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Abstract 

Industry 4.0 is at the moment one of the most talked-about topics amongst industry companies. 
Management teams of discuss the area as something they want to implement, but since it is an 
ongoing industrial revolution it cannot be implemented straight away. This study is looking into 
the subject of Industry 4.0 and the identification of nine different technology drivers that a 
manufacturing company can use as tools in a production environment. However, what is less 
known is how the tools can be applied to a global company and its different cultures. Because 
even though Industry 4.0 is about decentralization and giving responsibility to every co-worker, 
they need to work with a common framework, thus standardization.  

A company that has started to look into Industry 4.0 is Lantmännen Unibake, who is a global 
bakery group. Therefore, they serve as the case company in this exploratory study where the 
goal is to conduct a pre-study that gives them, and the food industry, information and guidelines 
on how Industry 4.0 applies to their industry. Hence, what improvements it can lead to, what 
tools that will be suitable, and what the prerequisites for a successful Industry 4.0-
transformation will be. The method to answer the research question starts with conducting a 
comprehensive literature study, followed by several interviews around Europe, and ending in 
an analysis of the current state with help from the literature framework.  

The analysis has ended in a conclusion that there is no single or easy answer to the questions 
since food industries might vary a lot from one to another. Although, in this case, the answer 
would be that six out of nine tools would be applicable in a global food-supply-chain, some 
needing more preparatory work than others. By implementing these tools, companies will see 
more engaged employees that are prone to take autonomous decisions, more accurate 
production planning, proactive rather than reactive working ways, fewer defects, and higher 
customer satisfaction. Regarding the prerequisites for transformation, the answer depends on 
what tools that are used. But what all cases have in common is that there is a need for aware 
and engaged employees. Everyone will have to be in on the change, understanding why and 
how, and what benefits that will come out of it.  

For future studies, it is suggested to look into how maturity models can be applied to these kinds 
of issues smoothly. The existing maturity models for Industry 4.0 are very complicated and 
difficult to apply; thus, they would need some development. Another area would be a cost 
model of the different tools, as well as a comparison of the tools and food regulations. 

Keywords: Industry 4.0, food industry, culture, industry transformation, global, FMCG 
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Sammanfattning 
I dagens läge är Industri 4.0 ett av de hetaste ämnena bland industriföretag. Ett problem är att 
det ofta diskuteras som något som bör implementeras vilket skapar en felaktig bild av vad 
Industri 4.0 är, en pågående industriell revolution. Denna studie undersöker ämnet Industri 4.0 
och identifierar nio verktyg som kan användas som teknologiska drivkrafter i en 
tillverkningsmiljö. Då dagens forskning är i sin linda finns det begränsat med information om 
hur dessa verktyg kan anpassas till att fungera i en global miljö med flera olika kulturer. Även 
om Industri 4.0 till stor del handlar om decentralisering och att ge ökat ansvar till alla 
medarbetare så kräver den nya typen av industri också standardisering och att ett företag har ett 
gemensamt ramverk. 

Lantmännen Unibake är ett företag som har börjat undersöka möjligheterna med Industri 4.0. 
Lantmännen Unibake är en av Europas ledande bagerigrupper och agerar som case-företag i 
denna utforskande studien. Syftet är att sammanställa en förstudie om hur Lantmännen Unibake 
och livsmedelsindustrin kan utnyttja Industri 4.0:s potentialer, det vill säga vilka förbättringar 
det kan leda till, vilka verktyg som är applicerbara på industrin och vilka förutsättningar som 
krävs för en lyckad transformation. För att svara på dessa frågor har en omfattande 
litteraturstudie och flertalet intervjuer genomförts runt om i Europa. 

Med hjälp av nulägesanalysen och litteraturstudien har slutsatsen blivit att det varken finns ett 
ensidigt eller enkelt svar på frågorna då livsmedelsindustri skiljer sig väldigt från företag till 
företag. I detta fall har sex av nio verktyg identifierats som användbara för en global 
livsmedelsvärdekedja, dock kräver somliga verktyg mer förberedelser än andra. Genom att 
implementera dessa verktyg kan företaget komma att se motiverad personal som är mer benägna 
att ta autonoma och snabba beslut, mer tillförlitlig produktionsplanering, ett proaktivt snarare 
än reaktivt arbetssätt, minskad mängd defekter och högre kundnytta. Förutsättningar för en 
förändring beror på vilka verktyg som väljs, dock kräver alla att personalen är medveten om 
förändringen. Både varför den behöver göras, hur det kommer gå till och vad för fördelar det 
kommer leda till . 

Förslag för framtida studier är att se över hur en mognadsanalys kan appliceras på denna typ av 
situation då de modeller som existerar inom området i dagsläget är väldigt komplicerade och 
därför svåra att applicera på gemene företag. Ett annat område är en kostnadsanalys för de olika 
verktygen, likväl en jämförelse mellan verktygen och huruvida de uppfyller livsmedelsreglerna. 

Nyckelord: Industri 4.0, livsmedelsindustri, företagskultur, industriell transformation, globalt 
företag, bageri 
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1 Introduction 
This chapter aims to give an introduction to the topic of the research. Firstly, the introductory 
background will be introduced, followed by the initial problem formulation. After that, the 
purpose and research question of the study will be presented, followed by delimitations for the 
study and what expected contribution that will come out of this research.  

1.1 Background 
In recent years, there has been a change in the manufacturing industry regarding increased 
complexity and new requirements (Hofmann & Rüsch, 2017). For the food industry, there has 
been a trend change that has affected and changed the demand that further has led to new 
difficulties for the supply chain (Pilinkiene, et al., 2017). The changes are caused by, for 
example, growing international competition, increased market volatility, and demand for 
individualized shortened products (Hofmann & Rüsch, 2017). Consequently, the change in the 
demand, together with new legislation, has changed the environment for competition 
completely. To be able to keep their competitive advantages, food industries stand in front of a 
great digital revolution where IoT, AI, Big Data and traceability methods will be applied on 
everything from fields to factories (Arnaldi, et al., 2010). Thus Industry 4.0 is moving into food 
manufacturing.  

Industry 4.0, or the fourth industrial revolution, is a German initiative from 2011, introducing 
the idea of a fully integrated industry (Bauernhansl, et al., 2014). Going from the third industrial 
revolution with digitalization and electronic automation, to smart automation, is predicted to 
affect and benefit 46% of the global economy (Rojko, 2017). "The idea of a fully integrated 
industry" means the goal of having a tight integration of physical and digital worlds by 
combining big data analytics with the Internet of Things, hence a digital "smart" factory.  

The food sector, in particular, food security, is stated to be one of the Global Drivers for 
sustainable change together with for example emissions and the global climate (Siemieniuch, 
et al., 2015). According to Khan and Turowski (2016), "A company which fails to cope the 
technology challenges also face the challenge of introducing new products/services, 
innovation, and business models". Accordingly, the global sustainable development will 
depend on, amongst other things, the innovative and sustainable change of the food sector in 
the near future, especially regarding technology, i.e., manufacturing processes. The need for 
implementation of Industry 4.0 in food industries is therefore not only self-fulfilling for the 
company, but also a part of the change into a more sustainable world. Because of for example 
climate changes, like the one in the summer of 2018 (Jordbruksverket, 2018), more efficient 
supply chains that can cope with unexpected fluctuations, will be needed in the future 
(Siemieniuch, et al., 2015). All these causes add up to that the implementation of Industry 4.0 
is not only needed for commercial development but also the environment. Thus the food 
industry will have to change to be able to cope with the climate changes that are to come. 
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1.2 Problem formulation 
Lantmännen Unibake has in the previous years experienced some problems regarding 
traceability, in particular, difficulties in tracing and deriving problems that cause faulty 
products. Beyond, they wanted to develop a continuous improvement plan with guidelines for 
decision making, why they started to search for and develop a suitable manufacturing execution 
system. The expected outcome was CI (continuous improvement) activation, process 
knowledge, and process stability, thus expected to improve and affect both management and 
manufacturing. However, they experienced some problems when launching the project, mostly 
caused by difficulties derived from the fact that they are a global company. Because of them 
being global, several different cultures are operating within the organization, together with 
different manufacturing systems, why standardization is difficult. However, they hope to be 
able to implement a global, standardized, MES-system in the future, perhaps with help from 
Industry 4.0. 

Before all implementation, it is essential to know what kind of benefits that will come out of it. 
For the next industrial revolution, companies need to know where the implementation and 
changes shall be done to achieve the best results. Today, it is known that by using Big Data and 
thereby gather data from social media and use it in combination with IoT-tools, we can predict 
trends and unexpected fluctuations in demand (Bronson & Knezevic, 2016), but what is less 
known about is how and more specifically where companies can implement these tools in a 
profitable yet sustainable way. Everyone knows that the change is needed, but to what extent? 
Food production has one of the most intricate manufacturing processes because of its organic 
processes and raw materials, particularly bakeries since they use yeast; hence, is it possible to 
use linear frameworks? 

In summary, the problem background indicates that there is a gap in the research regarding how 
and where companies can implement Industry 4.0. In particular, what tools are most suitable in 
the food industry and what are the prerequisites for those. Can they be connected to cultural 
issues? Therefore, this research aims to fill this gap. 

1.3  Purpose 
The purpose of this study is to investigate how Industry 4.0 tools can be used to improve a 
global food-supply-chain, thus make a pre-study on how Lantmännen Unibake can use future 
technologies. Further, the purpose is to find suitable Industry 4.0-tools and investigate what 
improvements that will come out of the new technology. Another aspect of the purpose is to 
find out what prerequisites there are when transforming a global FSC. 

1.4 Research question 
To fulfill the purpose, a main research question has been identified.  

- MRQ: How can Industry 4.0 tools be used in a global food-supply-chain?  
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In order to answer the main research question, three sub-research questions will be researched 
and answered. 

- SRQ1: What Industry 4.0 tools are suitable for a global food-supply-chain? 
- SRQ2: What improvements can the Industry 4.0-tools lead to?  
- SRQ3: What are the prerequisites for a successful implementation of Industry 4.0? 

1.5 Delimitations 
As Lantmännen Unibake commissions this study, the geographical area of investigation will be 
limited to their operations. Accordingly, given the origin of the interviewees, the focus will be 
on Sweden, Estonia, Norway, Belgium, Denmark, and Poland. Because of the different origins, 
thus various cultures, the use of terms and expressions may vary even though they might aim 
to the same thing.  

Even though the research question names "supply chain", the logistic processes from supplier 
to production as well as production to customer, are not included. It could be argued that  
“supply chain” therefore should be changed to “manufacturing”, but since the literature review 
and some parts of the empirical findings, for example on-going projects, covers the whole 
supply chain, this term will be used. Costs for the different tools are also outside of the scope. 

Additionally, the study will be formulated as a pre-study, which thereby also is taken into 
consideration when formulating the research- and sub-research questions. Thus, no 
implementation plan or guidelines for implementation will be included in the report. 

1.6 Expected contribution 
Even though there have been some previous research done on the area, the level of analysis has 
mostly been on corporations and supply chain, i.e., the material processes within a company 
(van Weele, 2017). Some abnormalities might be found regarding the more "soft" parts since 
this research will not only focus on a strict business level, i.e., profitability and improvements. 
However, there will be many interesting findings, especially regarding how Industry 4.0, new 
technologies, continuous improvement, and employee engagement can benefit from each other. 
Furthermore, there might be some findings on how this can be done smoothly concerning the 
cultural differences in a global company.  

The outcome of this study can be used to create an understanding of how the food industry can 
gain from Industry 4.0, which will be a great addition to the current research since this particular 
industry differs from others a lot, and previous research on the area, therefore, is not entirely 
applicable. Since the study will be a pre-study, there will be several possibilities for further 
research.    



 Method 

 4 

2 Method 
This chapter presents the method that has been used to fulfill the purpose of this research. 
Including both the design and approach of the research and the method used for acquiring and 
analyzing data. The chapter is divided into five sections; Research design and approach, 
Literature review, Data collection, Data analysis, and Ethical aspects. 

2.1 Research design and approach 
Before deciding on the thesis subject and purpose, a pre-literature review was conducted. 
Through gap-filling of the pre-study, a research question was then identified. The previous 
research has mostly focused on the management perspective, whereby the research will have a 
level of analysis (Makadok, et al., 2018) that is not only on the business itself but also the 
employees, regarding for example decision making and engagement. According to Makadok et 
al. (2018), it is also vital to decide phenomena to make sure that it will be the same throughout 
the research. Hence the research question, the phenomena for the project will be global food 
companies. 

The research is a case study conducted at the global bakery company Lantmännen Unibake. 
Meaning, one case has been selected to study the phenomena systematically in a real-life 
situation (Blomkvist & Hallin, 2015, p. 60). Thus the possibility for detailed and complex 
empiricism will increase.  

Naturally, since the approach is a case study, the research will be qualitative (Creswell, 2014). 
The strategy will be method/context extension, meaning that a new method and context will be 
used and then described by existing theory, which according to Berthon et al. (2002) is suitable 
to IT-issues, thus Industry 4.0. 

For the theoretical framework, a comprehensive literature review was done in six steps, mainly 
according to Durach et al.'s (2017) theory. However, some essential techniques and tips for 
systematic review in the engineering field were used, since it can be challenging to conduct a 
systematic review on an engineering subject since the previous research is mostly narrative 
(Borrego, et al., 2014) 

2.2 Literature review 
When collecting the data for the literature review, it needs to be the same level of analysis and 
phenomena as for this research (Makadok, et al., 2018). However, since the level of analysis 
for this project involves both global food companies, their production, and their employees, the 
area might tend to be not that limited after all.  

In the pre-study, a small systematical literature review was conducted, and this could, therefore, 
give information about suitable search words and possible titles/chapters that should be 
covered. As mentioned, the literature review followed the Durach et al. (2017) methodology’s 
five steps; (i) determine required characteristics of primary studies, (ii) retrieving potentially 
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relevant literature, (iii) selecting pertinent literature, (iv) synthesizing the literature, and (v) 
reporting the results. Thus, step (i) was performed with help from the pre-study.  

For step (ii), different methods were used. However, to start, two groups of keywords were 
chosen to retrieve articles of interest from the Web of Science. The first group included words 
connected to the technology, for example, “Industry 4.0”, “MES”, “digital transformation” etc. 
The second group contained words regarding the phenomena, for example, “bakery” and “food 
industry”. When searching, one keyword from both groups was combined by using AND. 
Besides, specifying words as “supply chain”, “manufacturing” or “improve*” was added to the 
search. Beyond, cited publication solely is used. The goal was not to use any publications 
written before 2014, but to achieve variation in the framework and to include some of the most 
cited articles, a few older publications are added. 

In the third (iii) step articles were manually checked to ensure relevance. For example, were 
articles focusing on governance proposal and that was geographically wrong (i.e. not focusing 
on Europe)  excluded in this step. When synthesizing the literature (iv), was some gaps in the 
literature found. Thus, some publication was added afterward. These publications were found 
both on Web of Science and KTH’s library system “Primo”. 

2.3 Data collection 
Since the research method is qualitative, there will need to be a method for qualitative data 
collection (Creswell, 2014). Semi-structured interviews gathered data. Even if there might be a 
risk of bias, gathering qualitative data through interviews are one of the best ways to build 
research (Eisenhart & Graebner, 2007). The goal was for the interviews to be on different levels 
of the company to create a great understanding and identify variations within both the company 
itself and its different cultures (Creswell, 2014). However, because of language barriers, it was 
difficult to interview people on a lower hierarchical level. Thus all interviewees have some 
manager-position, although on different levels.  

It is also essential to decide which interview techniques that will be used (Berthon, et al., 2002). 
There was no recording of the interviews; however, notes were taken directly, and there was 
some correspondence through email and Skype when conducting the data collection.  

Beyond interviews, observations were needed (Creswell, 2014). At every plant visit, there was 
a production tour. A majority of the observations was acknowledged during the tours, both by 
me, the tour guide, and the operators. The observations are both about culture and straight-up 
production processes.  

In the table below, all interviewees, their position, date of the interview, and country, are listed. 
When the date says “-“ , there has been several interviews and meetings with these people.  

All interviews are semi-structured. Thus, some guiding questions were asked to start a 
discussion on the subject, and some questions were more direct with short and straightforward 
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answers. All sessions started with a small presentation of the thesis and research area to make 
sure everyone had the same pre-knowledge and to ensure that there were no 
miscommunications.   

