacturing’s share of global GDP could peak 
somewhere between 20 and 35%.


Digital transformation journeys 
can unlock a range of important 
organizational advantages, including:


?
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A more empowered and 
connected workforce 


Entrance to new markets and 
regions An improved sustainability profile


Greater propositional value and 
market relevance


Improved operational efficiency 
and resilience



https://www.smarterchains.com/
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Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


With our collective future at stake, 
taking care of our planet is the great 
challenge of our times – but the way 
we make and produce things has a 
significant environmental impact. In fact, 
manufacturing has a disproportionate 
environmental impact compared to other 
industries, and the challenges ahead 
remain…   


Enabling an improved sustainability profile


Sectors that are better understood and faced more 
often by consumers, receive disproportionate 
investments compared to other more complex 
sectors like manufacturing. Indeed, manufacturing 
emissions account for 30% but receive only 9% 
of total investments. Part of the issue, of course, 
is that the environmental challenges within 
manufacturing are particularly multidimensional, 
covering the efficiency of processes, use of natural 
resources, and energy efficiency.


Because of this, having a structured framework 
covering complex and challenging industry 
dimensions that enables a balanced approach 
between financial growth, environmental care, and 
the health of people is more important than ever. A 
modern approach to manufacturing covers a wide 
range of areas, including…


Sustainable plants


Procurement 4.0 and 
sustainable materials


Industrial symbiosis


Green Manufacturing


Circular economy
Waste management 


Energy management 


Renewable resources 


Smart building


Procurement 


Sourcing 


Materials 


Sustainable plastics 


From linear to circular flows 


Sharing under-utilized assets 


Knowledge and equipment 
exchange 


Zero material and 
energy waste between 
interconnected units 


From lean to sustainable 


Carbon footprint reduction 


Waster footprint reduction 


New business models 


Agile and on-demand 
production 


Linear to circular thinking 
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CPG Industry 
Study


Download


Leadership hindrance


Driven by the curiosity of innovation 
and change, local leaders often 
engage and experiment with new 
Industry 4.0 technologies without a 
common, enterprise-wide vision and 
overcome organizational inertia and 
any natural inclination to maintain 
the status quo. A cohesive strategy 
that engages both the plant and 
the enterprise, for years to come, 
harmonize systems and processes 
across the organization, and helps 
to drive an open mindset across all 
enterprise is too often missing.


Technological and vendor 
complexity


Many key technologies and new 
business models are more accessible 
than ever to most manufacturers. 
However, these developments are also 
driving the complexity of the vendor 
landscape: manufacturers typically 
have to navigate a landscape with 
hundreds of technological classes and 
thousands of options. Understanding 
what technology is needed and why 
to choose a particular vendor is 
becoming more and more challenging 
– and approaching these choices in a 
streamlined and efficient way is more 
important than ever.


Duplication and avoidable 
costs


With plants and supply chains often 
operating in silos, and with objectives 
limited to local horizons, many 
enterprises engage in continuous loops 
of asynchronous experimentation 
and implementation, and do not seize 
the synergistic opportunities of an 
enterprise-wide strategy. In addition, 
the conventional consulting model 
of visiting plants is slow, expensive, 
and antiquated, and often lacks an 
overarching and scaled data-driven 
view.


Change management 
difficulties


Too many transformations fail because 
organizations have not laid the 
foundations for successful execution, 
through an enterprise-wide change 
management approach that addresses 
common challenges and pitfalls, 
and brings together different tools, 
workflows, and silos. Scaling learnings 
across a network of plants, operations, 
and partners drive a quicker, more 
orchestrated execution, that leverages 
the power of data and technologies to 
unlock value for the organization and 
the society.


7


Because the opportunities of Industry 4.0 are so large and important for manufacturers, they can sometimes be 
difficult to seize optimally. SmarterChains’ benchmarking study of the Consumer Packaged Goods industry, 
for example, showed that only 10% of the participating sample plants are leveraging Industry 4.0 capabilities at 
scale.


Above all, most manufacturers are stuck in the experimentation and pilot phases and are unable to unlock value 
by scaling technologies successfully. Across geographies and industries, manufacturers face four major levels of 
challenges in adopting Industry 4.0 technologies at scale:


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


The challenges of successful transformation
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Industry 4.0 capabilities for all enterprises 


Despite idealistic narratives around open 
innovation and collaborative integration, too 
many manufacturers around the world operate in 
proprietary, non-collaborative ecosystems, where 
a variety of government programs are still to bear 
any fruits as there are no consistent approaches 
to scale learnings. This playing field particularly 
hinders smaller- or medium-sized enterprises: if 
even today seizing the opportunities of Industry 
4.0 proves too costly or complex for incumbent 
enterprises, the challenges are even greater for 
those with limited resources.


The societal benefits of digital transformation


In view of the pressing societal need for 
manufacturing industries to successfully implement 
digital transformations, and a manufacturing 
landscape too often characterized by technocracy, 
there is an important need for an end-to-end 
enterprise framework driven by data that can 
democratize Industry 4.0. From a leadership 
standpoint, empowering people through technology 
can be even more important than acquiring 
technical knowledge.  


And by making digital transformation a more 
inclusive process across manufacturing industries, 
the power of data and technology can be leveraged 
to deliver a better, more agile, and integrated 
manufacturing ecosystem that ultimately unlocks 
value for a wide range of stakeholders across 
society.


Established with the aim to 
democratize Industry 4.0


The Framework guides any manufacturer 
through the four phases of the Industry 4.0 
Transformation.


SmarterChains has developed the 10 
Industry 4.0 Dimensions, which are 
enabled under three pillars of capabilities 
(people, processes, tech) to assist 
manufacturers through the four phases of 
digital transformation. The 10 Dimensions 
act as the compass for each operational 
area and persona in a manufacturing 
facility.


EDUCATE PREPARE DEFINE EXECUTE


An easy-to-use, scalable framework which is:


100% virtual for an efficient, 
fast & scalable transformation


Bottom-up approach 
engaging all stakeholders


Value -and data-driven for 
measurable progress
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10 Industry 4.0 
Dimensions



https://www.smarterchains.com/
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https://www.smarterchains.com/industry-40-dimensions





9


smarterchains.com ey.com


How An enterprise-wide industry 4.0 
transformation framework, driven by data?


The digital transformation equation


The SmarterChains Industry 4.0 transformation 
framework is a unique, proven capability accelerator 
to exponentially drive value enterprise wide.  


The transformation framework combines the 
conventional operational excellence mindset of 
mature organizations (i.e. the principles and tools to 
create sustainable and continuous improvement), 
with the data-driven approach and all the flagship 
Industry 4.0 technologies. This combination allows 
the framework to deliver a range of tangible results, 
including:  


All these results are supported by digital-ready 
infrastructure resulting in a truly digital organization 
that embraces the Factory of the Future 
leadership philosophy.


Industry 4.0 Dimensions


To guide manufacturers through a digital 
transformation, and to help steer and measure 
progress, the framework covers 10 key Dimensions. 


It starts with the processes that drive the 
conversion of raw materials into finished products: 
intelligent quality, automated material flow, 
zero-touches production, and data-driven 
maintenance.  Then it has all the technology 
enabling dimensions: digital-ready infrastructure, 
360 factory visibility, tech-augmented workforce 
and sustainability. The framework closes with the 
most important dimensions: Factory of the Future 
leadership and digital organization, which are the 
human enablers that amplify all other dimensions.


Delivering enhanced quality and managing 
maintenance proactively based on data 


Enabling flexibility and agility in production 
and automating material and data flows


Augmenting the workforce skillset and 
optimizing workflows 


Ensuring sustainable products and solutions 
with an eye to the future generations.


Offering a unified view of all operations, 
enabling data-sharing and improving decision-
making


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


PEOPLE ENABLERS


PROCESS ENABLERS


TECH ENABLERS


Leadership and Organization


Core Functions of a plant


Technology and Infrastructure


Operational 


Excellence


Industry 4.0


10 Dimensions 


Framework



https://www.smarterchains.com/

https://www.ey.com

https://www.smarterchains.com/factory-of-the-future

https://educate.smarterchains.com/industry-40-dimensions
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Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


Continous learning


Measure and analyse Strategize Drive adoption


EDUCATE


1. PREPARE 2. DEFINE 3. EXECUTE


The first deployment phase is 
education: it helps accelerate 
Industry 4.0 knowledge, amplify 
technology understanding across 
the enterprise and develop the 
right mindset to embrace and 
lead the change. The second 
phase is prepare, which helps 
manufacturers identify the digital 
maturity and capability. It also 
includes an advanced Industry 
4.0 loss analysis to underline pain 
points.