See Appendix 1, Appendix 2, and Appendix 3 for interview questions. Appendix 2 and 3 are in 
Swedish since these interviews were in Swedish.    

Name Role/part of the company Country Date 
Interviewee 1 Group Operations Excellence Manager International - 
Interviewee 2 Group Production Director International - 
Interviewee 3 CIO International - 
Interviewee 4 Senior Application Manager International - 
Interviewee 5 Senior Program Manager International 2019-04-25 
Interviewee 6 Strategy manager Lantmännen Sweden  2019-03-15 
Interviewee 7 Head of IT Operations Finland 2019-02-11 
Interviewee 8 Maintenance departmen't Denmark 1 2019-02-28 
Interviewee 9 Energy consumption Denmark 1 2019-02-28 
Interviewee 10 CI Manager Denmark 1 2019-02-28 
Interviewee 11 Operations Excellence Manager Denmark 1 2019-02-28 
Interviewee 12 Plant manager Estonia 1 2019-03-13 
Interviewee 13 CI and Work Safety Manager Estonia 1 2019-03-13 
Interviewee 14 IT specialist Estonia 1 2019-03-13 
Interviewee 15 IoT project Estonia 1 2019-03-13 
Interviewee 16 Product quality specialist Estonia 1 2019-03-19 
Interviewee 17 Plant manager Estonia 2 2019-03-14 
Interviewee 18 CI manager/coordinator Sweden 1 2019-03-19 
Interviewee 19 Maintenance planner Sweden 1 2019-03-19 
Interviewee 20 Development engineer Sweden 1 2019-03-19 
Interviewee 21 Plant manager Norway 2019-03-21 
Interviewee 22 Automation technician Norway 2019-03-21 
Interviewee 23 QESH coordinator Norway 2019-03-21 
Interviewee 24 Project manager new factory Belgium 1 2019-03-27 
Interviewee 25 Quality manager Belgium 1 2019-03-27 
Interviewee 26 Maintenance manager Belgium 1 2019-03-27 
Interviewee 27 Production manager Belgium 1 2019-03-27 
Interviewee 28 Quality and Operations excellence director Poland 2019-04-02 
Interviewee 29 Production manager Poland 2019-04-02 
Interviewee 30 Project manager facility Poland 2019-04-02 
Interviewee 31 Senior Quality Specialist Poland 2019-04-02 
Interviewee 32 Chief Strategy Officer International 2019-05-27 

Figure 1 List of interviewees 
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2.3.1 Ethical considerations 
When conducting qualitative research partially in the social science area, data collection 
methods often involve people. It is crucial to consider ethics when documenting the findings. 
For this, The European codex for research integrity published by ALLEA (ALLEA - All 
European Academies, 2018) is used. Especially the four principles for research ethics has been 
a basis for the study. 

1. Reliability 
2. Honesty 
3. Respect 
4. Accountability 

2.4 Data analysis 
When it comes to studies with a qualitative research method, a large amount of data are 
collected in the form of words, why the researcher needs to understand that not all data can be 
presented. Instead, the researcher must act as a reporter that summarizes and presents only the 
most essential findings (Denscombe, 2010). To achieve this, I went through the notes from the 
interviews several times. Afterward, I summarized the findings and coded the interviews with 
a deductive approach since there is an existing theory that is tried on a new concept (Cope, 
2010). I identified three different themes when coding; Culture, Production, and IT. 
Accordingly, these themes are used as titles and sub-chapters in the empirical findings-part, as 
well as the result chapter.  

After writing down my findings in chapter 4 and 5, I started to analyze the findings with help 
from the literature presented in chapter 3. The first step was to conduct a SWOT-analysis where 
the interview summaries together with the themes was a great help since it made it easy to sort 
and compare the findings. Consequently, the next parts of the analysis were also categorized in 
the themes. Thus, the themes permeate the whole thesis. 

To avoid bias and the risk of affecting the result in a specific direction, I asked the same 
questions to all interviewees at a different level. By keeping the recommendation strictly about 
how it can be done based on technology and change management, not about whether or not it 
should be done, I also avoided the risk of being deceived. Additionally, I was not offered any 
incentives in the form of employment or money. Thus, I did not gain anything by delivering a 
specific wanted result.  
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3 Industry 4.0 
In this chapter the concepts of Industry 4.0, what it means, applications, possible outcomes, 
and difficulties are presented. This chapter will give a theoretical framework for the thesis that 
together with the empirical contribution will answer the research questions. 

As the purpose of this study is to conduct a pre-study on how Industry 4.0 can be implemented 
in a global FSC, an introduction to Industry 4.0, its meaning, and applications, will be needed. 
Thus the literature is presented in regards to this purpose and the focus will be on Industry 4.0 
as tools for improvements, rather than on its intricate data systems. 

3.1 Introduction 
The fourth industrial revolution, often called Industry 4.0 or the Industrial Internet of Things 
(IIOT), has in recent years become one of the most talked-about subjects in the industrial 
business area. During the Hannover fair in 2011, the German government presented the idea of 
Industry 4.0 as the fourth industrial revolution and what key initiatives it would or could 
include. Previously, Lean Management and Toyota principles were in focus, but today, the 
buzzwords are Industry 4.0, Big Data, and the Internet of Things. However, Ustundag and 
Cevikcan (2018) mean that both the Lean concepts and Industry 4.0 focus on the elimination 
of waste. The difference is mostly that Industry 4.0 eliminates waste through digitalization and 
automatization, i.e., Cyber-Physical Systems (CPS). See the figure below for information 
regarding the industrial revolutions (Ustundag & Cevikcan, 2018, p. 3) 

 
Figure 2 Industrial revolutions (Roser, 2015) 

There are several different trends within the research area of Industry 4.0. According to Lee et 
al. (2014), there are primarily two types of innovative development that are receiving attention 
from academia: manufacturing servitization and industrial big data. Consequently, the interest 
in self-aware and self-maintenance machines, CPS (cyber-physical system), has increased (Lee, 
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et al., 2014). At the same time, the industrial revolution is often described at a high level with 
financial gains and efficiency as its most significant achievements when discussed at a 
management level (Gilchrist, 2016, pp. 1-3). Hence, we often forget the industrial and 
technological achievements when evaluating the need for implementation.  

There is no general description of Industry 4.0 at the moment since the term more collectively 
refers to a wide range of concepts and an on-going paradigm shift (Lasi, et al., 2014). However, 
Lasi et al. claim that the vision for Industry 4.0 is to achieve efficient manufacturing systems 
where products control their manufacturing processes. The fact that the term itself is undefined 
and unclear creates difficulties for companies facing the revolution and implementation of its 
concepts, why the focus should be on designing principles rather than understanding the fuzzy 
buzz word (Hermann, et al., 2016). Another reason why Industry 4.0 does not have a simple 
explanation is that the revolution is on-going, all the previous industrial revolutions have been 
named and described after they have happened, not before or during (Almada-Lobo, 2015).  

To create a common understanding, an explanation of Industry 4.0 could be:  

“The integration of complex physical machinery and devices with networked sensors and 
software, used to predict, control and plan for better business and societal outcomes“ 

(Industrial Internet Consortium, 2014). 

Another description is:  

“It enables real-time-capable horizontal and vertical Internet-based connectiveness of 
people, machines, and objects, as well as information and communication technologies for 

the dynamic management of complex business processes.” (Müller, et al., 2018), 

Or:  

” A transformation that makes it possible to gather and analyze data across machines, 
enabling faster, more flexible, and more efficient processes to produce higher-quality goods 

at reduced costs” (BCG analysis, 2019). 

Thus, it enables and focuses on online communication of people, manufacturing systems, and 
products, for dynamic and efficient management of the whole value chain.  

BMBF, the founders of “Industrie 4.0”, explains Industry 4.0 as a connected industry where 
stakeholders and objects throughout the value-chain communicate and make self-optimized 
decisions, which will create a system of services and technologies (BMBF, 2017). Further, the 
aim is to achieve both horizontal and vertical integration of manufacturing systems, as well as 
end-to-end integration of engineering across the value chain (Kagermann, et al., 2013; 
Mrugalska & Wyrwicka, 2017).  

The purpose of horizontal integration is to integrate the different IT-systems used throughout 
manufacturing and business planning processes, hence involves everything from logistics and 
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production to marketing, but can also involve other companies (stakeholders) in the value chain. 
Vertical integration, on the other hand, aims to integrate systems at different hierarchical levels, 
this includes combining information from for example sensors, equipment, machines, PM, as 
well as customer and corporate planning systems. With help from both vertical and horizontal 
integration, end-to-end integration of engineering processes will be enabled across the value 
chain (Kagermann, et al., 2013). Thus, to succeed, physical and digital systems need to be 
integrated, an example of this is CPS. 

3.2 Cyber-Physical System 
The implementation of ICT at a process level has resulted in the development of CPS where 
required information translates to digital data (Marilungo, et al., 2017). CPS is often named as 
an essential element of Industry 4.0, together with IoT (Roy, et al., 2016). Because of their 
similarities in architecture, they can easily get mixed up. However, CPS adds the coordination 
between physical and computational elements to the IoT architecture (Mrugalska & Wyrwicka, 
2017). Several different definitions of CPS exists in the academic world. However, the 
following is one of the most frequently used:  

“A precise definition of cyber-physical systems (CPS) is that they are integrations of 
computation, networking, and physical processes. Embedded computers and networks 

monitor and control the physical processes, with feedback loops where physical processes 
affect computations and vice versa.” (Gilchrist, 2016, p. 36) 

In short, this means that CPS enables interconnection between physical space (natural and 
human-made systems) and the cyberspace (computation, communication and control systems) 
(Roy, et al., 2016; Vaidya, et al., 2018). Thus the main characteristics are decentralization and 
autonomous behavior of the production process. For a system to achieve increased automation 
and ability to communicate, systems will need microcontrollers, actuators, sensors, and a 
communication interface implemented throughout the value chain (Mrugalska & Wyrwicka, 
2017). 

This continuous interchange of real-time data can provide new ways of human-machine 
interaction, for example it might find the optimum utilization of a production station, as well as 
reduce the cycle time required for an operation since it will know the products exact 
characteristics (Vaidya, et al., 2018; Marilungo, et al., 2017). Another use at a production 
facility is the monitoring of physical processes like temperature and humidity control  (Gilchrist, 
2016, p. 36). Other than production processes, Marilungo et al. (2017) claim that CPS also can 
influence logistics and management processes through improved decision-making processes. 
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Figure 3 A cyber physical system (Lee, et al., 2014) 

CPS will lead to several different advantages, benefits, and opportunities. For example: 

• The integration of different types of data collected in the production will ensure the 
usage of appropriate data for the calculation, thus the right data from the “big data”-
collection can be utilized appropriately (Lee, et al., 2014)  

• Improves continuous improvement (control and monitoring) processes in the production 
through feedback loops (Roy, et al., 2016; Ustundag & Cevikcan, 2018). 

• Reduce inventory levels, in particular, safety inventory (Roy, et al., 2016) 
• Improved working environment (Lee, et al., 2014) 
• Developed preventive maintenance since physical process parameters like stress and 

productive time will be recorded digitally and create underlying information about the 
systems’ condition (Lasi, et al., 2014) 

• Improved overall equipment effectiveness (Gilchrist, 2016, p. 240) 
• Flexible and reconfigurable parts and machines (Ustundag & Cevikcan, 2018, p. 8) 

3.2.1 Implementation of CPS 
There are several different frameworks and theories on CPS implementation. What they all 
agree on is that the implementation will create an application or process that can be used for 
everything from signal processing to decision making and communication (Ustundag & 
Cevikcan, 2018, p. 198). Lee et al. (2015) have developed a 5-level structure on how to step-
by-step develop and deploy CPS for manufacturing systems. As previously described, CPS in 
general consist of two main components; Advanced connectivity (real-time data collection from 
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the physical world), and Intelligent data management (analytics and computations). To create 
increased understanding, the following detailed 5C architecture can be used (Lee, et al., 2015):  

 
Figure 4 5C architecture for CPS (Lee, et al., 2015) 

The structure starts with "smart connection", which is about acquiring accurate and reliable 
data from physical objects. Collection of data might be from sensors or enterprise 
manufacturing systems like MES. It is essential to think about how data can be gathered and 
transferred to a central system seamlessly. Another important decision is about the selection of 
sensors or secondary systems.  

The next level is about "data-to-information conversion", i.e., how to infer valuable 
information from the data. There are several different methods and algorithms available. This 
step is about finding the right one to bring self-awareness to the machines.  

The "cyber level" will act as the information hub where information is pushed and collected 
from all different systems. This step is about deciding how to provide machines with the self-
comparison ability through analytics. For example, predict the future by comparing 
performance and previous assets.  

"Cognition" is the second last level, and it is about how to present the acquired knowledge to 
ensure accurate decision-making properly. For complete transfer of acquired knowledge to the 
user, proper info-graphics are needed.  
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The last level, "configuration", decides on how the feedback goes from the cyberspace to the 
physical space and thereby acts as a tool for control and management, this will make the 
machines self-configure and self-adaptive.  

Utilization of a CPS can be done in three different complexity stages; component, machine, and 
production systems. At the component level, sensors placed at critical components will deliver 
data. This data is then converted into information to ensure self-awareness and self-prediction 
to the components. At the next stage, machine level, controllers collect additional more 
complex machine data. This machine data will be combined with the critical component 
information to create a machine CPS that is self-aware and self-predicted, but also able to self-
compare. Lastly, different machines CPS’s are combined to create an aggregated process CPS, 
including everything from a group of machines to an entire factory. This three-level-
methodology will help with increasing the intelligence level of factory processes (Lee, et al., 
2015; Qin, et al., 2016) 

Even if there are several benefits with CPS, implementation will also create many challenges 
both at a supply chain level and factory level due to its likelihood to trigger different types of 
changes in production and control. Almada-Lobo (2015) claims that the reason is that one of 
the main goals with CPS is to move towards entirely decentralized systems. However, it is 
crucial to understand what decentralization means in this case since it is more about logic than 
physics. Thus, as long as the products and CPS are connected, the computing power can through 
cloud computing be elsewhere, possibly centralized. (Almada-Lobo, 2015)  
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3.3 Roadmap to Industry 4.0 
At this moment, there exist several different roadmaps and frameworks on how to implement 
Industry 4.0 in a company. However, no standards exist why it can be difficult for companies 
to know where to start and to what/whom they should listen to. The roadmap below is developed 
by Institute Industrial Management of FH JOANNEUM University of Applied Sciences 
together with a globally renowned industrial company. (Pessl, et al., 2017)  

 
Figure 5 Roadmap industry 4.0 (Pessl, et al., 2017) 

The roadmap addresses five key areas (purchasing, production, intralogistics, sales, and human 
resources) and has six different steps; start-workshop, analysis on industry 4.0 maturity, define 
the target state, define and evaluate measures, prepare decision, and define project. For a 
company that has not decided on its industry 4.0 targets, three areas are proposed to be part of 
the strategy to make sure that it will be easier to transform into the new revolution: 

• Lean processes (a prerequisite for digitalization and industry 4.0) 
• IT-strategy with focus on digitalization in all parts of the company 
• Focus on employee training and exploiting the potential in lean and digitalization (an 

enabler for industry 4.0 is motivated employees)  

Step 1: Create awareness for Industry 4.0, from management level to the operators, and 
involve them by having a start-up workshop with presentations of essential 
concepts and technologies. Take advantage of existing use-cases and show the 
employees what actually can be done and improved. Also, decide on the number 
of fields of action and who should be involved in the project. It is preferred to use 
a SWOT-analysis to visualize internal and external factors affecting the change. 
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Step 2: A Analyze and categorize (five levels) the industry 4.0 maturity within the 
company and try to find existing competencies within the area. Level 1; describe 
states with low to no IT-support and ad-hoc controlled processes. From level 3, 
an ERP is used as far as possible with structured and planned processes. At level 
4 other types of IT-systems are involved and used, for example, MES, and CRM. 
The highest level, level 5, is more or less an approach that, to some extent, uses 
the Industry 4.0 technologies. 

Since Industry 4.0 is a long term project, level 5 might be level 4 in the future. 
There are guidelines to make sure that the evaluation is done correctly. Over 80% 
of accuracy with a level is fulfilled, between 20-80% half fulfilled, and under 20% 
is not fulfilled. Thus it is not enough that they have started working on the level. 

Step 3: Define the target maturity level state for each field; it is essential to remember 
that level 5 do not need to be the desired state. In some companies, a lower level 
of maturity might be enough to achieve the field of action from step 1.  

Step 4: Derive, document, and evaluate detailed measurements to determine the 
difference between the AS-IS and TO-BE maturity level. It can be derived directly 
from the framework on how to score maturity level, as well as through 
brainstorming. The difference should then be estimated by effort (score 0-6), 
benefit (score 0-6), and cost. Thus quick wins will be straightforwardly visible. 

Step 5: Select the company’s target profile (objectives) and score its relevance and 
contribution to the company strategy. The measures and objectives are then 
transferred to a “Balanced Scorecard” (BSC) with key figures and measurable 
targets to be able to review the implementation. 

Step 6: Industry 4.0 implementation projects are defined and connected to the budget. A 
suggestion is to start with a pilot project to see how it turns out and be able to 
identify problems during roll-out and thereby be able to re-adjust in an early stage. 

(Pessl, et al., 2017)  
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3.4 Technology drivers 
When discussing Industry 4.0, it is often as a paradigm shift or a new industrial revolution, but 
as mentioned, it is hard to define what Industry 4.0 includes. What we do know is that some 
disruptive technologies trigger the revolution, even though the revolution goes beyond these. 
(Almada-Lobo, 2015; Gilchrist, 2016). The common technology drivers are presented in Figure 
6 and the following subchapters. 

 
Figure 6 The nine technology drivers (BCG analysis, 2019) 

3.4.1 Big Data and analytics 
Big Data can be described through four dimensions; volume of data, variety of data, velocity 
of generation of new data and analysis. In the coming years, the collection and analysis of data 
from various origins within a supply chain are predicted to support close to all real-time 
decision-making processes. Big data will support the processes by identifying threats earlier on 
in the production process, as well as forecasting coming issues. (Vaidya, et al., 2018) 

It is vital to remember that it is necessary to collect all data, collate, and organize it in a sufficient 
way to create the best base for analytic-tools. By ignoring data, many opportunities can be lost, 
and issues that could be avoided will occur. Big data and analysis can, for example, provide 
(Gilchrist, 2016, p. 208): 

• Optimized product quality 
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• Reduce energy consumption 
• Improved production efficiency 

3.4.2 Autonomous robots 
Due to the development of microprocessors and AI methodologies, machines and services will 
become smarter in terms of being autonomous by combining adaptive and flexible robots with 
AI (Ustundag & Cevikcan, 2018, p. 7). This development will allow robots to work safely side 
by side with humans, and learn from them, as well as interact with other robots (Vaidya, et al., 
2018; Gilchrist, 2016).  

AI combined with adaptive robots will provide improved manufacturing processes through 
increased recognition of lower segments. Thus production cost, production time, and waiting 
time may decrease. Besides, autonomous robots will be useful for design and assembly 
(Ustundag & Cevikcan, 2018, p. 7). Vaidya (2018) claims that autonomous robots can provide 
more precise production methods and work in places where humans are restricted to work.   

Some general characteristics are according to Ustundag & Cevikcan (2018) the following: 

• High-speed data transmission (network) 
• Easy to integrate with existing communication systems 
• Integrated robot controller 
• Memory- or case-based learning  

3.4.3 Simulation 
In an Industry 4.0 era, simulations will be used in several different ways, especially as an option 
for “trial-and-error” (Gilchrist, 2016, p. 209). Even if it can be used in different ways, it is 
mostly about mirroring the physical world at a plant (machines, products, humans, etc.) in a 
virtual model through real-time data collection. Through simulation, cycle times, energy 
consumption, and ergonomic aspects can be recognized, which will not only shorten the 
downtimes but also reduce failures in production, i.e., faulty products. Another aspect it will 
impact is decision making processes since they might be shortened because of easy and fast 
solving with help from the simulation. (Vaidya, et al., 2018) 

3.4.4 Horizontal and vertical system integration 
Integration is together with self-optimization one of the primary mechanisms in an industrial 
organization in the Industry 4.0 era. The goal for the integration is to link engineering, 
production, marketing, and after-sales closely together (Gilchrist, 2016, p. 209). A fully 
integrated and automated manufacturing process will imply not only automated communication 
and improved cooperation, but also standardized processes (Vaidya, et al., 2018).   
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Figure 7 An integrated manufacturing process 

3.4.5 The Internet of Things 
“A worldwide network of interconnected and uniform addressed objects that communicate via 

standard protocols” (Vaidya, et al., 2018) 

According to this citation, IoT is about optimization, omnipresence, and context. The word 
optimization is used to illustrate that today's objects are more than a human-machine interface,  
omnipresence is about providing information on the object's location and conditions, and 
context refers to advanced object interaction with the environment. Successful implementation 
of IoT should lead to an intelligent, networked and agile value chain with integrated intelligent 
machines, physical objects, human factors, smart sensors, production lines, and processes 
across the organization (Vaidya, et al., 2018). Besides, IoT is also a valuable support tool for 
manufacturing companies implementing a CPS design and development (Marilungo, et al., 
2017). Consequently, software and extensive yet efficient use of data will be needed.  

3.4.6 Cybersecurity 
With the increased use of connected systems, thus increased connectivity comes the need for 
protecting the critical manufacturing systems from cyber threats. Therefore, secure and reliable 
communication networks, as well as refined access management systems for machines and 
users, are essential. (Vaidya, et al., 2018) 

3.4.7 The Cloud 
To ensure the high level of connectivity and serve complex network solutions, cloud-based IT-
platforms will be needed since few manufacturing plants will have the capacity to store and 
analyze all gathered data (Gilchrist, 2016, p. 210). The Cloud will thereby serve as the technical 
backbone for the different Industry 4.0 applications (Vaidya, et al., 2018). There are specific 
requirements on the Cloud since it needs to be able to react fast to guarantee immediate real-
time data exchange. 
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Integration

Vertical 
Integration

End-to-End 
Integration



 Industry 4.0 

 19 

3.4.8 Additive manufacturing 
By using additive manufacturing methods to produce small batches of customized products, 
companies can reduce their transportations and inventory levels. Beyond, the cycle time will be 
shorter as well as the production cost minimized. These outcomes combined will reduce the 
time to market, which will increase customer satisfaction. (Vaidya, et al., 2018; Gilchrist, 2016) 

3.4.9 Augmented reality 
Augmented reality-solutions can be used at several different places throughout the value chain, 
not at least in the manufacturing process. Typical uses are in inventory management (e.g., 
picking order), training, maintenance (e.g., repair instructions) and to provide operators with 
real-time information regarding work procedures which will create an incitement for improved 
decision-making processes. (Vaidya, et al., 2018; Gilchrist, 2016) 

3.5 Requirements and risks  
As mentioned in chapter 3.1 Introduction (to Industry 4.0), there is an imminent risk that 
Industry 4.0 will remain a buzz-word without practical implications. The main reason is that 
consultancy firms often release reports with a broad perspective, rather than specific, why it 
fails to concretize how Industry 4.0 could bring value to the company. This reason, together 
with the company not being technical ready for the revolution results in failing projects. To 
avoid this, BMBF, the founder of Industry 4.0, has identified eight key areas that need to be 
developed appropriately before implementing a framework for Industry 4.0 (Kagermann, et al., 
2013).  
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3.5.1 Standardized reference architecture 
Development of appropriate standards for a reference architecture will have to take place to 
enable end-to-end integration and inter-company networking. A reference architecture should, 
therefore, be a model that is used in all partner companies and applies to all products and 
services. The goal for the architecture is to provide one single, universal, framework for 
arranging, development, integration, and operation of technological systems within the chain 
and is provided as software applications and services (Kagermann, et al., 2013).  

 

 

Figure 8 Reference architecture for Industry 4.0 (Kagermann, et al., 2013) 

Some different perspectives on a reference architecture:  

• Manufacturing processes and transport functions 
• Specific networked devices within a manufacturing system, for example, controllers 
• Software applications, data acquisition, in a manufacturing environment 
• Business software applications used by one or more businesses, like logistics 
• Engineering perspective, for example, PLM 

Some challenges will most certainly be encountered during the development of a common 
reference architecture. The company will need to decide on common basic terminology, and 
the different technical disciplines will need to incorporate existing standards in the new 
architecture. When developing this reference architecture, it is necessary to have a variety of 
starting point, thus develop incrementally. Of course, local circumstances need to be converted 



 Industry 4.0 

 21 

into international standards, and the employees need to have trust in the architecture. 
(Kagermann, et al., 2013) 

3.5.2 Complex system management 
Industry 4.0 will lead to the development of new, more complex products and manufacturing 
systems. Therefore a framework for complex systems will be needed. A solution is modeling 
where models represent a real or hypothetical scenario were only relevant aspects to the issue 
are involved. There are especially two types of models; Planning models and Explanatory 
models. Planning models provides, for example, transparency and explains the engineer's 
thoughts and visions behind a system; hence, the model holds the engineer’s knowledge. 
Explanatory, on the other hand, are often used to validate the engineer’s design by using the 
model for acquiring information about the system, often through simulations and calculations. 
(Kagermann, et al., 2013) 

Since there is no widespread use of models as a solution for complex system management, one 
challenge will be to raise awareness of models’ potential and also to equip the engineers with 
methods and tools on how to use appropriate models. Another question and challenge will be 
to ARGUE for and prove that models are cost-effective. As for now, models might not be cost-
effective for all manufacturing-systems, but it is important to argue for its future possibilities. 
(Kagermann, et al., 2013)  

3.5.3 Broadband infrastructure 
With a CPS and several networked Industry 4.0 tools, the broadband infrastructure, in general, 
needs to be improved since it will cause both higher volumes and require higher quality data 
exchange. The broadband needs to guarantee high reliability, latency times, and high quality of 
service (Kagermann, et al., 2013; Tupa, et al., 2017). It will also have to be simple, scalable, 
secure, available, affordable, and accessible for a large number of users. (Kagermann, et al., 
2013) 

3.5.4 Safety and security 
With the implementation of Industry 4.0, the importance of safety and security becomes greater. 
Systems and products need to be secure for both the people using or producing them, as well 
as secure for the environment. Furthermore, with extensive use of data and networked systems, 
the cyber-threat increases, and it will be even more important to secure the data from outside 
threats and misuse. (Kagermann, et al., 2013) 

There are some guidelines to ensure high security and safety (Kagermann, et al., 2013): 

1. Security and safety as a key design principle, i.e., safety and security should be built 
into the system from the outset. 

2. Strategies, standards, and architectures developed and designed for IT security to ensure 
confidentiality, integrity, and availability between networked components and systems. 
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3.5.5 Work design and organization 
When moving into the new industrial revolution with highly automated and real-time-oriented 
control systems, it is important to think about how we can ensure that our workers are working 
in a good, safe, and fair environment. The innovations and development cannot only depend on 
the technical solution, but it also has to include the utilization of employees’ skills through 
smooth and smart embedding into a social organization. (Kagermann, et al., 2013) 

Because of smarter systems and machinery, the demand for employees will also increase. They 
will be expected to act on their initiatives both faster and more often; additionally, they will 
need excellent communication skills. In the short term, this can create a better working 
environment with more opportunities for self-development and greater autonomy (Tupa, et al., 
2017). However, in the long term, there is a risk of losing and forgetting the importance of 
human capital where employees are compared with, for example, robots. (Kagermann, et al., 
2013) 

To avoid these risks, it will be crucial to design organization models that combine autonomy 
with a decentralized leadership and management approach that allows employees to make 
decisions, be involved and flexibly regulate their workload. Thus new decision-making 
processes will evolve. Along with the revolution, new working positions will evolve, and an 
increased amount of training and learning at the site will most certainly be required. 
(Kagermann, et al., 2013) 

3.5.6 Training and development 
As mentioned above, Industry 4.0 will change the needed set of knowledge and ways to work. 
Consequently, new challenges regarding academic training and continuing professional 
development (CPD) will occur. The employees will need to learn about decision-making and 
broaden their knowledge about IT because of the wide use of networked IT applications. 
Because of the new autonomous way of working, greater emphasis also needs to be on skills 
like project management and business processes. Therefore, basic training programs need to be 
for continuous education and learning. If companies want to stay competitive, this will be 
needed even more in the future hence short innovation cycles, fast-changing industries, and 
rapid technological change will demand new types of skills. Companies should also strive to 
change current academic education in a way that is suitable for the new industry environment 
to prepare for the future. (Kagermann, et al., 2013) 

3.5.7 Regulations 
As for all technical innovations, Industry 4.0 will be confronted with a regulatory framework. 
There is a risk for the uncertainty regarding legality to slow down the innovation processes 
since they do not know what the future will bring. At the same time, fast innovation cycles can 
lead to regulations not keeping up with the pace of the change. To prevent any of these 
scenarios, the regulatory analysis should go hand in hand with the development phase. 
(Kagermann, et al., 2013) 
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3.5.8 Efficient use of resources 
Since the manufacturing industry is by far the largest consumer of raw materials and has a high 
use of energy and electricity, it is important to consider this when transforming an industry. 
There are in particular three categories of resources within manufacturing companies; human 
resources, financial resources, and the third category containing raw materials, additives, and 
all different energy carriers. The goal is to have a maximum output on the given amount of 
resources, why resource productivity and efficiency should be taken into consideration. 
(Kagermann, et al., 2013) 
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4 Lantmännen Unibake  
Chapter 4 includes the presentation of the company Lantmännen Unibake and its ongoing 
projects. The chapter starts with an overall company presentation followed by strategy and 
different on-going projects.  

4.1 Company presentation 
Lantmännen Unibake is a global bakery group that focuses on both fresh and frozen bakery 
goods that retail through several different brands like Hatting, Schulstad, Korvbrödsbagaren, 
and Bonjour. Through their brands, they bring solutions to everything from gas stations to retail 
B2C.  Today, they have 36 bakeries with a total of 107 lines that together produce around 
560,000 tons of bakery products. With their presence in 21 countries all over the world, they 
employ around 6,000 people. In 2018, the revenue was €1,1 billion, and the EBIT XX. 
Consequently, Lantmännen Unibake is the second-largest bakery company in Europe. The sales 
are approximately divided by channel as; 55% retail/in-store, 41% food service, 2% food 
industry, and 2% other. (Lantmännen, 2019) 

 
Figure 9 Revenue in million EUR (Lantmännen, 2019) 

Their history goes back to 1880 why they have many traditions regarding the baking culture 
that they strive to combine with new ideas and innovations. The company is built on a culture 
of entrepreneurship where they acquired bakeries that already was strong on their local 
market.  A lot has happened since the founding of their oldest brand, Schulstad Bakery 
Solutions. Over time, Unibake has grown and developed equally by organic growth and 
acquisitions. Today they work on a strategy called “One Unibake” where core processes and 
operations are organized in a structured set-up to generate new potential to their subsidiaries.  

The market that Unibake operates at has gone through some change the last years with 
millennials leading the new trends as early adopters. However, the trends do not only affect the 
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authenticity and increased demand for products with high customization, but also an increased 
interest in understanding the supply chain. Some of the trends affecting Unibake: 

1. Transparency 
. Customers want to know the product’s origin and composition 
. Health, sustainability, and geographical proximity are important factors 

2. A taste of the world 
. Consumers want to try ethnical tastes and products from all over the world 

3. Breakfast all-day 
. The interest in “Brunch” and “Breakfast all day” has increased at restaurants and 

at the same time people are more keen to eat their meals at restaurants 
4. Mini pastries 

. Even if the interest in health has grown massively over the years, people still 
want pastries, although in a smaller size. 

5. A new premium take on burgers and hotdogs 
. Burgers and hotdogs are transforming from only being standard fast food with 

low standards to the premium-segment, hence requiring new types of buns 
6. Health 

. Even though the customer sometimes wants to indulge in pastries, they also want 
healthy options without any additives, sugar, and fat. 

7. Convenience 
. “Grab and go” all day long wherever the customer is. 

8. Changing demographic 
. Today, the standard household consists of only two people why some of the 

packaging sizings have to change 

Unibake is a part of the Swedish cooperative “Lantmännen” that is owned by 25,000 Swedish 
farmers and is one of the largest groups in the agriculture, machinery, bioenergy, and food 
industries in the Nordic region. Their slogan “From field to fork” permeates all parts of the 
company. It is about taking responsibility for both products that they produce and the land they 
live on.  