The framework can be deployed in a 
flexible way depending on the level 
of maturity of each client, on the 
organization’s business needs as well 
as on the internal alignment.


Low maturity manufacturers that want to 
create internal engagement and appetite start 
with Educate for key stakeholders to develop 
a common understanding for the road ahead 
and what technology means for each function 
and leader specifically.


Medium maturity manufacturers, start with 
Prepare measuring their Digital Maturity as a 
way to holistically engage their manufacturing 
lead teams on where they are, how they 
benchmark versus the industry as well as 
what are some key technological and value 
opportunities.


More mature manufacturers, use Define to re-
calibrate roadmap and business case as well 
as engage all the manufacturing  organisaton  
and drive a digital culture at scale.


After this, the define phase identifies specific strategic interventions 
that bring value to operations. Manufacturers also gain access to a 
set of suggested vendors for each proposed solution of the Industry 
4.0 Roadmap. And finally, execution brings together all different 
stakeholders including OEMs, technology vendors, consultants, and 
integrators that contribute to making the strategic planning process 
reality and drives internal adoption. For the execute phase, collaborating 
with experienced partners that have the capabilities and experience to 
turn strategy into reality maximizes the chances of a successful Industry 
4.0 transformation. The professional services firm EY, for example, is 
equipped with a suite of asset-backed solutions enabled by advanced 
technologies to help deliver sustainable breakthroughs in performance. 


The framework is deployed through a 4-phases transformation journey designed to 
create value and accelerate organizational learning, enabling knowledge discovery and 
helping scale throughout the enterprise. This transformational journey involves a stage-
gate approach for the latter phases of the journey.


The Framework deployment



https://www.smarterchains.com/

https://www.ey.com
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By adopting the 10 Dimensions Framework 
deployed through the 4-steps journey, 
manufacturers can systematically address 
the four levels of challenge


Leadership challenges,
Technological and vendor complexity,
Duplication and avoidable costs,
Change management challenges,


and ensure that the three key positive 
indicators of value capture in successful 
transformations are correctly addressed:


Completing a comprehensive, fact-
based assessment of the business to 
identify opportunities for improvement


Allocating high performers to the 
highest-value initiatives


Adapting goals for employees at all 
levels. 


1.


2.


3.


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


A framework to tackle challenges


EDUCATE


Leadership 
challenges


Change 
management 
challenges


Duplication & 
avoidable costs


Technology 
& vendor 
complexity


•	 Harmonize 
leadership 
technology potential, 


•	 Showcase real value 
cases


•	 Scaled Learnings 
of solution 
implementation


•	 New solutions for 
old problems,


•	 New solutions for 
new problems


•	 Engage plant 
leadership teams,


•	 Common 
benchmarking 
language


•	 Scaled 
Engagement 
Methodology,


•	 Standarised 
Benchmarking 
Data Analytics


•	 Scalable & Standarized Framework,
•	 Virtual, No Plant Visits


•	 Suggested 
Vendors


•	 Vendor Analysis, 
•	 RFP execution and 
vendor selection


•	 Clear way 
forward at scale,


•	 Clear value and 
priorities


•	 Value Driven 
Enteprise Wide 
Strategy,


•	 All stakeholders 
engaged bottom 
up


•	 Orchestrated 
PMO change 
management,


•	 Standarized 
Savings tracking


•	 Scale 
Implementation 
Learnings,


•	 One Global PMO 
tracking and 
analytics view


PREPARE DEFINE EXECUTE



https://www.smarterchains.com/

https://www.ey.com
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Often overlooked by siloed strategies, the need to connect with all stakeholders across the enterprise is 
crucial to realizing a successful digital transformation at the human, process and technological levels. As 
such, an Industry 4.0 framework must take into account the different needs of the key people within an 
organization, and provide them with tangible benefits to enlist their support.


In particular, as shown below, all personas of an organization can satisfy their needs through the 
implementation of the ten dimensions: 


A tool for everyone: Connecting all stakeholders


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


Persona


Finance Director


Head of Maintenance


Sustainability 
Manager


HR Director


Head of Security


Increasing need in providing real-time data
Continuous need in learning new skills
Difficulty in keeping updated and detailed recording


Vendors often don’t design for reliability
Difficulty to engage and motivate staff to care more
Hard to sell improvement programs to senior management


Larger social & environmental issues in value chain are not priorities
Poor control and influence within the organization
Strategy & planning is poorly developed or too tactical


Difficulty in aligning human resources objectives in accordance with 
organizational goals, country, and local legal requirements
Hard to retain talents
Difficulty in identifying the relevant talent development initiatives per employee


Increase threat of corporate and cyber espionage
Potential loss or damage of internal records
Hard to follow increased automation and emerging trends


Factory of the Future Leadership, Digital 
Organization, Sustainability, Zero-Touches 
Production


Data-Driven Maintenance


Sustainability


Factory of the Future Leadership, Digital 
Organization


Digital-Ready Infrastructure


Pain points Dimension



https://www.smarterchains.com/

https://www.ey.com
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Persona


IT Director


Head of Quality


Head of EHS


Plant Director


Head of Operational 
Manufacturing


Head of Engineering


Digital Manufacturing 
Leader


Chief Supply Chain 
Officer


Identify simple solutions for complex business processes
Hard to prepare ground for the necessary emerging technologies 
Difficulty in convincing the board of directors of the benefits vs risks of new IT 
projects


Customer centricity is hard, as processes are very cumbersome
Engineering is not as collaborative as it could, when building quality into products
Ineffective leveraging of customer data to improve quality


Hard to assess risk proactively
Difficulty to engage staff to log and track incidents
Fast changing regulatory and compliance standards


Hard to change the “legacy system” (extra resources needed)
Reducing pool of technical labor
Prevent injuries and reduce accidents


Cost savings are increasingly elusive to find
Continuous effort to create value & improve profitability 
Many obstacles and bottlenecks in producing quality products


Aligning engineering performance to business
Hard to introduce lean concepts with management and staff
Difficult collaboration with distributed workforces


Senior management lacks understanding or expertise in operational excellence
Plant leadership is more focused on short-term results vs his long-term vision
Can’t always leverage new concepts due to resistance-to-change


The role becomes more and more critical since supply chain is getting affected 
by new global conditions
Lack of digital transformation culture within the organization
Staff is resistant to change 


Digital Organization, Automated Material Flow, 
Digital-Ready Infrastructure


Intelligent Quality, Sustainability


Sustainability, Tech-Augmented Workforce


All Dimensions (except Automated Material 
Flow)


All Dimensions (except Data-Driven 
Maintenance)


All Dimensions (except Digital-Ready 
Infrastructure)


All Dimensions


All Dimensions


Pain points Dimension


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY
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With our world more VUCA (volatile, 
uncertain, complex and ambiguous) than 
ever, it is also important for Industry 
4.0 strategies to cater to the changing 
circumstances of both the external 
world and enterprises executing them.


A continuous improvement journey with continuous assistance


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


As such, to fully capture emerging opportunities, 
an Industry 4.0 transformation journey should 
not be considered as a one-off event, but 
rather a process that continues to leverage new 
opportunities, adapts, and optimally progresses.


Through data-driven analytics, collaborative 
Strategy-as-a-Service structures can help 
accelerate these journeys, and applying a 
plan – do – check – act cycle for optimal results.



https://www.smarterchains.com/

https://www.ey.com
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What


EDUCATE
Phase 1


EDUCATE


PREPARE


DEFINE


EXECUTE


A phase-by-phase 
implementation?
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1. EDUCATE


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


A long journey always starts with a 
single step: for Industry 4.0 digital 
transformation, that step is education. 
Above all, it’s important to keep in mind 
that people play a predominant role in the 
Industry 4.0 journey. 