In 2018, Lantmännen was rewarded the prize for being the most sustainable brand in Sweden; 
hence, sustainability is an essential subject for the group. To work sustainable and circular is 
one of their responsibilities “from field to fork”, see figure 7. An example of a sustainability 
initiative that also is a part of the circular mindset is that the breadcrumbs and waste from some 
of the production lines within the Lantmännen group are converted into bioenergy or biofuel at 
“Agroetanol” in Norrköping which is northern Europe’s largest biorefinery.     
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Figure 10 Circular approach from field to fork (Lantmännen, 2019) 

Even though sustainability and circular economy could be called two trends, several other 
issues are making an impact on Lantmännen, especially since they are aiming to become more 
global. To be able to break through with global expansion, it is crucial to have both internal and 
external conditions managed. Therefore have some megatrends influencing Lantmännen been 
acknowledged: 

• Global and urban middle class - the middle class in Africa and Asia is growing fast 
why trade and export to these areas are getting increasingly important. 

• Stable conditions - conditions in the neighboring Baltic region are getting more stable. 
• Consumer trends - new and increasing trends for taste, health, origin, sustainability, 

and convenience are affecting the demand. 
• Shifting of channels - from a focus on retail food stores towards other channels with 

restaurants, e-commerce, and specialty stores. 
• Digitalization from field to fork - creates new opportunities for productivity and 

customer experience. 
• Volatile commodity prices – affects the entire value chain. 
• Climate change – impacting the business from all directions; direct effects, political 

decisions, and changing customer demand. 
• Political risk – from unsettled trade policies and Brexit to an increased focus on self-

sufficiency within the food.  

(Lantmännen, 2019) 
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After researching these megatrends, Lantmännen has found some conclusions and opportunities 
on how they can keep up the pace with the global trends: 

• European value chain consolidation – to reduce cost and uphold market influence in 
the value chain. 

• Moderate growth in northern Europe – increased exposure to new customer channels 
and export markets through consolidation in the food industry. 

• Conditions – local conditions on the farm. 
• Farmers – create a position in the digital landscape. 
• Population and economic growth – opportunity for growth in Asia and Africa. 
• Clear trend – fewer and larger agricultural companies. 
• Sustainability issues – affecting the market conditions for the farm’s products. 

(Lantmännen, 2019) 

4.2 Strategy 
Lantmännen Unibake ambitions is to have a net sales of €2 billion, EBIT OP > 8%, and ROOC 
> 10% in the future. To reach their ambitions and to steer their future operations, they have a 
clear vision: 

“Our vision is to lead the bakery business with the scale, 
 knowledge and drive to be loved in every country” 

The strategy to reach the vision is a combination of how to become more global and how to 
improve the daily operations. For the global part, it is much about knowing which markets to 
invest in and grow through acquisitions of companies that are successful on their market and 
thereby accelerate growth. The global expansion is an ongoing ambition to generate further 
geographic expansion. When it comes to operations Unibake focuses on creating a strong 
relationship to their stakeholders, mostly focusing on suppliers and customers. The relationship 
between Unibake and the customers is meant to be two-way where customers through their 
demand develop the bakery category and the company delivers products that generate value for 
customers and consumers. Regarding suppliers, it is about forming a mutual relationship where 
you can give and take information and feedback. Everything together sums up in preparing the 
business for the digital future, since if they do not keep up with the change then someone else 
will take their place on the market.  

4.2.1 Strategy “Field to fork 2030”  
Strategy “Field to fork 2030” is a big initiative and comprehensive strategy, but since this 
thesis focuses on Industry 4.0, hence digitalization, the digitalization part of the strategy will 
be in focus in this subchapter. 

As mentioned in 4.1 Company presentation, Lantmännen Unibake is part of the Lantmännen 
group, thus they do not only have their own strategy but also the group strategy. The previous 
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group strategy “Strategy 2020” has created a lot of success regarding for example higher level 
of financial return and the building of a global profitable bakery group. Recently this strategy 
has  been updated to “From field to fork 2030”, a strategy reaching from 2018 until 2030. 
Lantmännen group’s long term target is to become “a leading player in the grain value chain 
from field to fork in northern Europe” parallel with contributing to the owners, farmers, 
profitability and optimizing their return on their capital in Lantmännen. 

 

Figure 11 Grain value chain (internal report, 2019) 

Lantmännen is describing the grain value chain in three steps; agribusiness (for example 
cultivation and plant breeding), 1st line processing (for example grain mills), and 2nd line 
processing (for example bakery production). Thus Unibake, and thereby this thesis, is part of 
the 2nd line processing in the value chain. The 2nd line processing is the last step of the value 
chain before reaching the customers, hence the part of the value chain involving the largest 
amount of countries and geographic areas. However it is only the Swedish, Norwegian, and 
Danish part of Unibake that is included in the grain value chain since these are the only ones 
buying flour from Cerealia (another Lantmännen-owned company). 

In summary, the long term vision could be described in some key points: 

• In the future, Lantmännen will be a leading player in the grain value chain from field to 
fork in Northern Europe. 

• A profitable company strengthening the competitiveness and profitability of the farmers 
in both crop farm and livestock production – aiming for world class. 

One of the desired positions is being a global leading bakery business with a strong northern 
European base. As an economic objective this would mean to double the size of profitability, a 
large goal but not impossible according to the management. This goal can be connected to 
another one, being in the forefront of the digital future which also according to 4.1 is one of the 
megatrends affecting Lantmännen. The strategy for digitalization in the Lantmännen group is 
to have the farmer in the center and use automated data capture, cloud data storage, innovation 
and analysis, and to have dashboards, management and competence at the farm. The farmer 
based digitalization can then be connected to digitalization of other parts of the group.  

Lantmännen has an unique position where they have impact on the whole value chain, “from 
field to fork”, which has endless possibilities for digitalization. Although, when it comes to 
how they want to position their selves in the digital change they do not find it important to be 
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leading just for the reason to be leading, there also has to be a financial return and the customer 
demand has to go hand in hand with the change. This is not a strategy that the Unibake 
management shares with their owners since they want to be number one in the industry. 

To succeed with the digitalization, one of the most important steps is to succeed with 
“Lantbruksföretaget”, meaning the  part of the production located and connected to the farm. 
At this moment, a lot of consolidation is going on amongst agricultural businesses in the Baltic 
sea region with several different companies providing different data solutions for digitalization. 
Today, Lantmännen has digital positions in Norway, Sweden, and Finland where initiatives to 
create data bases and systems for future innovation are ongoing. For Lantmännen, digitalization 
is of highest strategic importance why they have to make decisions and stepping in to the change 
soon.  

The reason behind that Lantmännen have not made a lot of work on the digitalization (focusing 
on tracking and transparency) part, although they have done some work at the farmers level, is 
that there are no demand for increased transparency from the customers yet. The strategy 
manager at Lantmännen means that the focus is mostly on climate and sustainability, and that 
the customers have not really understood the connection between climate/sustainability and 
digitalization, and since there have to be some type of return in an investment, some of the 
digital projects has been put on hold the last years.  

Another reason behind why Lantmännen are lacking in the digital area is that they have found 
it difficult to possess the competence that is needed for the technology. Thus they do not have 
enough knowledge about technology innovation and thereby find it difficult to connect their 
knowledge within the company with the new technologies. To solve this problem they have 
taken in some help from the outside, for example consulting agencies. Of course, they find it 
important to have the knowledge in house in the future but since they are not that big of a 
company, and there are not many people on the market with the right competencies, it has been 
difficult to hire the right people. Since one part of the strategy is to become an attractive 
employer, this problem will hopefully be solved in the future. 

A challenge facing Lantmännen is how to integrate Unibake with the other parts of the group 
since they have a geographic, and thereby also cultural, distance to the other subsidiaries and 
the group function. Although, Unibake being an autonomous part of the group is more of a 
strategic choice rather than an failure. Since a lot of the growth in Unibake has come through 
international acquisitions of leading bakery companies, they have not found it necessary to 
totally integrate them in the group since they obviously are operating great by themselves. But 
there has also been some fear of inhibiting the growth if they were about to change too much. 
Therefore they hope to be able to integrate the companies “just enough” in the future, for 
example by connecting the value chains with help from digital tools.  

Even though the Lantmännen group has this rigorous strategy, it does not apply to Unibake that 
much except from delivering financial targets for Unibake and giving some sort of guideline. 
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As mentioned Unibake has its own strategy and its relationship to Lantmännen group is a 
traditional holding company – subsidiaries relation, where the subsidiary can set up its own 
strategy as long as it do not crash with the group function’s and delivers financial value. The 
reason behind this choice is that Unibake operates not only in the Northern Europe (which is 
Lantmännen’s primarily market), why they have to take other things into consideration. For 
example Lantmännen strives to become number one in the Balthic’s region, something that 
Unibake almost already is. Thus when Lantmännen is focusing on Northern Europe, Unibake 
has already gone into and are focusing on expansion in central and eastern Europe, as well as 
America. In the future they hope to take market shares in XXX with local factories. 

4.3 On-going projects 
Lantmännen Unibake has several different on-going projects that might affect the 
transformation into Industry 4.0. However, there are primarily two different projects that will 
have a significant impact on the change; hence, they are presented in the coming sub-chapters. 

4.3.1 Business platform 2.0 
Business platform 2.0 is an initiative on a new way of working to provide future growth and 
innovation in all Unibake offices and sites. The platform consists of over 300 standardized 
processes with the common use of master data and improved solutions for production and 
quality. It is also about an integrated business system environment. On a more practical level, 
an example is new handled scanner solutions for the warehouses and production. According to 
the CEO, the goal is to ensure competitiveness and excellence in everything delivered to 
customers. Through implementing standardized processes, the goal is to increase all over 
efficiency and consistency, which will lead to more reliable and accurate information because 
of stability. By choosing a middle way between a simple upgrade and a total transformation of 
the platform, BP2.0 can easily be implemented and combined with some of the existing 
systems. 

The journey of BP2.0 started in May 2015, and developed from a discussion on standardization 
according to “What? How? Why?”. There have been some pilots in different countries for the 
fresh project, and the next country that will implement the platform is Norway. The 
implementation will hopefully start at the end of 2019. BP2.0 Fresh and BP2.0 Frozen are two 
separate projects for each business area since they differ a lot from each other. See more on 
how and why they differ in section 5.2. However, the platform does not include the areas of 
corporate strategy and governance or HR.  

As mentioned, the reason behind the change into a new platform is to achieve standardization 
throughout the company. During the development of the project, three types of standardization 
were identified; process standardization, data harmonization, and application standardization. 
The three types of standardization stand for three types of architecture; business processes, 
information, and application architecture. Together they all deliver several different benefits 
that can be described as the anticipated outcome of the project; find some below:  
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• Process standardization: 
o Cost reduction and increased efficiency 
o Global agility 
o Quicker development and roll-out of process improvements 
o Minimizing the dependency of individuals 

• Data harmonization: 
o Prerequisite for efficient and standardized processes and reporting 
o Improved transparency 
o Ability to share, integrate, and consolidate data/information smoothly 

• Application standardization: 
o Easier IT architecture 
o Improved time to market for improvements 
o Easier support 

According to the project manager, data harmonization is one of the most critical areas for the 
future, especially with Industry 4.0 and IoT in respect. For Lantmännen Unibake, data 
harmonization especially is about improving the efficiency and accuracy in nine different key 
areas (see Figure 7). The goal with the harmonized data is that the transparency will increase 
(as mentioned) but also create prerequisites for accurate and precise decisions on every level 
of the company, from the bake to top-management team.  

 

Figure 12 Data harmonization 
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To make sure that the implementations go well in the different bakeries, they have different 
timelines on the project implementation depending on the size and complexity. However, 
according to the project manager, the most crucial thing is that the project and platform are 
wholly developed before the implementation starts. If new solutions are developed during the 
implementation phase, they lose the standardization-aspect of the platform, i.e., the main goal. 
Focus during implementation is, therefore, change management and to educate the employees 
on how the new platform shall be used. 

 
Figure 13 Implementation of BP2.0 

For Unibake to succeed in the future, the interviewees claim that everything is about the 
strategic processes, i.e., the parts that differ Unibake from other bakeries. The new business 
platform is in every way connected to the must-win battles, thus the strategy and goals, why 
improvement on the strategic processes will be made.  

4.3.2 Manufacturing Execution System 
There have been several discussions about MES at Unibake; how can it be done, and how will 
it help? However, because of the big business platform project, it has been challenging to 
develop a system that goes well with the other one, that is not yet fully developed or 
implemented, why the project is on hold. Although, there is much buzz about the MES around 
the bakeries since there is a belief that it will solve everyone’s issues, why some explanation of 
the proposed idea could be needed. 

The idea with MES is for it to deliver CI activation through KPI follow-ups, process stability 
with help from online statistical control, and process knowledge by understanding what has 
happened and thereby be able to make qualified decisions. Hence the MES should be placed 
vertically between the ERP-system and for example, SCADA. Thus it is horizontally placed 
somewhere between WIP and raw material on a horizontal process level. An example of what 
the MES could give in the future is a report with visuals and analyzes on a problems origin and 
how it has traveled through the production line over time. By having this information, problems 
can be solved directly where they have occurred without requiring an extensive error search.  
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Figure 14 Example MES data tracking 
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5 Site visits and current state 
In this chapter, general information about the production is presented at first followed by each 
site visit named after which country it is placed in. The information is collected mostly through 
qualitative, semi-structured interviews, but also some internal reports and presentation. 
Published material like annual reports and sustainability reports are also part of the sources. 
The presentation of findings is in a linear format without any referencing to ensure the 
interviewees' anonymity. 

5.1 General production description 

 

 

 
Figure 15 General production description (frozen)  

5.2 Fresh and frozen 
Fresh and frozen are the two main product groups at Lantmännen Unibake. They have some 
obvious production and storing differences, but also some similarities. In general, the standards 
with finance and procurement are the same but other than that, most of the things differ. For 
example:  

• Production planning: Since the maximum time for a fresh product to be stored is way 
shorter than for frozen, the planning horizon is much shorter, which also affects the 
batch sizes.  

• Marketing: Different types of campaigns and their longevity. 
• Local differences: Because of fresh’s shorter lead-time, some bakeries have stores. 

Other parts of the fresh area work with distribution. Because of these local differences, 
it is difficult to find standardization in the fresh area.  

5.3 Site visits 
Since the thesis is a case study, data gathering has been done through site visits with 
observations and qualitative interviews. These chapters are conducted by weighing all 
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interviews together. To guarantee anonymity, direct quotations will not be done. See a list of 
interviewees for the respective site in method chapter 2.3. Find the interview questions can be 
in Appendix 1-4. 

5.3.1 Denmark 1 
Fresh bread is produced at the plant “Denmark 1”, meaning the production does not include 
any freezing elements. This type of production puts high requirements on the lead-time since it 
has a short lifetime and thereby needs to be delivered to the customer rapidly after packaging. 
Other than fresh bread production, Denmark 1 acts as a logistics center with deliveries from 
other factories within the geographical proximity. Here, pallets will be re-packed to the 
customers’ requirements and thereafter delivered to the customer. 

A problem that permeates all different parts of the company is the fast-moving industry and 
quick changes. Therefore, new ideas have often been brought to light before the old one has 
gone live, a real luxury problem. However, it is vital to consider the issue in the future. 

5.3.1.1 Data systems 
The maintenance department has an extensive data system for maintenance management. This 
system is used for logging, follow-ups, and for the operators and technicians to identify 
problems. However, there is no standardized way of how and who will input the data and 
describe it. Sometimes the machine operators are logging the information regarding break-
downs or maintenance, and sometimes the mechanics. With the new business platform, the plan 
is to change the data systems. Something that the employees are a bit skeptical about since the 
existing one works “just fine.” 

Another example of a data system used by the employees in Denmark 1 is a system for 
managing and creating visuals for energy consumption. This program is very advanced and has 
high possibilities. Still, they only use a few parts of the program, and the license does not cover 
the full program. At the moment, this system is mostly used for storing and collecting data. To 
some extent it is used for visualizing data, but not so much about analyzing it. The tool itself 
has an analyze application, why there exists a high potential for analysis of energy consumption. 

5.3.1.2 Culture 
In the future, departments will be forced to switch into the new data system and BP2.0 platform. 
This change has caused some recalcitrance since the employees believe that the existing one is 
working “just fine.”  

Even if Denmark 1 is a plant that has come pretty far in their CI-implementation, some 
departments and areas are lacking behind. For example, energy consumption is an area that 
could benefit from continuous improvement processes, something that they are not doing at the 
moment. On the other hand, Denmark 1 has done much work with their daily and weekly 
meetings where they are discussion working environment, tasks, quality, performance, and 
preventative maintenance. These meetings will be supported by new boards that will make it 
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easier for the daily management team to conduct the meetings efficiently. The culture has 
benefitted from the meeting structure, and some managers claim that employees are starting to 
adapt to the “continuous improvement way of thinking.” During the meetings, some managers 
have a brainstorming session to make sure that all employees ideas are taken into consideration 
and show that all thoughts are valuable.  

5.3.1.3 Production 
Throughout the production line screens with OEE-systems can be found. These OEE’s show 
the efficiency in an accessible way for the operators. By looking at the screens, the operators 
can in a second tell if they are on the right track or not. However, the KPI cannot tell where the 
problem has occurred. At the moment, products are counted by sensors throughout the line but 
to be able to derive the problem’s origin; the products also need to be tracked. Thus the problem 
with this is that even if they know that there is a problem, hence low OEE, they cannot derive 
its origin.  

Data can be found and gathered from several places in the production lines, both through PLC’s, 
sensors, and other computer systems. The problem is the same as with the OEE since there are 
no descriptions of the data; they do not know what the data can or how it should be used. In one 
of the interviews, a tracking system of the system’s health was suggested for the future to make 
an impact on preventive maintenance. By collecting and analyzing data from machinery, 
assumptions about the line’s “health” could be made. 

“By just standardizing and optimizing the quality checks, there would be great effects and 
improvements since the operators then can focus on the line, not the quality management and 

filling in its forms.” 

The packaging department is experiencing some issues at the moment regarding quality 
management. At the moment, all quality management and reporting are done on papers 
manually by operators every half hour, which takes valuable time from the operators. Since the 
number of operators on the line is brought to its minimum, time would better be spent on fixing 
issues on the line than on reporting the quality. With BP2.0 this will be done on computers 
instead of papers. However, one of the interviewees means that this will not save the problem 
since the job still has to be done “you just switch the pen for a computer.”   

5.3.2 Sweden 1 
Sweden 1 is one of Europe’s largest specialist bakeries for hotdog and hamburger buns with 
around 150 people (white collars excluded) working in the bakery and a factory floor of over 
18 000 m2. There are five different production lines at the plant, and they are operated 24 hours, 
six days a week. That results in a production capacity of just over 2 million buns a day. In 
March 2019, it was announced that there would be a substantial investment in the bakery to 
keep up with the long term development strategy and modernize the production. 
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The maintenance department is outsourced at this plant, meaning that issues concerning 
maintenance should be solved by them and not Unibake. Outsourcing creates a different type 
of situation compared to the other plants since it requires excellent and open communication 
between the two parties to guarantee high-quality maintenance support. One of the main reasons 
behind outsourcing, in this case, is the difficulty of finding the right employees. In many 
European countries, there is a lack of technicians and especially technicians that has both new 
and old competences (mechanical and programming). Thus Sweden 1 has solved the problem 
by outsourcing to another company that had a vast knowledge of the machines and 
surroundings. 

5.3.2.1 Data systems 
At the moment there are several different data systems in use at Sweden 1. However, every data 
system is operating by itself, steered by different systems, and the systems are not connected. 
Some systems have low reliance why new systems have been provided to support the old ones. 
Accordingly, they are now standing with a lot of different data systems with intricate 
architecture. Thus it is essential to learn from this mistake and make sure that a system can be 
trusted before implemented. 

By using the collected data, some analysis of OEE can be done. However, are these KPIs not 
fully used because of the lack of knowledge. For example, the data is sometimes used for 
comparisons between factories, which creates false results since there is no national 
standardized way of working and thereby, no standardized data. There is a lot of hope and 
expectations of the coming MES system to solve these types of problem. However, some 
worries have been expressed regarding the reliance and convenience of the system. As well as 
the importance of implementing it step by step. 

To conclude, there are a lot of data that is collected throughout the factory, Sweden 1. Although 
the challenge is the lack of competence regarding data analysis. By learning which data to use, 
how to measure it, how to use it and analyze it, the interviewee claims there will be a significant 
saving and improvement. 

5.3.2.2 Culture 
According to the interviewees, most problems with the outsourcing of maintenance originate 
from communication issues, and no one wants to own the project/problem. For example, the 
operators do not want to take responsibility for any parts of the maintenance since they argue 
that it is the maintenance’s problem, not theirs. Meaning that in some cases when there is a 
breakdown, operators call the maintenance before even looking into the problem and then the 
problem might be something straightforward that they could have solved by themselves. At the 
same time, the maintenance department does not want to have ownership of the machine since 
they claim that they only are “lending” it from the ones who are operating the machine. These 
cases create a responsibility issue. Who has the responsibility for the machine, and how are the 
responsibilities divided?  



 Site visits and current state 

 38 

There has been a change in culture and mindset after the implementation of robots in the 
packaging area. Due to the new machines and tools, job assignments were changed, which 
created a need for new competencies. According to the interviewees, it was a challenge to find 
the right people as well as to train them. However, after training and rearranging employees, 
people started to adapt and are today happy with the changes. Many of the employees have been 
there for a long time, why they have a great understanding of the need for change. Of course, 
there will always be people who are demanding and obstructive for change, mainly when the 
change includes lay-offs, but in the end, most of the people see the benefits coming with the 
change and thereby change there opinion about it. To be sure that people have the understanding 
and keep up with the changes, Sweden 1 has learned to take the change into new technical 
solutions step-by-step. Both regarding the implementation plan and to let the new solution 
mature before implementing another one. 

Every morning the supervisors and managers have a daily meeting where everyone can bring 
up the latest issues. At these meetings, it is essential to not only dump their issues but also to 
solve it at the place or delegate the problem in order to find a solution. Before the meetings, the 
supervisors and managers hold a short meeting within their department to be sure that everyone 
has the opportunity to raise their voice. One of the goals with this meeting culture is to make 
everyone aware of the importance to take responsibility and act fast, both reactive but especially 
proactive. 

At the moment, the interviewees see a problem with ownership, both in terms of taking 
responsibility and having the right skills, thus the prerequisites to do a great job. There is a 
general assumption throughout the bakery that it is burdensome to take responsibility, why 
problems sometimes get solved just by handing the problem to another one, for example, 
operator to maintenance department (as mentioned). By delegating and pushing the problem 
around, or just putting fires out, the culture gets more reactive than proactive, something that is 
not wanted. However, when they start talking about why it is important to take responsibility 
and allow the employees to make decisions without being overruled, they often get more 
engaged, why the interviewees point out that this is important to take into consideration. 

The interviewees claim that the leadership tools are appreciated since they clearly visualize how 
thing should be handled and thereby creates understanding. Another thing that has increased 
the engagement is by sending operators to other factories in Europe which have given them 
new ideas and insights together with increased motivation. To conclude, the interviewees means 
that if we want to succeed with technical innovation in the future, it is crucial to turn the culture 
around in a way that engages and motivates people to be a part of the change. It will be difficult, 
but by doing it step-by-step, it will not be impossible. 

5.3.2.3 Production  
As mentioned, Sweden 1 bakes hamburger and hotdog buns. The production includes a deep-
freezing element to guarantee high-quality bread and keep its freshness. Some parts of the 
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production lines have been renewed throughout the years. For example, the robots and 
palletizers in the packaging area. 

 
Figure 16 Robot cells in the packaging area 

Even though some parts have been renewed, the baking part has not, why they are starting to 
get old. Consequently, it comes to a lot of unique repairing solutions but also unnecessary work. 
An example is where the hotdog buns are placed in a straight line by the operators, something 
that could be done automatically. Because of all the various unique solutions due to old 
machines and equipment, the maintenance has become complicated and more or less only about 
know-how. There is no standard way of solving the problems, and therefore, the competence 
that lies within the maintenance department is precious. These different mechanical solutions, 
together with some new PLC-systems and machines that require more of a programming 
steering, makes it very difficult to find and keep the right competencies throughout the 
production line.. 
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Figure 17 Buns in a line, thrown in a messy order -> needs manual rearrangement 

Although a lot of the machines are old, they are pretty stable because of their heavy mechanical 
structure. However, the interviewees find it challenging to combine these old types of 
machinery with new technologies since it, in many cases, requires re-programming. Therefore 
the factory requires continuous development of competencies and knowledge to be able to 
develop and improve the factory in the future. The interviewees hope that the future will bring 
a new automatized freezer (inventory), but they also understand that this also requires new bits 
of knowledge. Another thing they hope for is the digitalization of existing machines. For 
example, measuring the uptime, vibrations, temperatures, etc. to be able to improve preventive 
maintenance. 

5.3.3  Norway 1 
Lantmännen Unibake Norway has its heart in Norway 1 with its hotdog and burger buns 
production. At the moment, they are experiencing increased production, which created a need 
for longer uptimes and thereby more employees to cover for additional shifts. Therefore, at this 
moment, there is temporary staff at the bakery. The interviewees claim that this is important to 
take into consideration since this creates a need for well-planned and efficient education for 
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new staff. In addition to the increased production, a new packaging hall was implemented 
successfully at the beginning of 2019.  

Norway 1 works a lot with sustainability and makes sure that it is highlighted, some examples: 

• Works with increased efficiency in the logistic chain. For example, through well-loaded 
trucks. 

• Takes care of food waste. All the materials that stay on the line are going back to the 
beginning. For example, toppings are collected in a bin under the line. The buns that 
have left the line are going as animal feed to a farmer close by.   

• Energy and water consumption are analyzed, and the excess heat is going to a school in 
the neighborhood.  

According to the interviewees, Norway 1 is in good shape regarding their work with continuous 
improvement and data analysis. The common understanding regarding what improvements that 
could be needed is that everything could be improved a bit; no specific area stands out from the 
other ones. 

5.3.3.1 Data systems 
Norway 1 is one of the most advanced bakeries when it comes to analysis and using the existing 
data. Today, they are using Power BI to analyze the historical data, which creates an 
understanding for the past that in the next step can be used for predicting the future. The work 
with predictive analysis is going forward. However, the challenge is to decide a standard on 
how the analyzes should be conducted and used. An example of an analyze is that they can find 
out which orders and products that require the highest amount of competence from the 
operators. By having this information, they can schedule the most straightforward orders for 
the weekends when the competence, in general, is lower and the maintenance department is not 
at the site. Another example; by analyzing energy consumption, they can find optimal batch 
sizes for each product, this information can then be used by production planning.  

Data collection for these analyzes often looks like this: 

 
Figure 18 Data collection at Norway 1 

Nevertheless, this is not the only data collecting process since some data is collected manually. 
Furthermore, this means that it exists several different small data lakes in different data systems 
that are not talking to each other. In total, these lakes have a large amount of data, but since the 
data is stored in different systems, it can be hard to reach, and also challenging to understand 
how it can be used. 

Sensors PLC Data base
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“We have an extensive amount of product quality information that is stored in a  
separate system. However, this information is at the moment only used if there is a  

problem, not for follow-ups and continuous improvements. There is enormous  
potential just by starting to use this data!” 

In 2013 they started to use SCADA for simulations, controlling, data acquisitions, and 
supervision. It was only used in its simplest way from the beginning, but since 2015 they have 
started to extend the use. One of the interviewees claims that there is a more or less endless 
possibility with the system, but they need more time and financial support to be able to extend 
the use. Since the SCADA system is networked (cloud service), the employees can oversee the 
production from home. Cloud services are especially beneficial when they have workers on 
standby since they might be able to solve some of the problems from home. However, there 
might be a risk that employees will be to fixated with the screens and forget to look up and 
examine the problem in real life.  

Another example of an application that they have started to use is one for safety called “LIA”. 
In this system, employees can report accidents and incidents in a standardized way through 
tablets or cellphones. It can also be done through computers, but since tablets or cellphones 
often are more on hand, most reporting is done through these. The LIA system has many 
different systems beyond the reporting tool. For example, it can be used to create reports that 
show which areas in the factory that is most prone to accidents by analyzing the input data from 
employees.  

The interviewees look forward to the new MES system where they hope that the 
implementation of the system can be combined with an update of their different data collecting 
methods (new sensors and steering systems with PLC for the old machines). By updating the 
collecting methods, more information will be available, which will advance both the 
simulations, analyzes, and follow-ups. Hopefully, the changes will make it possible to report in 
a standardized way on why stops or problem has occurred, which will increase the reliability 
for all different analyzes. 

5.3.3.2 Culture 
At Norway 1 the average age amongst the operators are slightly high, this could be seen as an 
issue but also as something positive since they have much knowledge, claims one of the 
interviewees. However, to keep to average age down a bit, they are trying to have team-leaders 
that are a bit younger. As mentioned, the workforce also includes some temporary staff at the 
moment because of the increased production. Therefore, it is even more critical to have a 
strategy with clear and reachable goals that every employee understands. Today, they work 
with a strategy that reaches until 2023 with goals that everyone understands and has knowledge 
about, which improves the general employee responsibility. Even though they have this strategy 
that has helped with responsibility, one of the interviewees claims that not all employees want 
to take charge hence everyone has different maximum capacity regarding work output and 
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knowledge, which is essential to keep in mind. Every worker is different, and everyone does 
not want to climb to higher levels, and that is something that the managers need to accept.  

In general, there is an “everything is possible” mindset at the bakery where people think that 
innovation and change are both possible and needed. However, they need time and financial 
support to make it happen. Because of all the different changes that have been done in recent 
years, they are favorable to new technology since they know that it will bring great results in 
the future. To support continuous improvement, they have created a structure that describes 
how analyzes should be followed up and how the problem shall be solved to find the chronic 
underlying problem. These structures create incitements for well-functioning communication 
and responsibility-taking since everyone knows what to do and how to do it, but it is also 
educating since they believe that repetition of easily understandable and available information 
is essential for workers personal improvement. 

5.3.3.3 Production  
The lines at Norway 1 are a bit of a mitch match between new and old equipment where the 
baking part of the line (from dough making till freezing) consist of older machines, while the 
packaging area is new. Since the standards and possibility for data collection differ throughout 
the line, it is difficult to follow the product and create a complete understanding throughout the 
processes. However, there is a great potential on machinery improvements by adding sensors 
to the old line which would make it possible to for example calculate OEE throughout the line, 
as well as follow the processes and break-downs in real-time.  

Although the old machines can be updated a bit with sensors, the most significant issue is that 
they are un-flexible. Today’s market demands a large variety of products which is difficult to 
serve at Norway 1 since the change-over times are long, and the lines require large batches.  

There is an ongoing project on converting the traditional operator to a “technical trainer,” which 
means that a part of the maintenance work will be moved from the maintenance department to 
the operators. By moving some of the more easy maintenance work to the operators, the 
maintenance technicians will be able to focus more on preventive maintenance and working 
proactive rather than reactive. Another reason behind this change is that even though they have 
structures and standardized ways of solving break-downs, operators are rarely able to solve the 
problems why the maintenance department will be contacted. With technical trainers, these 
problems can be solved directly by operators without delegation to another department. 

5.3.4 Estonia 1 
Estonia 1 is one of two Unibake bakeries in Estonia where Estonia 1 produces fresh bread. In 
1993, Finnish Vasaan acquired Estonias largest bakery with a long history originating from the 
middle of the 18th century. Several different equity firms have owned Vasaan during the last 
20 years. The fact that the company has been bought and sold several times during a short 
period has affected the culture since the owners’ goals often has had a short horizon, and there 
has been no long-term strategy. In 2015 Lantmännen acquired Vasaan, and since they are 
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known for buying and holding without a strategy of selling the employees could finally breathe 
out and start to settle with the new strategy and goals. Estonia 1 is still Estonia’s leading bread 
manufacturer and has a third of the total market share of bread.   

5.3.4.1 Data systems 
Although Estonia 1 has a slightly old average age, they have started doing a bit of work with 
the data systems and collection. For example, they have acknowledged the great benefits from 
IoT and how integrated systems can benefit their analyzes and improvements, why they have 
started working with an IoT-program which hopefully can be utilized more in the future. 
Another investment they have done is in sensors that collects data from the line, which is the 
basis for analyzes/KPIs like OEE. However, even though they have the OEEs, they have rarely 
used it for anything else then shift reports. Then, if the value is low, they cannot tell the reason 
behind it since they rarely report and describes the problems. Thus they have information about 
the performance but not why the performance looks like it does.  