CONTINOUS LEARNING


As such, it’s important to create an enterprise-
wide leadership mindset, build capabilities in all 
key stakeholders and align the organization on the 
importance of the road ahead. Apart from being the 
first and most fundamental phase of the Industry 
4.0 journey, education often runs in parallel with 
the other three phases of digital transformation to 
fulfill the need for new knowledge, to scale learning 
across the whole enterprise, and to accelerate the 
organization’s digital transformation.


As part of the educational character of the prepare 
phase, it is important to assess the level of your 
team’s knowledge in order to prioritize areas to focus.


In the define phase, it is crucial to gain a holistic 
view of Industry 4.0 and your technology-specific 
understanding by persona needs. This enables 
leaders driving the transformation and learn by doing 
in order to experience strength and opportunity 
areas, and plan ahead.


During the execute phase, it is key to keep updated 
on technological developments, leverage thought 
leadership practices through ongoing connection 
with the top academic ecosystem, discover cutting-
edge vendor solutions and participate in structured 
community events. 


Starting the Industry 4.0 journey


PREPARE
SKILLS ASSESSMENT


EXECUTIVE COURSES


BLOGS


CASE STUDIES


WEBINARS


COMMUNITY


LEARN BY DOING


WORKSHOP


Scaled Understanding of your 
teams knowledge


360º view of Industry 4.0 technologies


Be on top of market evolutions


Learn by Real – Life examples


Learn by experts


Peer-to-peer learning environment


Apply Learning via data-driven Insights


Build an build an Industry 4.0 Roadmap


DEFINE


EXECUTE


Building an Industry 4.0 
Transformation Roadmap


Learn more



https://www.smarterchains.com/

https://www.ey.com

https://www.smarterchains.com/industry-40-training-courses/workshop-building-an-industry-40-transformation-roadmap





17


smarterchains.com ey.com


CASE STUDY: ENTERPRISE EDUCATION


Having already kicked off its Enterprise Digital 
Manufacturing program, a Fortune-500 
consumer goods manufacturer wanted to 
accelerate its journey toward zero losses. To 
get it right from the start, they understood that 
people capabilities and competencies would 
be key elements for sustainable growth, and 
thus that they decided to invest on digital 
competencies across 25 factories and 250 
people, each plant’s leadership team.


In particular, they needed a methodology that 
would engage all different stakeholders and 
create a clear map of its current competences 
landscape.


Using the platformed and standardized 
SmarterChains methodology, they understood 
through digital skill assessments their level of 
digital literacy across plants, functions, and 
roles.


This helped to prioritize the learning program 
by persona, based on each plant Industry 4.0 
loss elimination journey and integrate it in their 
employees’ competency-building plan.


The execution of the plan followed the Industry 
4.0 enterprise strategy roll out through specific 
waves of technology implementation, starting 
with the plant leadership teams followed up by 
new technology and end users.


The learning program entails employee 
professional certification that could validate 
their learning and this was a top requirement 
from the client to drive adoption.


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


1. EDUCATE


Educational frameworks can act as key support 
tools in enabling HR value amplification since they 
simplify the learning process across technology, 
organization, and value creation and accelerate 
organizational learning.  


The SmarterChains proprietary educational 
framework, in particular, was developed to focus 
on the educational needs of the different personas 
that will drive the transformation from their 
different functional positions across the ten key 
dimensions.


Further to this persona-focused Industry 4.0 
dimensions training courses, the SmarterChains 
educational framework offers an Industry 4.0 
roadmap workshop in which all stakeholders can 
work on a real plant case study, understand the 
plant’s main loss drivers, and collaborate with other 
team members to pinpoint the most beneficial 
roadmap steps.


This roadmap workshop was co-developed with 
the IMD Business School, and has received 
international recognition from the European 
Foundation of Management Development. Similarly, 
SmarterChains won the 2019 Global Case Study 
award for driving global educational leadership. 


A personalized educational approach


Learn more about Industry 4.0 
Execute Training Courses



https://www.smarterchains.com/

https://www.ey.com

https://www.smarterchains.com/news/1st-place-for-smarterchains-course-by-efmd-for-the-supply-chain-category-case-studies

https://www.smarterchains.com/industry-40-training-courses
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What


PREPARE
Phase 2


A phase-by-phase 
implementation?


EDUCATE


PREPARE


DEFINE


EXECUTE



https://www.smarterchains.com/

https://www.ey.com





19


smarterchains.com ey.com


2. PREPARE


The Digital Maturity Assessment steps


Before starting the digital transformation journey it is crucial to 
go on the: Digital Maturity Assessment, which measures the 
technological and organizational capabilities, uncovers insights 
that pinpoint opportunities across all plant operational functions, 
helps scale similar needs among all plants and benchmarks 
externally  versus the industry and internally versus all plants.


The four steps of an objective maturity assessment are data 
collection, ranking, insight gathering, and indexing. To detail 
this further, by collecting key data points distributed across the 
ten dimensions, and comparing them to established industry 
benchmarks, it is possible to understand the level of relative 
maturity in a particular dimension at both a plant and enterprise 
level.


3500 data points acquired 
through SmarterChains 


Assessment


SmarterChains ranks plant’s 
capabilities across 10 
Industry 4.0 Dimensions


Data-driven Insights that 
unveil strength & opportunity 


areas


SmarterChains Index is 
derived from the 10 Industry 


4.0 Dimensions


Digital Plant Archetypes 
classify the plant operations 
based on the Index results


Undertaking an objective maturity assessment


Data Ranking Insights Index Archetypes


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


Digital Plant 
Archetypes
Learn more



https://www.smarterchains.com/

https://www.ey.com
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2. PREPARE


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


Deploying an advanced Industry 4.0 loss eliminating 
analysis is key to making value-driven interventions 
at scale in manufacturing operations. The analysis 
covers a broad spectrum of losses and provides 
manufacturers with the necessary data and 
insights to identify opportunities. The exercise 
can be replicated to track the progression of the 
operational losses through time to drive efficiency 
and reduce cost.​


An advanced and granular analysis to identify 
pain points


The SmarterChains Industry 4.0 Loss Analysis begins 
with data input across all operational functions of the 
plant. Different participants are assigned to collect 
their relevant data input. Specifically, 10 loss analysis 
sections across 7 functions of the plant map the 
entire operations’ losses and key financial figures.


In particular, the loss analysis takes place on three 
pillars: 1. production process level (including line 
efficiency losses, and operator effort losses), 2. key 
plant functions (including warehouse losses, quality 
losses, IT losses, EHS losses, and maintenance 
losses) and 3. finance data (including FTE breakdown, 
manufacturing costs and general information). This 
data is then aggregated and calibrated, and losses are 
reported on an annual basis.


Valuing opportunity at scale



https://www.smarterchains.com/

https://www.ey.com

https://www.smarterchains.com/industry-40-loss-analysis
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CASE STUDY: MATURITY AND LOSS ANALYSIS


A top CPG manufacturer wanted to engage its plants and 
utilize a standard methodology to compare the status of 
Industry 4.0 maturity as well as to identify the specific 
value creation opportunities. Through deploying the 
SmarterChains Industry 4.0 Digital Maturity Assessment 
to its plants, it was quick to understand its current level of 
maturity. This case study is focused on one medium sized 
plant with 256 FTEs that produces 84.1 tons per year. The 
plant scored 29% in the Maturity Index, which is below the 
industry average of 33%. That maturity index was broken 
down into the scores of the 10 Industry 4.0 Dimensions 
with the respective industry and company benchmarks. 


Next, the manufacturer wanted to identify where 
loss opportunities lie in the plant. By deploying the 
SmarterChains Industry 4.0 Loss Analysis, it was 
calculated that the overall plant 10 losses were 6.5M 
$ annually, which represented 32% of the total plant 
conversion cost including waste. The biggest loss driver 
was Operator Effort Losses, with Material Waste and 
Warehouse Activity Losses coming next.  


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


2. PREPARE


Watch the detailed case study



https://www.smarterchains.com/

https://www.ey.com

https://educate.smarterchains.com/sign-up?utm_source=whitepaper&case=case1
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What


DEFINE
Phase 3


A phase-by-phase 
implementation?


EDUCATE


PREPARE


DEFINE


EXECUTE
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3. DEFINE


With a clear, in-depth understanding of the level 
of technological and organizational maturity 
and a complete view of loss elimination value 
creation opportunities, as well as stakeholder 
education efforts, it is time to define the optimal 
organizational interventions, as well as software, 
hardware and automation solutions that will 
successfully drive the digital transformation. 