In the last months, they have implemented tablets with an application (PowerBI) that operators 
use for quality checks. In the app, they can score the quality from different parameters on a 
score from 1-5 where 2 needs immediate action. Before the app, all quality checks were done 
manually on papers that then was collected by shift-leaders who put the data into the computers 
or put them in a binder. Some employees said in the beginning that it was better to write on 
paper since it was the fastest way for them, something that can be questioned since the time 
difference between writing on a paper or computer is almost none. Thus they save both time 
from the operators and one less task for the shift manager. After the implementation, the 
employees were happy with the change since they acknowledged the time savings and admitted 
that they had wrong. The only concern with the app is that the scoring might not be that precise 
since the standards are pictures and a few measurements.  

 



 Site visits and current state 

 45 

 
Figure 19 Guidelines on how to score in the app 

Many of the systems that they use are the same within the cluster, something the interviewees 
sees as positive since they can split the cost as well as help each other if there are any problems. 
In the future, they hope to be able to integrate all different systems, both horizontal and vertical, 
and thereby be able to collect not only data but also use it. In the area of analysis, they believe 
that it would be beneficial to use the same program and standards within the cluster since they 
do not have the right knowledge at every factory.   

5.3.4.2 Culture 
The culture at Estonia 1 is very much inflated by traditions and old hierarchies where the 
employees more or less were afraid of their managers and had an extreme amount of respect, 
i.e., they worked for the managers, not with them. Over time, the hierarchical culture has 
disappeared, but there are still some remains left. The old culture can mainly be found amongst 
the older personnel, where some employees are resistant to change and do not want to take 
responsibility. If there would be a break-down, the operator would probably call the manager 
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to ask for help before trying to solve it themselves. One of the interviewees believes that this 
attitude is a combination of both the old historical culture and bad confidence.  

The most significant issues with the culture today are thereby that people do not want to take 
responsibility; they are doing what they are paid for but not more. Consequently, it has resulted 
in a reactive way of working where everything is about putting out fires rather than preventing 
them, that is, they are making improvements, but they are not continuous. It is easier to say that 
“I cannot solve the problem since it is technical” rather than think about why the problem has 
occurred and how it can be solved. Therefore, some interviewees claim that there is no reason 
to invest in new equipment before getting people on board. To succeed with the coming changes 
and needed investments, they need to get the people on-board, for example, by training and 
engaging activities. Well educated and engaged employees will hopefully lead to people that 
are more open-minded and has a willingness for change since they then understand why the 
change is needed. 

To work with the resistance to responsibility, Estonia 1 has tried the SIM-system and similar 
initiatives but has failed. They believe the reason behind the failure is that the shift leaders and 
managers that held the meetings did not have complete information about how it should be done 
and what should be the outcome. Therefore they are now going to try it again but with more 
training before they go live. According to an interviewee, people were motivated and positive 
when they told them about the new SIM since it would make it easier for them to know their 
responsibilities but also be able to talk and systematically discuss problems. 

Regarding the change into digital tools, most of the employees are positive, but as always there 
is some reluctance. In general, the younger employees find digitalization as exciting and as a 
needed step for change and improvements, while the older part of the personnel finds it a bit 
daunting and almost impossible. It is important to remember that some parts of the personnel 
might not even have a computer at home, why the attitude to digitalization as something 
frightening is not that surprising. Therefore, it is essential to include this reluctant part of the 
personnel by keeping things simple, giving them time to change and to have faith in them. Since 
most of the personnel are positive towards change and digital tools, it is essential not to get 
brought down by the negative ones.   

5.3.4.3 Production  
As mentioned, they produce fresh bread at Tallinn 1 why they do not have any freezing 
elements. During the visit, there were close to no complaints on the actual line and its 
equipment. The only thing that was mentioned was the special line where a braided bread is 
produced since it requires a lot, close to only, manual work and it is a very repetitive work for 
the employees which is an ergonomic problem. However, they have scheduled small breaks 
throughout the work hours to avoid injuries.  

They have implemented sensors throughout the line to be able to calculate the OEE; beginning 
(pieces of dough), middle (after the oven), and end (cartons). By having information about the 
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number of pieces in the middle, they can see if there was a loss at the beginning of the process 
or the end. Besides, there are sensors in the proofing chamber that measures the temperature 
and humidity (something that most of the bakeries has). At the moment, these sensors are only 
used for alarming when something is wrong and not for follow-ups.  

One of the most significant problem areas is the shift hand-overs. When it is time to hand over 
to the next shift people want to leave fast why the quality of the hand-over meetings suffers, 
meaning that problems that occurred during the previous shifts are mentioned in passing, not 
thoroughly described, and sometimes not mentioned at all. The interviewees stated that they 
have the same problem with the shift reports. Since they are filled in at the end of the shift, the 
shift leaders often forget about the small problems and only mentioned the big ones which 
create a problem because of long lead times and the fact that small problems can accumulate to 
a big one in the end. 

5.3.5 Estonia 2 
The visit of Estonia 2 was short, why there is not as much information about this visit as the 
other ones. 

Estonia 2 is the second fabric in Estonia and is part of the same cluster organization as Estonia 
1. The plant was built in 2012 by Lantmännen Unibake and started to operate in 2014. When 
building the factory most of the equipment was transferred from old factories in Sweden and 
Finland, but, some parts were bought new. Since then, no modernization or automatization has 
happened. Thus even if the plant is new, it will need some changes with improvements and 
modernization in the coming five years.  

Another issue that has affected Estonia 2 is the national labor cost rise that has occurred in 
Estonia and especially in the Tallinn area. With many companies moving their production to 
Estonia salaries have started to rise why many people started to look for new jobs. The new 
labor pressure ended in 60 people leaving their job at Estonia 2, why a lot of new people had to 
be hired. 

5.3.5.1 Data systems 
Estonia 2 has started the change into the new BP2.0. However, they do not think that the 
reporting tools (PowerBI) are developed enough and that they do not have enough knowledge 
on how it should be used. Why all reporting is done manually on papers. At the end of each 
shift, the shift leader collects and transfer the reports to folders or data systems. The manual 
reporting includes everything from quality and production information to time registration (of 
employees). Thus digital reporting would reduce the amount of administration work from the 
shift leaders and managers, time that could be used for value-adding work instead. 
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Figure 20 Product specification for quality control 

 
Figure 21 Manual quality control 
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Sensors were installed one week before the factory visit, and they have high hopes on their 
effect. Hopefully, the sensors can collect valuable data that could be used for daily management 
and to support the today lacking analyzing and reporting tools. In the future, they hope to add 
more automatized tools and visualization to be able to follow the production from a distance, 
which would be much value-adding since they have a very complex production, see 4.5.7.4 for 
more information about the complexity. Another reason that they want digital tools is that by 
making things automatic and digital is that the risk for human error will decrease. Today they 
find it difficult to rely on the data that is collected since everything is done manually; thus, there 
is room for human errors to occur. 

5.3.5.2 Culture 
Since the factory started to operate in 2014, all group constellations still are “young” and new. 
However, because of the significant loss of personnel last year they have experienced some 
challenges since a big part of the original set of employees was lost and they, therefore, had to 
train large groups of new people during a short period. Not only was there a problem with the 
training, but it was also hard to find the right people with the right set of skills, and especially 
there was almost no one left that had the complete “know-how” of the production. In the future, 
these problems possibly could be minimized with help from digital tools as VR/AR according 
to one interviewee. Today it takes between half a year to a year before they can reach the same 
level with a new employee as with an old one. By making the training faster and more efficient, 
there would be benefits, and the amount of human error would hopefully decrease. 

Even if the factory is young, they have gone through some changes. For example, they 
implemented scanners for the inventories, see 4.5.7.3, which first was met with resistance since 
it causes more steps in the daily work for the warehouse workers. However, after some time, 
the employees realized that even though the scanners added some steps, the total time was 
minimized and the number of faults decreased. The interviewee claims that there is a general 
culture at the factory were most of the employees has a hard time adapting in the beginning but 
often understands the benefits after some time.  

According to the interviewee, the reason behind the somewhat resistance culture is a 
combination of older people together with tradition and culture. Some of the employees might 
never have used a computer before why digital change is difficult. Therefore they believe it is 
essential to make changes step by step without any hurry. Fast implementation is something 
they have experienced before and do not want to be in again since it often has resulted in 
problems that had to be changed after half a year. Thus it would have been better to take it a bit 
slower and thereby be able to implement something great straight from the beginning. Gradual 
change and much training could also be beneficial for their responsibility problem were people 
do not want to do any extra work since their job already is complicated because of all different 
unique solutions.      
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5.3.5.3 Production  
At Estonia 2 they produce both bread, mostly smaller batches of the more special bread with 
higher margins and complicated processes, and cakes. The cakes could be everything from 
muffins to Swedish “Lussekatter”. The common thing about the products produced in Estonia 
2 is that most of them have complicated processes that need special equipment and many 
ingredients. For example, they have a muffin that first has to be baked, frozen, filled with filling, 
frozen again, and then dipped in different chocolate coverings. Another line is more or less 
dedicated to Lussekatter. During the season for Lussekatter, they produce day and night, but 
during the other parts of the year, it is utilized under half of the available time. In summary, it 
means that Estonia 2 has products with high seasonality and very high variation in their 
production scheduled. It is therefore difficult to compare it with, for example, Belgium 1 that 
are very efficient and have a high speed with few products.  

Because of products being complex and varied, they, as mentioned, need several types of 
equipment. These different machines/equipment are then mixed and matched different for every 
(almost) product. Thus, the operators need to know both how to produce the product and how 
to build the production line. Since the cake line is more about craftsmanship and requires much 
manual work from the operator, thereby labor-intense, there would be benefits for each little 
improvement regarding automatization or digitalization that could be implemented.  

The last years the warehouses for both raw material and the end product has gone from being 
manual (regarding tracking and storing) to use scanners and barcodes. It was a somewhat hard 
change for the people, but in the end, it generated improvements both regarding time savings 
and accuracy. Recently they made a significant investment in new equipment, but since they 
had almost no training and only received a short manual of how it should be used, the 
maintenance department was lost. According to the interviewee, more technical improvements 
like this one is needed in the future. However, the employees must be involved in the changes, 
so they understand both why the change will take place and what it will improve, for example, 
by an increased amount of training. 

Today they have monthly preventive maintenance, something that they want to change in the 
future. The reason behind why it cannot be changed today is that the maintenance department 
has much work with the daily management since they are contacted at almost every break-down 
since the operators are not experienced enough to solve the problems.        

5.3.6 Belgium 1 
Belgium 1 produces baguettes and small pieces of bread (breakfast buns), sold by a brand that 
was acquired by the Lantmännen group in 2006. In June 2015, a tragic fire swept the whole 
bakery away, and there was nothing of the production remaining. However, after less than four 
months, the Board of the Lantmännen group decided to rebuild the factory with state of the art 
high-tech production lines. Not only was the fire devastating for the employees in Belgium, but 
it also puts more pressure on other bakeries that had to cover up for the lost production.  
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Other than production lines, Belgium 1 is also the place for the Unibake Distribution Centre 
which is fully automated with a surface area of 8,500 m2 and room for 28,500 pallets. The 
storage is for frozen goods and therefore holds a temperature of -28 Celsius degrees. As 
mentioned, all parts of the picking and packaging are fully automated, resulting in short delivery 
periods and efficient processes.  

For the new innovative bakery solutions, Belgium 1 has been rewarded with the prestigious 
award “Factory of the Future” in 2018. Some of the arguments for the award were: 

• State-of-the-art machinery park 
• Cross-functional teams in the development process 
• The fully automated warehouse with stable customer service levels 
• The extremely ecologically sustainable installations like cooling systems, heat 

recuperation and solar panels 

Thereby the prize was another way to showcase the energy-efficient bakery that has a big part 
of Lantmännen’s climate target, which aims to cut away 40% of carbon emissions from 
production by 2020. 

5.3.6.1 Data systems 
Since Belgium 1 is one of the most modern factories within the group, they have some different 
data systems. Thus, they have vast possibilities both from the systems and the amount of data 
that is collected automatically. However, the challenge is to learn how to clean up the data so 
it can be used and linked. By cleaning up the data, new AI programs could use it, thus, compute 
and identify, for example, stops and breakdowns, i.e., real-time data that can predict the future. 
Overall, the interviewees at Belgium 1 acknowledges that their best possibility for improvement 
and use of digital tools lays within being better at utilizing the existing data and being able to 
link process parameters with product quality. At the moment, they can collect and visualize all 
data, but they do not know the link. One area they need to be better at, regarding an interviewee, 
is the collection of raw material data since the flour has a significant impact on the end product.  

Another issue brought to light was tracking and registration in the production. Some of the 
interviewees claim that it would be much value-adding to have scanners throughout the lines 
and thereby be able always to track objects moving in the production area. Another interviewee 
talked about how RFID tags could be used on the trays in the oven to receive real-time data. 
Significant improvements could be made by improving the tracking and thereby be able to 
automatize the reporting, especially since some of the reporting is made on paper by operators. 
Operators have made it clear that using both paper and computers for reporting is not a lasting 
solution; they want to have either papers or computers, not both. “One input and one server”. 
Not only different reporting tools are used, but also different operators report the parameters.  
Traditional operators report process parameters (speed, temperature, and other settings)  and 
quality operators report information from other more specific parts of the line.  
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5.3.6.2 Culture 
The culture at Belgium 1 showed color after the devastating fire, and qualities like willingness 
to evolve, improve, and be open for change was demonstrated during the crisis. A real 
“everything is possible”-spirit according to the interviewees. When they began the process to 
build a new factory, everyone was involved in the process which created even more drive and 
openness, resulting in people instead of working together than alone. By being involved in the 
process, people understood what added value to the production and whatnot.  

“The people and their motivation, experience, and knowledge are what is most important!” 

However, with the change into more digital and technical tools, the work tasks changes, and a 
new set of skills is required. Even if there is an overall openness towards change and 
digitalization, it does not necessarily mean that everyone has the ability to change. Some people 
might be able to, while some others might be at their peak and thereby find it challenging to 
change and learn new things. To work through this problem, some of the interviewees claim 
that they need to be better at training people in a standardized way, for example, with help from 
AR/VR and movies. Thus some validation method could be developed which shows what 
qualities each employee has and thereby right people can be placed at the right station. 

Even though operators have much responsibility regarding the operation of machines, they do 
not have enough responsibility for the end result. Therefore, management needs to work on 
how they can describe the connection between what the operators deliver and the end-result. 
An example of when this problem occurs is when a problem without an apparent reason occurs. 
Then the operators often blame the flour instead of looking into the problem and reflect on what 
could be wrong with the different settings. The new SQL program and the work with SIM have 
made this issue a bit better, but some improvements can still be made.  

Other issues and comments from the interviewees: 

• Operators are afraid that they will lose the creative baking part of the work when 
equipment is being automatized. 

• It is vital to support people and to make them understand the processes when going 
through change. 

• There is a language barrier since some speak Dutch and other French. 
• Want to work more proactive: product focus -> process focus -> customer focus. 

5.3.6.3 Production  
As mentioned, Belgium 1 has a state-of-the-art production process with automatized high-tech 
machinery and some of the best solutions available. Before the fire, they were only producing 
baguettes, but now they also produce small breakfast buns. An example of the high efficiency 
is the new “mega-line” that at the moment is running at a capacity of 12,000 baguettes an hour, 
which by itself stands for 70% of the old bakery’s total capacity (that had six lines). However, 
the high capacity is not the only advantage. Since the line has a long lead time, it requires large 
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batches so that the quality department can inspect the end result before switching product. 
Extended lead time together with a capacity of 3-5 tons of baguettes per hour not only ends in 
big batches, but it also requires enormous batches. Running the same product for several days 
in a row would be most favorable. Thus the big capacity creates efficiency but also eliminates 
the possibility for the variations that can be seen in today’s market demand.   

 
Figure 22 The baguette line from above, currently not producing 

Because of the completely new facility and the high-quality equipment, the coming years will 
not be so much about significant changes but more about developing what they already have. 
For example, there are potential for further automation in the packaging area with robotics, but 
since the demand is not that high at the moment, the investment would not be profitable right 
now.  

Another example is training the operators to learn them to go from only knowing the product, 
to also know the technical solutions and how to handle breakdowns and other issues on the line. 
At the moment people know how to solve a problem if it has occurred before, but if it is 
something new, they do not know how to think logically to find a solution. Since about 80% of 
the breakdowns are mechanical, and PLCs cause almost none, they need the “old” type of 
maintenance people. Therefore, by moving some of the maintenance responsibility from 
technicians to operators, a lot fewer technicians will be needed. Which is beneficial since it is 
challenging to find great technicians in Europe nowadays. Although they still have problems 
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with finding the right people why they have consultants working at the department, which 
unfortunately has caused some cultural problems 

“If the technicians are not on the payroll, then why should we train them?” 