A roadmap to success


As a first step within this phase, it’s key to combine 
the maturity assessment and loss analysis results 
with a bottom-up, data-driven approach that 
caters to the individual needs of specific plants and 
the enterprise as a whole.


Next, the initial roadmap steps per plant should 
be defined, both from an organizational and a 
technological perspective.
Our best consulting partners will support you in 
identifying most relevant technologies to fulfill the 
use cases identified in the previous steps, as well 


as detailing the roadmap and fleshing out the 
business case associated with identified use 
cases. Finally, the Size of the prize will provide the 
key figures of the overall Industry 4.0 Roadmap. 
It includes 3 main pillars, which are Opportunity, 
Investment and Payout.


Plant-level strategizing


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


Digital maturity 


assessment and 


Loss analysis 


execution 


Roadmap steps 


definition


Cost-benefit 


analysis of 


Roadmap steps


Roadmap step 


sequence 


calibration


Industry 4.0 


Roadmap Tize of 


the prize


Methodology


Industry 4.0 Roadmap


LEARN MORE



https://www.smarterchains.com/

https://www.ey.com

https://www.smarterchains.com/industry-40-roadmap
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CASE STUDY: PLANT STRATEGY


Following the Prepare phase, the same plant 
requested a plant-specific Industry 4.0 Roadmap, 
which is under the Define phase of SmarterChains 
framework. Although the Industry 4.0 Roadmap 
exercise is highly dependent on the completion of 
the Industry 4.0 Digital Maturity Assessment and 
Loss Analysis exercises, it requires no further plant 
engagement. In this case study, the Size of the 
Prize over a 5-year period was calculated to 5.2M 
$ cumulative saving, 3.5M $ cumulative investment 
and a total project NPV of 0.7M $.


The proposed Industry 4.0 Roadmap consisted of 15 
steps including organization, digital, and automation 
enablers. The plant also received a breakdown of 
the identified losses into Recoverable potential 
and remaining losses. More specifically, with the 
implementation of the Roadmap, the plant would 
have 1.7 million dollars in recoverables annually, and 
it would be able to potentially recover 26% of the 
overall identified losses. In addition, an investment 
detailed analysis supported the provided Cashflow 
overview by year, which was key to confirming the 
financial viability of the Roadmap.
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3. DEFINE


Watch the detailed case study



https://www.smarterchains.com/

https://www.ey.com
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Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


3. DEFINE


Once the plant-level strategy has been 
defined, manufacturers can proceed to 
creating an enterprise strategy, involving 
platformization, integration, automation 
and scaling all core principles of Industry 
4.0 and the key drivers of value creation.


The value of Industry 4.0 is on an 
enterprise-wide strategy that will 
eventually enable common scalable 
data architecture that will amplify 
value generation from the adoption of 
technology adoption and new workforce-
of-the-future capabilities.


Scaling up


To enable an enterprise-wide strategy, a scientific 
sample of 30% of the manufacturing cost of 
each different cost structure product category 
is required. With this, it is possible to understand 
the value drivers at various levels of performance, 
which can be done for all categories.


By extrapolating the bottom-up insights and 
findings, the SmarterChains framework can help 
manufacturers design the Industry 4.0 strategy of 
the enterprise network at scale. 


Enterprise-level strategizing


I4.0 Plant Strategy Enterprise Strategy


Enterprise Strategy Design


4


Plants


covering >30%


manufacturing cost


Plants covering >>0%


manufacturing cost


E]trapolate to


Watch the detailed case study



https://www.smarterchains.com/
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Once the enterprise-level strategy is in 
place, manufacturers will need to consider 
enterprise expansion by planning for a 
variety of scenarios.


The criteria considered include: 


Scope of implementation (such as the number 
of plants) 


Timeline execution (such as implementation 
kick-off) 


Plant segmentation (such as plants 
clustering).


Three types of scenarios can then be developed 
and the relative investments, savings, and project 
NPV (Net Product Value), and cash payback can be 
plotted and understood. In addition, an enterprise’s 
top 10 losses can be quantified and compared.


Enterprise expansion
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3. DEFINE
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To ensure that the optimal value-driven vendor 
solutions are chosen, the SmarterChains framework 
performs the user stories exercise. The Industry 4.0 
user stories, based on the agile methodology: 


Engage bottom-up, all personas that will interact 
with the technologies 
Cultivate a collaborative way of working and 
interacting among departments 
Help the enterprise focus on what new 
technologies can do for the acceleration of 
capabilities 
Align all stakeholders around technologies 
strategic objectives 
Help understand how technologies can improve 
the employees’ day-to-day work life 
Create the right mindset for new technologies 
implementation. 


Industry 4.0 user stories


Who? All personas that will interact with the 
technologies to be implemented. 


What? The workflow that the persona wants 
to achieve or optimize.


Why? The benefits of the workflows realized 
by the technologies’ implementation. 
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3. DEFINE


These user-focused exercises ensure bottom-
up, value-driven solutions that follow the Industry 
4.0 roadmap and engage in defining the desired 
technologies based on three core questions:


Educate personas on 
selected technology


1


Define all potential 
problems to be solved


2


Align across plants 
personas of mort 
valuable cases​


3


Prioritize based on 
value creation & 
loss recovery


4


As a Maintenance 
Technician, I want to 
establish automated real-
time monitoring, so that 
I can reduce the human 
effort required to obtain 
machine condition data.


As a Machine Operator, 
I want the solution to 
automatically detect 
label’s information on the 
product, so I can avoid 
manual visual inspections.


As an Equipment Owner, I 
want to see what are the 
CIL (Cleaning Inspection 
Lubrication) tasks 
assigned to me, so that I 
can properly address the 
required CIL activities.


1.


2.


3.


LEARN MORE



https://www.smarterchains.com/
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What


EXECUTE
Phase 4


A phase-by-phase 
implementation?


EDUCATE


PREPARE


DEFINE


EXECUTE
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4. EXECUTE


Once a clear enterprise strategy is in place, 
and the initial set of core technologies 
and the user stories have been defined 
and connected with top losses, it is time 
to proceed to executing their digital 
transformation, scaling learnings across the 
enterprise and driving internal adoption.


As a first step within this phase, manufacturers will 
need to define the enterprise architecture to enable 
their roadmap, which then becomes the blueprint 
for each plant throughout the enterprise to follow. Of 
course, given that very few plants will have identical 
systems, the blueprint will not be applied in the same 
way across plants. At this stage, it is crucial to select 
the best implementation partners to successfully 
deploy the Industry 4.0 vision.


Selecting the right vendors


When the right architecture is in place, manufacturers 
should deep dive into the functional and non-functional 
analysis of vendors, and undertake key vendor 
selection steps: defining their requirements, engaging 
vendors through a request for proposal, scoring them, 
and – as a last step – finalizing their contract. 
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Implementing the Industry 4.0 vision 
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4. EXECUTE


Next, a small-scale implementation per plant of one or two technologies should take place, 
so that any learnings can be adopted, the business case proved, and the trust of the key 
stakeholders increases.


This proof-of-concept stage proves that 
the technology can deliver value, and will be 
recognized by the enterprise. After this, a pilot 
stage will test the effectiveness of solutions in a 
real-world environment, which can then be shown 
to be robust and ready to be adopted by users.


When this is concluded, it is time to scale up 
technologies and make the strategic process a 
reality, with the help of a standardized technology 
deployment toolkit, bringing exponential value 
to the enterprise. Tracking savings during this 
process can help enterprises to measure their 
gains, highlight additional opportunities and 
establish effective governance.


The execution should be conducted with a 
standardized PMO Governance tool connecting 
all stakeholders (plant teams, vendors, system 
integrators, consultants). A single, platformized 
project and a results’ view are core to enable 
enterprise wide reporting visibility, accountability 
and speed up decision making processes.