The overall belief is that the production is about “feeling” and craftsmanship, how does a great 
bread feel etcetera. However, because of the highly automatized production and the risk for 
human error, it would be beneficial to change into a more modern strategy where “the feeling 
of a great bread” is calculated in measurable parameters. By changing, they would then be able 
to use the benefits from analyzes and for example, Big Data and AI, claims one of the 
interviewees. At the moment they, for example, have cameras at several places on the line that 
captures and measures the products and in that way register any deviations. According to one 
of the interviewees, this system could be utilized even more and is a great step into the next 
digital era.  

In summary, even though they have a completely new factory with top-class equipment, they 
still need to work on high flow and to minimize the waste. To reach their goals, it is necessary 
to get into how the factory and flow work, which is difficult at the moment when they do not 
produce every week. Consequently, it has resulted in a lack of understanding of the processes 
and how it can be linked to the data. 

5.3.7  Poland 1 
The “anchor-plant” Poland 1 was built in 2015 as a part of the Unibake expansion strategy and 
is placed on a big piece of land prepared for future expansion. Before building the new factory, 
95% of the goods produced in Poland was for the Polish market, however, after the anchor-
plant was built 70% of the produced products are exported to countries like Germany, France, 
Sweden, and Denmark. 

When Unibake was deciding on the location for the new anchor facility, the society and labor 
market did not look like it does today. Then it was a lot of unemployed people in the area, but 
now it is the opposite since several different companies have built factories in the proximity. 
Hence, there exists a big competition regarding finding the best people, at the same time as the 
salaries have increased. 

5.3.7.1 Data systems 
Since the factory was built only a few years ago, technology and equipment are still new and 
well-functioning. For example, they have a system called “Eyepro visual control” that makes it 
easier to predict the future based on the existing data and also does automatic quality control- 
Thereby the system will lead to savings in the future since it removes work tasks from the 
operators. All machines and equipment are stored in a new infrastructure where everything is 
connected to the wi-fi, and they can monitor all devices online, which creates better 
opportunities for real-time supporting of the production. However everything has its cons, even 
though the machinery is new they come from different suppliers meaning that every machine 
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has a different system, which not only puts higher demand on the operators but also makes it 
harder to integrate systems. Thus it at the moment is difficult to integrate systems both 
horizontal and vertical, something the interviewees claims to be crucial in the future.  

At the moment, there is much paperwork in the production area since a lot of the quality checks 
are done manually; for example, the operator checks the inner-temperature after the oven to 
ensure correct cooking. However, some automatic quality check elements as the Eyepro, check 
bottom and top on end product through cameras, can be found. The amount of manual labor 
could be reduced even more through automatization, which would be beneficial not only to 
decrease the human error but also because the labor cost is rising. In the future, they do not only 
want the paperwork to be automatized but also put on a shared online database that everyone 
can enter wherever they are, something possible with some of the PLC’s right now. 

 
Figure 23 Desk for manual quality control with scale 

Some sensors can be found throughout the line, although mostly measuring raw material levels 
and robots performance. At the moment there is no OEE system at the factory but the raw 
material used can be calculated in the mixer, and the number of end products is calculated, but 
since there is no on-line information this would not add any new or essential information why 
they do not use the KPI for daily management. Additionally, no takt calculations are done.  

In the future, they see enormous potential with Big Data and analytics where all information is 
connected and stored in a cloud. Since they already have much information (for example from 
the eyepro) but do not know how to use it, this would maybe not be that difficult in a technical 
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way according to one of the interviewees. They would also want to add more analyzes on the 
raw material to the existing data lake to be able to improve and predict the end-product even 
better in the future. 

5.3.7.2 Culture 
According to the interviewees, there is no old way of working or old mentality permeating the 
culture because of the factory is new, meaning that more or less all the employees have the 
same experiences and knowledge from the factory. However, in some parts of the culture, there 
is an old idea of people not daring to take responsibility since they are afraid that the managers 
will yell at them if they find the decision being incorrect, why operators are afraid to take 
decisions and lay the responsibility on the managers. Presumably, this is something going back 
20-30 years where the culture was different when it came to the relationship between manager 
and employees. At that time, the manager was a boss and not a leader. However, today, the 
labor market has changed why managers need to behave; otherwise, the employees will leave 
the company. One of the interviewees claims that even though the issue is somewhat about an 
old cultural thing, it is also about the management not caring enough about it. In the long end, 
it will be impossible with micro-management why this is an issue that needs to be taken care of 
to be able to change in the future.  

“The employees on the shop floor are the people doing the hardest job. We need to  
encourage them to go out from their comfort zone and keep them motivated. 

 Education before technical investments!” 

Even though responsibility is an important matter, it is at least as necessary to understand that 
all employers might not be ready for more responsibility. Therefore it is necessary not to make 
clear exactly what part the operator should be made responsible for and what is expected from 
them. Then the decisions have to be respected bottom-up, and it should be ok to make wrong 
once as long as you learn from it and not make the same mistake again. Another way that they 
are working with the issue is with SIM and making goals reachable and understandable by 
breaking down big goals into small specific targets. The SIM work has made an impact on the 
continuous improvement, and the overall understanding from the interviewees is that the 
operators acknowledge problems and then tries to solve them in some way. However, maybe 
not taking big decisions. 

To be able to go through change it is vital to motivate the operators, one way would, according 
to an interviewee, be to reduce the number of monotype tasks which would generate a more 
stimulating workplace. Beyond motivation, the interviewees mean that it is necessary to involve 
key persons in the change since they are the ones knowing most about the process. In that way, 
it is easier to make sure that operators and employees understand not only the benefits for the 
company but also how the change will be beneficial for them. Something else that often is 
forgotten in change management is to make sure that there is no way to go back to the old 
system when they have started to change to a new one. However, most important of all is not 
to change too fast since they already are on a journey where everything still is new! 
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Overall the age of the employees are mixed, but there are slightly more young ones than old 
ones because of the difficulty with finding professionals. Thus there is almost no one who has 
previous experience from the food industry why much education is needed. Even though they 
have a modern office and plant, and thereby can attract employees, one of the interviewees 
claims that it is crucial to focus on quality rather than quantity when hiring, especially since the 
automatization level is quite high.  

5.3.7.3 Production  
The new facility has a modern and exquisite set of machines that has a huge capacity that can 
handle a lot of different products, which is excellent because of scaling. However, the big 
capacity at line one can also cause some problems since it requires large batches without any 
changeovers which minimize the possibility for variated and specialized products. Another 
issue is that if there is a problem with the end-product, then there will be much waste. Although 
this is a fortunate issue since it can be handled by optimizing the planning. Of course, the new 
equipment might need some adjustment in the future, but since the probability for break-down 
is low, it is still good enough. 

 
Figure 24 French hot-dog buns coming out of the proofing chamber 
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Even though the production line is new and in many ways excellent, the packaging department 
is a significant bottleneck in the production and thereby in need of improvement. At the moment 
the packaging department has much manual work because of the products not fitting correctly 
in the boxes. By eliminating the manual work through automatization (robots), would not only 
the speed increase but also would the risk for human error decrease a lot. An example of the 
operators being the weak point is that there is no checking on how many products that have 
been packed in a box, why products sometimes can be missing. However, the management 
means that this is an improvement that not will be done until the sales have increased, and the 
increased speed will be needed. 

 
Figure 25 Packaging cell with manual labor 
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Other issues brought up by the interviewees: 

• The amount of non-value adding activities needs to be decreased as well as operators 
need to learn what is value-adding and not.  

• Operators should work with the actual processes and not the easy work surrounding it. 
• Since suppliers know the product, it is easier to plan preventive maintenance. 
• The building is optimized for a straight line -> decreases the risk for contamination and 

makes it easier for new employees to understand the production. 
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6 Result and Analysis 
The sixth chapter, “Result and analysis”, are structured into three different subheadings; 
SWOT-analysis, Proposed actions before transforming into Industry 4.0, and Industry 4.0 tools 
for the baking industry. The analysis is conducted by combining the empirical findings in 
chapter 4 and 5 with the theoretical framework, chapter 3, with the goal to answer both the 
main research question and the three sub-research questions.  

6.1 SWOT-analysis  
To be able to identify possible challenges and barriers when transforming into Industry 4.0, it 
is essential to know the company’s weaknesses and threats. At the same time, it is essential to 
know what strengths and opportunities Unibake will have in the future. An analyze on suitable 
tools, i.e., what Industry 4.0 tools the company may be able to implement, can easier be done 
by knowing what they are good at and thereby be able to utilize that strengths and opportunities. 
Knowledge about weaknesses is the basis for knowing potential improvements. When going 
through change, it is also essential to be aware of what threats they might be facing. These 
different factors add up to the decision that a SWOT-analysis will be a great tool to generate 
knowledge and awareness, a decision supported by Douaioui et al. who claims that an applied 
SWOT framework could support the company when analyzing the possibilities for Industry 4.0 
(Douaioui, et al., 2018; Hofmann & Rüsch, 2017), also strengthened by Pessl et. Al (2017), 
who claims that a SWOT-analysis is a great tool for the first step of the roadmap model where 
awareness for Industry 4.0 is created.  

During the interviews, strengths, and weaknesses have been identified. The interviews are both 
on an international level at the headquarter and at the factory visits around Europe. Every time 
something was brought up as a strength or weakness, it was added to the table. The number of 
occurrences thereby stands for how many times the interviewees have mentioned that 
strength/weakness. However, even if an interviewee said that “we have an extensive data lake” 
several times, it is only counted one time for one interviewee, i.e., the number of occurrences 
can never exceed the number of interviewees.  

Strength Category No. Occurrences 
Engaged employees that are motivated for change 1 16 
Extensive data lake 2 12 
Big network with different knowledge bases 6 6 
Modern and automatized equipment 3 5 
Sensors (counting) 3 4 
Communication between some systems 4 3 
Sensors/quality monitors  
(weight/picture/color/temperature etc.) 

3 3 

Collaboration between countries 6 2 
Automatized warehouse system  3 2 
Environmental friendly initiatives  5 2 
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Standardized CI-processes 6 1 
Sensors (temperature and humidity) 3 1 
Automated scheduling 4 1 
Powerapp for quality check 4 1 
Robots 3 1 
Use of Power BI and SCADA to analyze/visualize information 4 1 
Built in quality 5 1 
Use of data 4 1 

Figure 26 Identified strengths within Unibake 

Weakness Category No. Occurences 
Lack of data analysis 4 12 
One-way communication (systems) 4 11 
Lack of knowledge/connection technology and 
competence 

6 11 

Lack of standardization (data description) 4 10 
Paperwork in production (quality) 4 7 
Lack of modernization/automatization 3 5 
Not able to track products 3 3 
Hierarchical culture 1 3 
No follow up  4 3 
Lack of standardization/prioritizing (production) 7 3 
Poor communication between people 1 3 
Manual labour/operations 1 3 
No production flexibility 7 3 
Improvements are not continuous, just putting out fires 1 2 
Operators blaming higher levels/technology 1 2 
Not enough engagement and trainings for 
employees/operators 

1 2 

No one want to own the problem 1 2 
Living process, not only about data. "Feeling" 4 2 
Hard to find the right people 1 2 
Hard to keep up with changes because fast moving 1 1 
No immidiate notfications from systems 4 1 
High variation/seasonality and small batches 7 1 
Lack of geographical closeness 7 1 
New machinery equals child diseases 3 1 
Issue with data protection 4 1 

Figure 27 Identified weaknesses within Unibake 

Since several of the strengths and weaknesses are about almost the same thing they have been 
categorized in seven different groups; Engagement/people, Amount of data, Technical 
solutions, Usage of data, Sustainability, Knowledge, and Planning/management. Thereby it is 
easier to find a pattern within the data collection. 
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Category No. Occurrences 
(1) Engagement/people 16 
(3) Technical solutions 16 
(2) Amount of data 12 
(6) Knowledge 9 
(4) Usage of data 7 
(5) Sustainability 3 
(7) Planning/management 0 

Figure 28 Categorization of strengths 

Category No. Occurrences 
(4) Usage of data 47 
(1) Engagement/people 20 
(6) Knowledge 11 
(3) Technical solutions 9 
(7) Planning/management 8 
(2) Amount of data 0 
(5) Sustainability 0 

Figure 29 Categorization of weaknesses 

Opportunities and threats have been identified through both interviews and from the company’s 
strategy; hence, it describes what they identify as opportunities versus threats, as well as trends 
and business intelligence. Of course, the thesis’s theoretical framework also has added some 
ideas. Threats and opportunities mentioned in this SWOT are mostly focusing on parameters 
that can be connected to the change into Industry 4.0 and not all parts of the company. However, 
some of the mentioned threats and opportunities might affect other parts of the company as 
well. (Schaefer, et al., 2017) 
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Figure 30 SWOT analysis of Industry 4.0 in Lantmännen Unibake 

According to the road map for Industry 4.0 by Pessl et al. (2017) (see chapter 3.3) the analysis 
and implementation should be done concerning five key areas; purchasing, production, 
intralogistics, sales, and human resources. However, since either purchasing, intralogistics or 
sales is within the scope of the thesis, three other key areas will be analyzed; data systems (i.e., 
IT), production (as mentioned), and culture (human resources, more or less). These areas are 
also the titles that have been used for the AS-IS description in chapter 5, thus, it will be easier 
to find connections.  

6.1.1 Identified strengths within Unibake 
By looking at the SWOT the greatest strengths that were identified was: 

•Engaged people that are positive to change
•An existing extensive data lake
•Modern technical solutions and equipment 
•Somewhat wide-spread use of sensors
•Awareness of the need for change 

Strengths

•Lack of data analysis 
•Many different data systems that are not communicating
•Lack of knowledge and difficulties connecting technology and 
competence

•Non standardized data collection or description
•Hierarchical culture with poor communication and lack of 
responsibility-taking.

Weaknesses

•An existing digitalization strategy on the group level
•Positioned in digital IT-companies in Norway, Sweden, and Finland
•Through having refined real time data, and thereby be able to 
tweak the product and/or marketing, it is likely to appeal to new 
customers and markets segments. 

•Economies of Scale through vertical and horizontal integration 

Opportunities

•Extended pay-back; investments and changes might take some time 
before delivering the wanted and calculated outcome

•Political risk from trade policies and Brexit, transparancy regulations 
might change shortly

•Group-strategy wants to invest in digitalization, however do not 
have the need to be leading and wants concrete financial gains

•The labor market has a lack of educated engineers and technicians, 
why it is hard to find the right competences

Threats
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• Engaged people that are positive to change 
• An existing extensive data lake 
• Modern technical solutions and equipment  
• Somewhat wide-spread use of sensors 
• Awareness of the need for change 

6.1.1.1 Data system (IT) 
Under the category “Data system”, especially one strength was identified:  

“An existing extensive data lake” 

The fact that the company already has an extensive data lake means that the time before action 
(industry 4.0 transformation) will be much shorter since they already have data to analyze. In 
many cases, companies do not have any data, or only a small amount from a short period, why 
the first year will be more about collecting the data to be able to start analyzing it. An example 
is Lee et al.’s (2015) theory about the implementation of CPS, where the first step is about smart 
connection, i.e., how to collect accurate and reliable data from physical data. Since Unibake 
already has this data lake that has been acquired from, for example, sensors, they are already 
one step ahead. Although, the use of sensors and an MES-system will need to be even more 
wide-spread to be able to go through the transformation totally, as well as the data will need to 
be collated and organized sufficiently (Gilchrist, 2016, p. 208). 

Furthermore, the strength “Somewhat wide-spread use of sensors” could be categorized under 
data systems since the sensors task is to collect data and information that could be used for 
analyzes and stored in data systems, but, the sensors could also be connected to production 
because of its location. Today, sensors are, for example, used for temperature and humidity 
control, which, according to Gilricht (2016), is an excellent area of application. Although this 
is only the first step of sensors usage, it could also be used for vertical integration, which is one 
of the essential parts in Industry 4.0. Vertical integration is about integrating systems at 
different hierarchical levels, including combining information from sensors with other systems 
or physical objects, for example, equipment and machines (Kagermann, et al., 2013). Even 
though Unibake is using sensors to some extent, they do not use it for this purpose; thus, the 
implementation is only in its infancy, and mainly it differs a lot between the different factories.  