The Execute phase


Proof of Concept (PoC)


CONTROLLED ENVIRONMENT REAL WORLD


Pilot Scaled Deployment


Demonstrate business value


Prioritized Use Case


Small-scale implementation


Minimum Viable Product


Broad implementation


Full-scale Solution


LEARN MORE


EY supported by SmarterChains PMO software



https://www.smarterchains.com/

https://www.ey.com

https://www.smarterchains.com/industry-40-masterplanner
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4. EXECUTE


CASE STUDY: EXECUTE PHASE FOR ENTERPRISE


The CPG manufacturer from the previous 
case studies decided to also proceed with the 
Execute Phase of the Industry 4.0 Journey. 
Having defined an Industry 4.0 Strategy for 6 
selected plants the data were extrapolated to 
the enterprise level. That resulted in the creation 
of an enterprise-wide strategy. After that point, 
the execution phase started with 5 pilot sites 
and then the enterprise rollout followed. 


One critical “get right” was to define a clear 
enterprise architecture which became the 
blueprint for each Plant Architecture. Next, the 
vendor selection took place by considering 
the input from the User Stories, defining 
the requirements, engaging and scoring the 
vendors and finalizing the contract. Finally, the 
deployment executed through a combination of 
Proof of Concept, Pilot and Scaled deployments. 
The value potential of this execution phase was 
calculated to 96M $ cumulative 5-year savings. 


Watch the detailed case study


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY
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4. EXECUTE


CASE STUDY: Smart Factory 4.0 & Manufacturing Excellence implementation 
across multiple European plants for a global tire manufacturer


EY Smart Factory


Solution / 
approach


Results


•	 Defined blueprint, detailed implementation roadmap, including 
vendor selection of IT solutions (RFI/RFP), and standardized roll-out 
approach


•	 EY performed the overall project management to drive activities 
and teams to right results according to timelines, including vendor 
selection and


•	 EY acted as system integrators for the use cases that provided the 
most value


•	 Worked with client IT department to acquire, widen, install and 
configure required IT software


EY brings SmarterChains roadmap into reality with in-depth Smart Factory 
implementation capabilities, which enables end-to-end integration across the whole 
enterprise.


•	 Quantitative: The program delivered 23M EUR savings per year via: 
waste and scrap reduction, OEE increase, headcount reduction in 
selected sites


•	 Qualitative: inventory value decrease, increased quality, increased 
ticket achievement and adherence


Advanced 
scheduling


MES


Connected 
Worker


Smart Energy


Smart 
Maintenance


Smart Material


Smart Quality


Smart
Production


Allows plants to schedule production across all 
departments in one integrated application


Links between production and warehouse by 
using modular and integrative software 


Connects and engages with workforce of 
industrial companies, improving safety, quality, and 
productivity


Connects all energy and utilities consumption to 
products, assets and processes to analyze utility 
consumption and identify deviations


Utilizes sensors and adv. analytical models to 
monitor equipment, detect & report on symptoms 
and predict failures/breakdowns


Leverages statistical models to optimize the quality 
of manufacturing operations and  manufactured 
products


Enables full visibility of RM’s, WIP and FG’s 
throughout the Plant and automatically triggers 
movements and goods transactions


Aims at optimizing your production process and 
reducing OEE by identifying key bottlenecks



https://www.smarterchains.com/

https://www.ey.com
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Next Building and maintaining an 
ecosystem of excellence


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


A journey that unlocks value each time it 
is taken


When the enterprise-wide Industry 4.0 
transformation has been successfully 
implemented, and enterprise value is 
being unlocked at scale, a final, infinite 
stage awaits: participation in an 
ecosystem of excellence together with 
industry peers and other manufacturing 
leaders, in which best-practices and 
common challenges are shared and 
embraced in partnership.


The data-driven framework and its 
implementation stages detailed in the 
previous pages of this whitepaper will go 
some way to enabling an objective focal 
point for manufacturing leaders across 
industries to collaborate and build shared 
value. Just as ‘sustainability’ is a challenge 
too complex to be solved individually, the 
value of Industry 4.0 must be unlocked 
through collective, common efforts that 
help all participants rise together. 


In 2022, this ecosystem of excellence 
does not yet exist. Currently, too many 
manufacturing leaders are building their 
own, individual ecosystems of vendors 
and technologies across the supply chain, 
but without any centralized or objective 
standards to enable meritocracy and 
optimize collective value creation.


Importantly this transition to an 
ecosystem of excellence will ultimately 
benefit all stakeholders. Employees 
across enterprises will enjoy safer, more 
fulfilling, value-adding work, enterprises 
will build greater resilience and agility, 
manufacturing industries will play an 
important role in driving living standards 
within planetary boundaries, and society at 
large will be able to adapt and accelerate 
its journey to a sustainable future.



https://www.smarterchains.com/

https://www.ey.com
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About SmarterChains


The challenge we address…


Too many companies find Industry 4.0 
deployment problematic because of 
leadership restraints, unaligned enterprise 
strategies, increased technological and vendor 
complexity, fragmentation of intelligence 
across tools, people, and workflows, and 
intense change management difficulties.


The solution we provide… 


A Software-as-a-Service platform that 
connects all manufacturing stakeholders 
to comprehensively manage knowledge, 
accelerate Industry 4.0 capabilities, and 
exponentially create value enterprise-wide.


A digital maturity 
assessment to measure 
organizational & 
technological capabilities 
followed by an advanced 
Industry 4.0 loss 
analysis to identify 
plant pain points.


Industry 4.0 strategy 
definition based on a 
detailed cost-benefit 
analysis. Vendors’ 
suggestions for each 
proposed solution.


Implementation 
of Industry 4.0 
Master Plan to 
achieve a successful 
implementation and 
drive internal adoption.


Executive summary     WHY: The I4.0 Journey     HOW: The Framework     WHAT: The 4 Phases     Next     About SmarterChains     About EY


We are dedicated to enabling 
manufacturers to strategize towards 
Industry 4.0 through our proprietary 
4-step (educate, prepare, define, execute) 
digital transformation Framework. 


An educational 
framework to enable 
the discovery of new 
knowledge and help 
scale learning across 
the enterprise. 


EDUCATE PREPARE DEFINE EXECUTE
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About EY


EY in a nutshell


At EY, our purpose is building a better working 
world. Through the four highly integrated 
service lines – Assurance, Tax, Transactions 
and Advisory – and our deep sector EY 
knowledge, EY teams help clients to capitalize 
on new opportunities and assess and manage 
risk to help deliver responsible growth. 


Re-thinking end-to-end supply chain 


With the EY Supply Chain Reinvention 
framework, we have built a suite of asset-
backed solutions enabled by advanced 
technologies such as data analytics, 
blockchain, machine learning, robotics and 
artificial intelligence. This suite of solutions 
extends from end-to-end supply chain 
strategy, strategic architecture, operational 
excellence, and supply chain resilience.


Future of manufacturing


In today’s digital world, manufacturing 
performance is more critical than ever in 
order to enable businesses to deliver on 
their growth and margin targets. Companies 
are struggling to make a sustainable 
breakthrough in performance using traditional 
manufacturing excellence approaches. 


The EY Smart Factory solution bridges this 
gap by integrating manufacturing excellence 
capabilities and smart technologies in factories 
to create a smarter workforce. EY Smart 
Factory drives a high-performance culture 
and continuous improvement approach to 
support employee ownership at the site level. 
The solution provides manufacturing 
transformation helping clients make 
smart decisions, realize loss elimination 
and increase productivity throughout the 
supply chain. It creates an organizational 
construct with a continuous improvement 
cycle, where people can continually upskill 
and leverage emerging technologies.


Leveraging powerful collaborations 


EY capabilities are underpinned by unique 
collaborations with P&G and Microsoft. Together 
with P&G, we help our clients to achieve 
higher levels of manufacturing performance. 
Our alliance with Microsoft combines 
deep EY insights and experiences with the 
scalable, enterprise cloud platform and 
digital technologies of Microsoft. Together, 
we can help accelerate digital strategies and 
amplify our clients’ business performance.


Supply Chain 
Professionals


>5’000


Globally Connected
Consultants


>280’000>280,000


>5,000


This Publication contains information in summary form and is therefore intended for general guidance only. It is not intended to be a substitute for detailed research 
or the exercise of professional judgment. Member firms of the global EY organization cannot accept responsibility for loss to any person relying on this article.
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EY Smart Factory
We believe that people drive sustainable improvement. 
Our Smart Factory solution empowers the shopfloor 
to improve the performance of their daily tasks, 
instills a standard work discipline and cadence, and 
provides predictive insights that help support leaders 
and teams, to drive competitive advantage.


The EY Smart Factory solution is a combination of leading 
practice intellectual property (IP), digitally enabled 
proven methods, data sensing and analysis, supported 
by subject matter resources to allow a self-managed 
and sustainable operational excellence journey.


EY brings roadmap into reality with our Smart Factory holistic framework,
which enables end-to-end integration across the whole enterprise.


This Publication contains information in summary form and is therefore intended for general guidance only. It is not intended to be a substitute for detailed research 
or the exercise of professional judgment. Member firms of the global EY organization cannot accept responsibility for loss to any person relying on this article.


Connected 
Worker


Smarter ways of 
working


Advanced 
connectivity


Automation 
and 


Technology


Connected 
supply 
chain


Remote 
Worker 


Enablement


Digital OpEx 
Coach


Analytics, 
Citizen 


Developers


Op Ex 
System


Digital twin 
and control 
tower


Smart 
process 


optimization


Touchless 
planning and 
scheduling


Smart 
Energy 


Management


Process 
Automation


Sensorization 
and automation


Operating 
model


Shop Floor 
Control & 
ERP  MES IT, OT & 


Cyber 
security


Edge data 
lake & cloud


Seamless 
connectivity 
5G/LTE


Additive 
Manufacturing


Standards and 
capabilities


Automated 
warehousing, 
AGVs & Robots
Cobots


Zero touch
manufacturing


* Examples of results from EY Smart Factory clients
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Contact


For more information about the details of this study, 
please reach out to EY or SmarterChains experts:


Fabian Wehren, EY partner fabian.wehren@ch.ey.com
SmarterChains info@smarterchains.com
or by visiting www.smarterchains.com.


Follow us



https://www.smarterchains.com/

https://www.ey.com

http://www.smarterchains.com

https://twitter.com/smarterchains

https://www.linkedin.com/company/smarterchains/
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FOOD AND BEVERAGE


Collaborating to create 
the future factory  
for food and beverage 
manufacturers  


Helping manufacturers and their innovation partners succeed 
siemens.co.uk/food-beverage



https://new.siemens.com/uk/en/markets/food-beverage.html
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Introduction


Introduction


Brexit, the climate crisis, a national skills shortage, a global pandemic:  
any one of these factors in isolation is enough to disrupt the UK’s food and 
beverage manufacturing industry. In 2020, all of these factors coalesced to 
create unprecedented levels of pressure. Both manufacturers and machine 
builders adapted quickly to try and protect staff while minimising supply 
chain issues. But they’re also hard at work considering how best to move 
forward in the long term. 


Most understand that accelerating digital 
transformation and maximising the value of data 
will be central to tackling these challenges. As 
new research from Siemens reveals, 
manufacturers know that operations need to 
become more resilient and agile, with minimal 
machine downtime and the ability to pivot 
production at speed. Productivity and efficiency 
need to go up – while costs need to go down. 
There’s a demand for more proactive planning, 
more preventative actions, and more 
recommendations. And all of this needs to be 
achieved with sustainability targets in mind. 


The race to transform successfully is on. Some are 
already out of the starting blocks, embracing 
digitalisation and automation to drive outcomes. 
Machine builders, of course, have a pivotal role to 
play in this shift – supporting end users with 
greater machine performance and roadmaps for 
the future. In fact, there’s a growing awareness 
that since manufacturers and machine builders 
can bring different things to the table, 
organisations can’t solve these problems on  
their own.


Methodology 
Siemens surveyed and interviewed more 
than 25 of the UK’s leading food and 
beverage manufacturers, along with the 
machine builders who provide them with 
the machines for production and 
packaging. Through analysis of this 
quantitative and qualitative research, 
we’ve established what manufacturers are 
seeking, how machine builders are hoping 
to support them – and what additional 
support is needed for the two groups to 
innovate together successfully. 
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Introduction


Silos of innovation and best practice need to be 
bridged, with manufacturers and machine builders 
finding the sweet spot for collaboration. But as our 
research indicates, it’s not always clear what role 
different parties need to play. For businesses that 
have historically worked on a transactional basis 
only, working together is easier said than done. 


To achieve this, manufacturers and machine 
builders need clear oversight of what their 
respective strengths are, as well as what the other 
is expecting and can feasibly deliver. New 
partnerships and forums for innovation need to be 
developed - and as our research suggests, external 
technology providers may have a role to play in 
facilitating the shift. 


•	 COVID-19 pandemic
•	 Skills + labour supply
•	 Brexit
•	 Sustainability


•	� Transforming energy  
use and packaging


•	 Productivity
•	 Resilience
•	 Efficiency
•	 Agility


Digitalisation + automation
•	� Data-driven, track and 


measure
•	 Proactive, preventative
•	� Outcomes-based 


relationships


A new era of collaboration  
is needed
A	 Machine builders
B	� Food and beverage 


manufacturers
C	 Tech providers


Unprecedented combination of macro 
economic and societal pressures


Accelerated  
transformation drivers


Common  
enablers


A B


C


Overall drivers and connections between machine builders, manufacturers and digital technology providers
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Introduction


Our highly competitive market means we 
often don’t share best practice very well –  
it would be great for machine builders and 
technology providers to help with that.
International snacks producer
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CHAPTER 1


The motivation for 
innovation in food and 
beverage manufacturing 


Innovation motivation for food and beverage manufacturers


Even before external factors like Brexit and the COVID-19 pandemic cast a 
shadow over the industry, food and beverage manufacturers were already 
under pressure from issues like aging infrastructure and rising costs. 


51%Quality


Cost 
Reduction


Agility


Innovation


Productivity


Sustainability


Liquidity


44%


37%


25%


19%


19%


6%


Now – with technical, economic, political  
and workforce challenges in the mix – the 
manufacturers we spoke to collectively recognise 
that innovation and greater machine performance 
will be critical to their future success. 


Strategic motivations 
Manufacturers are looking to radically improve 
machine performance across a range of areas. 
Quality of output remains a key concern, but as 
our research reveals, manufacturers also need to 
be able to withstand disruption, adapt faster to 
change, and hit growing sustainability targets. 


Resilience and agility 
Improving business resilience, machine 
performance and production agility is a growing 
concern for food and beverage manufacturers 
facing supply chain risk, demand fluctuation,  
and production challenges. Even brief downtime 
can have serious and wide-reaching effects, 
meaning there’s strong industry appetite both  
for improved diagnostics, but also for proactive, 
preventative maintenance of machinery – an 
approach which can limit unpleasant surprises  
by identifying potential machine failures and 
resolving issues before they occur.


Highest current strategic priorities (ranked 1 or 2 from list)



https://assets.new.siemens.com/siemens/assets/api/uuid:267a635044aa1962f358eba49a52b185379120e4/df-fb-industry-challenges-ig-en.pdf
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of the food and beverage manufacturers  
we spoke to say resilience is discussed  
more frequently in leadership meetings  
and planning than it was five years ago.


94%


Innovation motivation for food and beverage manufacturers
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Threats to the supply chain at home and abroad 
are driving a need for better scenario planning, 
with manufacturers seeking the ability to change 
production levels quickly as needed. Accordingly, 
75% are exploring greater flexibility for production 
times – and 75% are seeking ways to scale up and 
down faster to meet demand closer to real time. 


Efficiency and productivity  
The demand for greater productivity has always 
been present in manufacturing. However, growing 
pressures – like labour shortages and a need to 
facilitate remote working, for example – mean 
manufacturers are facing spiraling workforce 
productivity challenges. Bots and automation 
provide the opportunity to reduce spreadsheet 
work and repetitive tasks, but skills gaps mean 
innovation can’t always be taken advantage of. 
Manufacturers ultimately need support, not only 
with machinery and software that facilitates 
automation, but with people and process training. 


At the same time, manufacturers are striving to 
create efficiencies wherever they can, minimising 
costs while maintaining quality. One way of doing 
this is to improve machine resilience and extend 
equipment life cycles; many of the manufacturers 
we spoke to are looking to sweat their assets more 
effectively to avoid the need for costly new kit. 


Doing this successfully requires better 
maintenance and understanding of asset health – 
which in turn demands not only better HMIs and 
dashboards with smarter integrations and greater 
visibility of machine data, but also the skills and 
experience to understand and respond to that 
data at speed. 


Innovation motivation for food and beverage manufacturers
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Sustainability  
From environmental legislation to investor and 
consumer pressure, sustainability is high on the 
agenda. Having the ability to transform energy  
use and packaging is rapidly evolving into a 
central issue for suppliers and consumer food  
and beverage brands alike, with three quarters 
(81%) strongly agreeing with the statement: 


"Sustainability in energy efficiency, packaging and 
recycling in our business will receive much more 
focus in our business in the coming years." 


To achieve this goal, manufacturers must be  
able to track, measure and mitigate their 
environmental impact. But as it stands, many  
lack the ability to accurately understand their 
energy usage or the carbon footprint of their 
production and operations environment.  
As one manufacturer put it: 


“We’re pulling together a carbon zero plan  
now but there are still some big unknowns  
at the infrastructure level.”  
National baker


Innovation motivation for food and beverage manufacturers


Some are more mature than others, but all  
are reaching the end of the road with conventional 
efficiencies for energy and downgauging for 
packaging. Having done all they can, the onus  
is increasingly on machine builders and other 
technology providers to help manufacturers  
reach the next stage of sustainable productions. 


For all of these strategic priorities, digital 
transformation – and in particular, better  
access to and ability to use data – can deliver  
powerful results. 


Data can improve resilience, providing a real-time 
view of machinery health to enable proactive 
maintenance and faster repairs. It can boost 
efficiency and productivity, if used to power 
automation and free up staff to focus on other 
tasks. And with better visibility through data, 
manufacturers can make strides towards 
sustainability goals, whether that’s greener 
packaging, minimising waste or using energy 
more efficiently.


But as it stands, food and beverage manufacturers 
face serious challenges in gathering, analysing 
and reacting to data effectively. For the industry  
to progress, these roadblocks must be overcome. 
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CHAPTER 2


Data and digitalisation


Production line environments are rich with data. And as Siemens research 
shows, manufacturers are keen to both utilise it effectively, and embrace 
digitalisation more widely.


•	� 75% are discussing digitalisation more than 
they were two years ago 


•	� �81% are exploring ways of capturing more 
production line data


•	� �81% are exploring ways of managing and 
analysing production line data 


Yet data maturity is low. Almost half (50%) of  
the manufacturers we spoke to are in the early 
stages, with an additional 38% only somewhat 
mature. Some have limited data visibility, with 
interfaces that make data gathering difficult to 
manage, while others have an abundance of  
data but no real sense of what to do with it.


Data and digitisation


Fundamentally, all the data in the world  
means nothing if it’s not possible to analyse  
and respond to it in a timely manner. It should  
be noted, however, that this is as much a point 
around people and processes as it is technology. 
As automation and data gathering increases, the 
demands on people change. There’s anxiety about 
what growing automation means for certain roles. 
And while the value of greater data usage and 
digitalisation is obvious, the absence of relevant 
skills in the workforce means it's difficult to  
realise value. 


50%  
Early stages currently limited data visibility 
across assets


38%  
Somewhat mature some data helps asset 
visability but aware there is more to do


13%  
Leading compared to peers at the cutting 
edge of new capabilities


Approach to digital and data-driven strategy for production line assets' 
performance and maintenance
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As a result, some of the businesses we spoke  
with are cautious about a tech-led agenda which 
neglects to facilitate people and process change 
sensitively. Even as tech evolves and digital 
transformation accelerates outcomes, it can  
create serious problems with those working on  
site – particularly for those whose roles have 
historically involved monitoring and measuring 
machine performances across a range of screens. 


Increasingly, with this information accessible  
on a single screen, employees are being asked  
to shift to more analytical, problem solving roles.  
And that means major cultural and skills evolution 
is required, whether that’s reframing objectives, 
retraining those whose jobs have been impacted  
by automation, or bringing in external support to 
upskill existing workforces to be able to interpret 
data effectively. Ultimately, those working in the 
industry need thoughtful support and considered 
training to move in step with transformation –  
or the advantages of new technology could  
be outweighed by the strains placed on the  
people involved. 


Data and digitisation


Supporting change 
With so much complexity to wade through  
– and with technology, people and process 
challenges to untangle – food and beverage 
manufacturers need support if they’re going  
to succeed. Machine builders and other industry 
tech providers have an important role to play  
– and as both our survey and interviews made 
clear, manufacturers are looking to these 
organisations to assist. 


When we asked manufacturers what support they 
would most value from machine builders in order 
to address challenges, responses included:


•	� �More guidance and visibility of their digital 
strategy for assets


•	� �Service support and training


•	� �More collaboration on product development 
and roadmaps


•	� �Guarantees that assets with be kept up to date 
with digital factory norms and connectivity 
over their lifecycle


•	� �Guarantees on KPIs
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Data and digitisation


Support most valued from machine builders to address current challenges around digitising 
production assets and taking action on data they provide: ranked 4 or 5 on scale of 1  
(no value) - 5 (extreme value)


88%Guarantees that machines can meet production 
KPIs through virtual factory acceotance testing


More collaboration on product 
development and roadmaps


Machine builders provide more guidance/
visibility of their digital strategy for assets


Enhanced service support and training 
to keep up with latest digital capabilities


Enhanced SLAs around uptime 
or other production KPIs


Guarantees that assets will be kept up to date with 
digital factory norms and connectivity over their lifecycle


Guarantees to keep up with sustainability 
norms/compliance over time


82%


75%


69%


63%


62%


56%


Firstly, there’s an emerging sense that 
manufacturers want to evolve how they buy 
machinery. Their desire for assurances around 
KPIs, and SLAs, suggests that a shift to a service 
servitization model could be beneficial, rather 
than simply buying machinery and taking it  
from there. 


Beyond this, they want to work with external 
partners to evolve, adapt, learn and grow. With 
internal skill sets often lacking, manufacturers  
are seeking expert voices that can guide them  
on resilience, agility and predictive capabilities. 
And they don’t just want access to more data  
– they need help turning this into useful,  
actionable information.


The expectation from manufacturers is clear  
– and according to the providers we spoke with, 
most machine builders recognise and understand 
the need that food and beverage manufacturers 
have. However, our research also indicated that 
there’s more work to be done before they can  
fully support.


 “We want actionable insight and  
useful dashboards – please don’t 
 just throw data at us. There’s a lot  
of high concept discussion of digital 
transformation but this clashes with  
the lack of evidence-based results 
 and tangible impacts. Many pilots 
haven’t been game-changing.” 
International flavourings manufacturer


 “We also expect machine builders  
and technology providers to share  
best practices and use cases that  
are applicable to us – and offer  
more guidance on frameworks and 
relevant outcomes. The culture and 
integration gap between OT and IT  
is an issue in terms of data but also 
resilience and cyber security, for 
example – help us bridge it.” 
International flavourings manufacturer
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Data and digitisation


We increasingly expect proactive, predictive 
and preventative relationships with machine 
builders. We’re realistic about what kind of 
SLAs are possible – but we’d like advice on 
best practice and expected performance on 
longevity and maintenance cycles.
National baker
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CHAPTER 3


Stepping up to support: 
Machine builder ambitions 


At present, machine builders are some way off being able to collaborate  
with manufacturers on all of their strategic goals. Their capacity for 
innovation is significant, and many are collaborating with manufacturers 
successfully on specific briefs and problem solving – such as making specific 
machines more agile. 


Stepping up to support: Machine builder ambitions


Broadly, the providers we spoke with feel they can 
offer guidance and visibility of digital strategy for 
assets, and assurance that assets will be kept up to 
date with factory norms and connectivity over 
their lifecycle.


Yet as the industry gets to grips with ambitions 
around the data-driven factory of the future,  
a general shortage of data and analytics experts  
in the industry means machine builders aren’t  
yet in a position to help to full effect. 


However, they have ambitious plans for the future. 


This includes: 
•	 �Collaborating on product development and 


roadmaps


•	 �Expanding their capabilities for capturing and 
analysing data


•	 �Offering enhanced SLAs around uptime or 
production KPIs


•	 �Giving assurance around sustainability norms 
and legislation
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Innovation in action 


Facilitating agility 
Machine builders are exploring how they can  
help manufacturers pivot at speed – a capability 
that has proved crucial during the Covid-19 
pandemic. Some manufacturers have needed to 
adapt packaging, repackaging products previously 
sent to hospitality businesses for a direct-to-
consumer model. Others had to change the size of 
packaging; it’s just one example, but with many 
spending Christmas in lockdown, demand for large 
turkeys decreased, meaning there was  
a greater need to package crowns and legs. 


Machine agility is fundamental to achieving  
this. It can also contribute to sustainability  
goals, as green packaging alternatives  
emerge and manufactures have to adapt.  
And it may even support manufacturers looking  
to decentralise sourcing and rely on food grown 
locally – meaning the goods requiring packaging 
change with the seasons. 


One machine builder we spoke with is exploring 
delivering smaller units with more flexibility,  
and configuring units to be easier to switch in  
the future. Another is looking to create a more 
flexible, modular approach, with assets that  
are easier to deploy and upscale.


Meanwhile, several of the machine builders we 
spoke with are providing more freedom by 
offering more flexible terms.  
 
Creating the conditions for resilience  
With end user manufacturers seeking more 
assurance about performance and availability, 
machine builders are increasingly advising on 
predictive capabilities – along with proactive 
maintenance and preventative fixes – to ensure 
operations can continue without interruption. 


Stepping up to support: Machine builder ambitions
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Many machine builders agree they should act  
as the experts on how their equipment runs,  
how it can be maintained, and how assets can  
be sweated – although they’re also aware that 
some use cases are very specific, making it  
hard to commit to contractual guarantees in a 
scalable way. 


Our research also suggested that, while 91% of 
manufacturers are discussing resilience, not all of 
the machine builders we spoke with are having 
these discussions with end users – meaning 
there’s a need for more conversation between  
the two groups. 


Remote management  
The Covid-19 pandemic has forced an acceleration  
for those exploring how the production line  
can be managed, maintained, altered or  
analysed remotely. 


However, the constraints of lockdown aren’t the 
only motivating factor here. With skills in such 
short supply, using augmented reality or remote 
management capabilities eases the burden on a 
limited pool of skilled individuals being physically 
in the room.


Data management 
With manufacturers producing more and more 
data, machine builders are looking to support 
them with utilising this information effectively. 
What this looks like in reality varies – from 
dashboards that make data easier to understand, 
to integrations at the edge that ensure insight 
can be shared easily. 


As with manufacturers, the overall conclusion  
is that machine builders are working hard to 
innovate and accelerate digital transformation  
– all while moving towards an operational  
model that enables everyone across the industry 
to collaborate for better outcomes. 


However, the fact remains that there are still 
hurdles to be jumped on both sides – such as 
talent shortages, facilitating collaboration, and 
even financing the necessary transformation. 


Stepping up to support: Machine builder ambitions
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Rethinking finance   
The need to invest in new technologies,  
new processes and training for employees  
is clear, both for machine builders and the 
manufacturers they serve. However, as many  
of the organisations we spoke to were well 
aware, it isn’t as simple as identifying the  
need and responding to it. 


Financing any new investment (and finding 
the time to plan and execute new tech or 
training) is a serious barrier. And while the 
demand for training is huge, there are a 
limited number of experts operating within 
the industry who can deliver this. 


Stepping up to support: Machine builder ambitions
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CHAPTER 4


Collaboration 
for the future factory 


Although there’s a clear sense of where innovation efforts should focus, 
there are undeniably, many challenges afoot for both food and beverage 
manufacturers and the machine builders hoping to support them. 


There’s uncertainty about finding or developing 
the right talent to lead on key projects. Since no 
single organisation alone has the time, talent and 
resource to solve all of the industry’s problems,  
a big cultural shift is required to facilitate the 
collaboration that’s needed. And with so much 
innovation required, organisations are also being 
placed under financial pressure, at a time when 
many are already feeling the pinch due to the 
broader economic situation. 


Collaboration for the future factory


But, more positively, there is an emerging  
sense of how to move forward.


As our research shows, manufacturers  
understand both the trends in the market, and 
what innovation should look like in order for the 
industry to thrive. From smarter data analytics  
to remote management and greater flexibility in 
the production line, these businesses can see a 
smarter, more resilient and more agile future for 
the factory floor – and they’re keen to build on 
recent transformation changes and learnings. 
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Where next: Five areas for collaboration   
Here are five areas we believe machine builders, 
technology providers and manufacturers should 
aspire to work together:


1	� Data-driven innovation: ways of capturing 
information and using it to innovate 
production and processes - e.g. digital  
twins, simulations, scenario planning. 


2	� Combining people, process and data: 
frameworks for assessing the need, 
understanding impact and then  
managing change


3	� Finance: budgeting and optimising  
the costs of innovation 


4	� Joint vision for sustainability: sharing  
best practice and innovation from across  
the industry and supply chains


5	� Going beyond the food and beverage industry: 
sharing best practice from other heavy heat 
and energy users


Collaboration for the future factory


Perhaps most importantly, there’s a growing 
sense that businesses don’t have to figure all  
of this out alone. Everyone involved sees the 
need for a more holistic approach to achieving  
all of these ambitions – with people, processes 
and technological innovation considered in 
tandem, rather than siloes. 


There’s an appetite for collaboration, 
understanding, and sharing of best practice 
across the industry. With skills in short supply, 
and pressures mounting, food and beverage 
manufacturers are keen to be supported and 
guided by those who provide their production 
line equipment. Machine builders, meanwhile, 
are also keen to share knowledge across the 
industry, while taking on more of a consultative 
role for manufacturers. 


But since this level of collaboration is new ground 
for an industry that has traditionally worked in 
siloes, there’s a need for external partners to step 
up and facilitate.
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Experience in action: Siemens’ expertise  
Siemens’ global scale and expertise means  
we’ve long been at the forefront of innovation  
in digitalisation and automation. We work closely 
with manufacturers, machine builders and other 
technology providers to continuously improve 
their operations for the digital future.


Ultimately, this means we have the ability to 
combine the theory of digital transformation 
across the industry – with real world experience 
and best practice for making it happen. We can 
offer expertise, planning and even the finance 
packages to support change. 


TrakRap: A worked example  
Siemens has worked with packaging solutions 
provider TrakRap to create a cheaper, more 
efficient and more sustainable alternative  
to traditional secondary wrapping processes. 
TrakRap’s ‘orbital wrapping’ process uses the 
Siemens SIMATIC and SINAMICS platforms to 
continually control the tension, speed and angle  
at which wrapping has to be applied. 


The process has been met with positive feedback 
from manufacturers – but as TrakRap discovered, 
certain items are more difficult to package than 


others, due to instability. Siemens supported 
TrakRap to develop a new machine that can 
counter this, through a collaborative project  
with several external partners. 


This project has used Siemens technology to 
virtually develop, test and commission TrakRap’s 
latest machine on a digital twin – a fully 
functioning 3D computer model of the machine. 
This positioned TrakRap to run simulations and 
design new solutions to problems that weren’t 
immediately clear.


This isn’t only a clear example of the tangible 
value possible from data; digital twins of this type 
are also a clear way of understanding a machine’s 
‘business as usual’ performance in detail over long 
periods of time. 


As TrakRap CEO Martin Leeming says:  
“We now think of our machine not so much as a 
physical entity but as a flexible software platform 
that can adapt to different types of environment, 
product and set up, enabling us to predict  
quality, throughput and timescales.”


Learn more here


Collaboration for the future factory



https://new.siemens.com/uk/en/company/stories/industry/trakrap-wrapping-its-way-to-industry-4-0.html
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Subject to changes and errors. The information given in  
this document only contains general descriptions and/or 
performance features which may not always specifically 
reflect those described, or which may undergo modification 
in the course of further development of the products.  
The requested performance features are binding only when 
they are expressly agreed upon in the concluded contract. 
 
© 2021, Siemens


To find out more information visit our website: www.siemens.co.uk/food-beverage 
or get in touch with our experts here



https://new.siemens.com/uk/en/markets/food-beverage.html

https://www.siemens.co.uk/get-in-touch




image1.png
7487 GOALS TO TRANSFORM OUR WORLD

@ Shioment GLIALS
S

3 v R
AOWEL N ANSTATON

i v

1" 17 pmestes

BN

e @

SUSTAINABLE
DEVELOPMENT

GOALS





image2.jpg