6.1.1.2 Culture 
“Engaged people that are positive to change” together with “Awareness of the need for 
change” are two of the greatest strengths that have been identified in the culture category (HR-
management). According to Pessl et. Al (2017), motivated employees is an enabler for Industry 
4.0, why Unibake has a strength by having engaged employees. The fact that they have 
motivated employees makes it easier for them to start training sessions and create awareness 
for Industry 4.0, which is a part of Step 1 in the roadmap-theory (Pessl, et al., 2017). Another 
part of the enablers for Industry 4.0 is a standardized reference architecture. To create that, the 
employees must trust the system (Kagermann, et al., 2013). Since there often is a correlation 
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between trust and engagement, the strength also affects how the implementation of a 
standardized IT-system will work. More or less, engaged employees are something that 
positively affects the whole company, especially from a change management point of view.  

When it comes to “awareness of the need for change”, it is mostly the management team that 
is aware of why and how they need to change in the coming years. For example, the 
management team has had workshops on Industry 4.0 to learn which tools and theories that can 
be appropriate for their company. They have also started a digitalization project, although 
mostly focusing on the e-commerce part. To achieve step 1 in the roadmap, Unibake will, 
therefore, have to create awareness also at the operator level (Pessl, et al., 2017). 

6.1.1.3 Production 
The equipment and machines standards differ a lot between countries and factories. However, 
a strength has been detected according to the production equipment since they have “Modern 
technical solutions and equipment” at several factories. For example, both Poland 1 and 
Belgium 1 are more or less new with some of the most modern state of the art machines and 
equipment.  

With modern equipment, it is often easier to connect the machines and integrate other connected 
tools like sensors or RFID-tags, which of course is a great strength when transforming into 
Industry 4.0. Since they already have a “somewhat wide-spread use of sensors”, it is an even 
greater strength. The modern equipment and solutions in the production together with for 
example sensors creates a continuous interchange of real-time data that can provide new types 
of human-machine interaction which can lead to significant improvements in the production 
area (Vaidya, et al., 2018; Marilungo, et al., 2017). For example, they might be able to find the 
optimum utilization of a process and reduce cycle times since they will know the exact 
characteristics of a product.  

6.1.2 Identified weaknesses within Unibake 
The weaknesses that were found through the SWOT-analysis was: 

• Lack of data analysis  
• Many different data systems that are not communicating 
• Lack of knowledge and difficulties connecting technology and competence 
• Non-standardized data collection or description 
• Hierarchical culture with poor communication and lack of responsibility-taking 

6.1.2.1 Data system (IT) 
Even though one of Unibake’s strength is their large data lake, it is not worth so much when 
they have a “lack of data analysis”, thus one of their most significant weaknesses. There is no 
reason for having a large amount of data if the data is not used. Since one of the technology 
drivers for Industry 4.0 more or less only is about data, Big Data, and analytics, it is unfortunate 
that they do not have the culture and knowledge about analytics on beforehand since it will 
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make the transformation more difficult for the employees (Vaidya, et al., 2018). Additionally, 
they do not have any understanding of how analytics can be used why it will be not only a 
cultural change but also a change in the required skills. According to the theory of how CPS 
should be implemented (see 3.2.1), it means that Unibake has not gone into level 2 at all (Lee, 
et al., 2015). 

The problem with the data is not only that they are not analyzing it, but also that there are “Non-
standardized data collection or description”. Meaning that although the company has a great 
amount of data, it is not acquired in a standardized way why it might not be accurate. 
Additionally, the descriptions about the different data are not standardized; thus, what they say 
is two different types of data might be the same thing and vice versa. Since several of the 
Industry 4.0 tools is about standardization and being able to rely on the data, for example, 
system integration and IoT, it is crucial to work on this weakness  (Kagermann, et al., 2013). 

Another weakness that was identified is that they have “Many different data systems that are 
not communicating” which obviously is a weakness since the whole idea behind Industry 4.0 
and CPS is the integration between different systems, both physical and digital, and them being 
able to communicate with each other (Gilchrist, 2016; Kagermann, et al., 2013). Even though 
this is a weakness, since they do not have either the technology in place or the knowledge about 
it, it is a weakness that is solvable. It might take time to implement (since they have so many 
different systems) but since they might be able to have the same system as before the change 
will not be that big for the employees since the connection and feedback loops are automatic. 

6.1.2.2 Culture 
In the culture category, two weaknesses were found. The first one is that they have “Lack of 
knowledge and difficulties connecting technology and competence”. To be able to transform 
into Industry 4.0, Unibake will have to either hire people with the right competencies and/or 
increase the number of technical trainings. By learning the employees more about the new 
technologies and broaden their knowledge about IT, they might also improve their decision-
making and increase the amount of responsibility taking since knowledge will make the 
employees feel more secure about their decisions.  

The change in knowledge is essential since the transformation will lead to more complex system 
management. In some cases, operators and management might even have to exchange 
knowledge, people on the floor will tell the management about how it looks, and the 
management will teach them about new technologies and trends. Because of how fast 
technology is changing there will be an urge for continuous development of knowledge to 
ensure that factories will transform and keep the pace of change in the future, thus increased 
amount of trainings will be needed to get rid of this weakness. 

Another issue, connected to this weakness, was brought to light during the interviews. The issue 
is that it is challenging to find people with the right skills; an example is the lack of technicians 
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all over Europe. If it becomes harder to find the right people with the required competencies, it 
will be even more essential to invest in trainings and education of the staff.  

The second identified weakness is “Hierarchical culture with poor communication and lack of 
responsibility-taking” which is a combination of both a hierarchical culture but also the 
problem with no one wanting to take responsibility and employees always blaming the higher 
level if something goes wrong. The issue with responsibility was mentioned and explained 
above; hence, it could be connected with a lack of knowledge to some extent. What it also could 
be connected to is poor communication and hierarchical culture. If decisions and suggestions 
made by people at a lower level are not taken into consideration or being overruled by higher 
levels, motivation might be lost. The weakness could be tightly connected to Industry 4.0 since 
the new era is much about autonomous work and quick decisions if people are not allowed to 
do it or do not have the knowledge for it they might have a problem in the future. It also connects 
to the CPS implementation since the last step is about fast acting on feedback loops since it 
gives them information to base their decision on (Lee, et al., 2015).  

6.1.2.3 Production 
According to the most occurred weaknesses, none of them are categorized as production, and 
therefore, the SWOT does not include any production weaknesses. However, the author has 
identified a problem with the variations in machinery and equipment throughout the company. 
Thus it is challenging to find a standardized way to, for example, collect data or to have 
standardized maintenance; hence, factories cannot be compared. The different factories within 
a cluster sometimes want to compare and create some challenges, which is more or less 
impossible since they cannot compare OEEs (most common measurement to compare) since 
their prerequisites vary. Thus, they compare different aspects and factors, although they believe 
that the same data is compared. 

6.1.3 Opportunities with Industry 4.0 
When it comes to external factors, the following opportunities were identified: 

• An existing digitalization strategy on the group level 
• Positioned in digital IT-companies in Norway, Sweden, and Finland 
• Through having refined real-time data, and thereby be able to tweak the product and/or 

marketing, it is likely to appeal to new customers and markets segments  
• Economies of Scale through vertical and horizontal integration  

Since these opportunities are external and more on an overall management level, they are 
difficult to categorize according to the key areas. Although all of them touches on data systems, 
analyzes and IT integration which in some way can be seen as a benefit since the IT-part is the 
part of the company that will need a significant change when it comes to Unibake according to 
the weaknesses.  



 Result and Analysis 

 68 

6.1.3.1 Data system (IT) 
Even though one of Unibake’s strength is their large data lake, it is not worth so much when 
they have a “lack of data analysis”, thus one of their most significant weaknesses. There is no 
reason for having a large amount of data if the data is not used. Since one of the technology 
drivers for Industry 4.0 more or less only is about data, Big Data, and analytics, it is unfortunate 
that they do not have the culture and knowledge about analytics on beforehand since it will 
make the transformation harder for the employees (Vaidya, et al., 2018). Additionally, they do 
not have any understanding of how analytics can be used why it will be not only a cultural 
change but also a change in the required skills. According to the theory of how CPS should be 
implemented (see 3.2.1), it means that Unibake has not gone into level 2 at all (Lee, et al., 
2015). 

The problem with the data is not only about what they are not analyzing, but also that there are 
“Non-standardized data collection or description”. Meaning that although Unibake has a lot of 
data, it is not acquired in a standardized way why it might not be accurate. Additionally, the 
descriptions about the different data are not standardized; thus, what they say is two different 
types of data might be the same thing and vice versa. Since several of the Industry 4.0 tools is 
about standardization and being able to rely on the data, for example, system integration and 
IoT, it is crucial to work on this weakness (Kagermann, et al., 2013). 

Another weakness that was identified is that they have “Many different data systems that are 
not communicating” which obviously is a weakness since the whole idea behind Industry 4.0 
and CPS is the integration between different systems, both physical and digital, and them being 
able to communicate with each other (Gilchrist, 2016; Kagermann, et al., 2013). Even though 
this is a weakness, since they do not have either the technology in place or the knowledge about 
it, it is a weakness that is solvable. It might take time to implement (since they have so many 
different systems) but since they might be able to have the same system as before the change 
will not be that big for the employees since the connection and feedback loops are automatic. 

6.1.4 Threats with Industry 4.0 
The external threats that were discovered in the SWOT were:  

• Extended pay-back; investments and changes might take some time before delivering 
the wanted and calculated outcome 

• Political risk from trade policies and Brexit, transparency regulations might change 
shortly 

• Group-strategy wants to invest in digitalization, however, do not need to be leading and 
wants concrete financial gains 

• The labor market has a lack of educated engineers and technicians, why it is hard to find 
the right competencies 
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It is the same problem with the threats as with the opportunity; they are difficult to categorize 
since they are mostly on a management level since they are external factors. However, the ones 
that can be categorized will be, and the other ones will be explained below.  

The one threat that cannot be categorized at all is “Political risk from trade policies and Brexit, 
and transparency regulations might change shortly” since this threat will affect all parts of the 
company. The only positive thing with this threat and the outcome of an Industry 4.0-
transformation is that it, hopefully, will bring transparency to the value chain and increase the 
trackability; thus some future regulations might be fulfilled just by transforming. Other 
regulations and trade policies, like Brexit, is impossible to predict; thus, it will always be an 
overhanging threat. In this case, for example, a hard Brexit would mean both the loss of many 
employees at the bakeries as well as it would be complicated with imports and exports.  

6.1.4.1 Data system (IT) 
One of the threats could be somewhat categorized as an IT/Data system threat, it is “Group-
strategy wants to invest in digitalization, however, do not have the need to be leading and wants 
concrete financial gains”, thus the owners believe it is essential to focus on digitalization and 
new trends, which could be seen as an opportunity. The problem is that they do not want to be 
leading and want high ROI and financial gains fast, something that might be difficult to achieve 
with Industry 4.0.  

Consequently, that threat goes hand in hand with another one; “Extended pay-back; investments 
and changes might take some time before delivering the wanted and calculated outcome”. The 
reason is that the model for Industry 4.0 is still new and therefore might not be cost-effective 
for all types of manufacturing-systems directly, but it is still essential to argue for its future 
possibilities (Kagermann, et al., 2013) since it is supposed to reduce cost and maximize 
customer performance after being implemented correctly (Schaefer, et al., 2017). Additionally, 
the group strategy and company strategy vary since the group does not have the urge to be 
leading, while the company itself strives to be number one in its area, even in the Industry 4.0-
subject. 

6.1.4.2 Culture 
As was identified in the as-is analysis, and some external analysis, the “Labor market has a 
lack of educated engineers and technicians, why it is hard to find the right competencies”. The 
issue with the lack of educated people with new skills has been discussed previously in chapter 
6.1.2.2 (culture category of the weaknesses). It is an issue internally that they do not have the 
right competencies since it leads to them not delivering the best results and not keeping up the 
pace with new trends, but it is mostly external since they cannot change or solve the issue 
themselves, they need help from the society. More focus needs to be on the technical and 
practical skills combined. Otherwise, just a few companies will be able to implement new tools 
since the competition on workforce between companies will not be sustainable.  
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6.2 Proposed actions before transforming into Industry 4.0 
A company that wants to transform into Industry 4.0 smoothly would benefit from fulfilling 
some prerequisites. In the table below, there is a proposal of six actions divided into different 
categories (same as previous chapters). Additionally, there is one action that goes beyond the 
three categories since it is about the strategy. Thus it will affect all parts of the company.  

Even though these actions are proposed to be done before starting the transformation, a 
company can also choose to make these changes throughout the transformation process. 
However, since Unibake has experienced some previous problems with changes not being 
completely implemented if they change the layout during the process, it is recommended to 
look over these actions.  

Category Disadvantage Proposed action 
Data system Lack of data analysis • Hire the right people 

• Trainings 
 

Non-standardized data 
collection or description 

• Standardized, automated reporting  

 
Many different data 
systems that are not 
communicating 

• BP2.0 and centralized application 
specialists 

Culture Lack of knowledge and 
difficulties with connecting 
technology and 
competences 

• Create awareness 
• Knowledge exchange 
• Employer branding 

 
Hierarchical culture with 
poor communication and 
lack of responsibility taking 

• Change management 

Production Non-standardized working 
ways and lack of real-time 
knowledge about the 
process 

• Lean management 
• Increased data collection 

Overall The strategy need more 
digitalization focus 

• Revised strategy  

 

6.2.1 Data system 
For the data system category there are four different actions, however, "Increased data 
collection" could be a part of both the Data system category and Production since data collection 
is both about sensors, microcontrollers, actuators, etc. thus, connected to the production area, 
as well as about data system. Consequently, this action will be described in the production 
category (see 6.2.3). 
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6.2.1.1 Trainings 
To succeed in a change process, it is vital that people understand what is going on. For the data 
system category, the trainings are about getting employees to understand the value of correct 
and accurate data as well as how to use and utilize the analysis that will be delivered from a 
central level. If a company wants to increase its use of data analysis, the data need to be accurate 
and reliable. With the implementation of BP2.0 and increased amount of automatized data 
collection, the data will be more reliable. Although the employees play a central part since they 
are the one controlling the data and in some situations correcting the automated collected data, 
or even collecting it, why it is essential to teach them why it is so vital that it is done correctly. 

Companies can choose two different ways or a combination of both: 

1. Pick people from each department that will be responsible for the data collection and 
teach them about new systems, how the analysis are done, and the importance of 
accurate data. 

2. Learn everyone about data collection to achieve increased responsibility taking. By 
everyone being responsible for delivering correct data and understanding why it is 
essential, and what it will lead to in the long term, engagement might increase. 

The suggestion is to start with a combination of both. Since it is also suggested to have trainings 
where awareness will be created, see 6.2.2.1, the importance of data collection can be a part of 
the training. After that, each team can pick one to learn more about it and have the ultimate 
responsibility for it. The selection should be a combination of teams nominating a person and 
HR/management, choosing the one they think will be the best fit for the task.  

6.2.1.2 Hire the right people 
Even though it will be important to train and learn the existing employees, both at the floor and 
higher levels, about data analysis and how it can be utilized, Unibake would benefit from hiring 
data analysts. As a suggestion, the analysts would be placed at a central organization level, and 
they would receive complete information with help from cloud systems. By applying this 
strategy, people at sight will not necessarily need to know how to analyze the data, thus only 
how to use and apply the analysis. Accordingly, the analysis department will be centralized and 
the application decentralized, following the recommendation by Almada-Lobo (2015).  

Since several different companies are going through this change at the same time, there might 
be a risk for being challenging to find great analysts, especially ones with previous experience. 
Therefore it is proposed to start this process as soon as possible. 

6.2.1.3 Standardized, automated reporting 
Implementation of standardized, automated reporting could be seen as a part of the 
transformation process, but it is suggested to start this work before implementing all other 
things that come with Industry 4.0. Standardized and automated reporting is also a part of the 



 Result and Analysis 

 72 

process to make the data more accurate and reliable, why it is great to start doing as soon as 
possible.  

At Unibake, the manual reporting is according to the AS-IS analysis, mostly about quality 
control. Some factories, like Poland 1 and Belgium 1, already has some automated control 
system like the EyeVision Pro where the products are measured. Thus the change will be more 
natural at these factories. Even though not all factories have this type of system, most of them 
have automated scales that are not used for quality control reporting at the moment. By 
connecting them to, for example, the Powerapp that they are using at Estonia 1, the weight 
would automatically be reported for the products and also in a standardized way. If they do not 
want to invest in an advanced system, they could also create some frames and gauges for 
measuring the size of the product and see if it is in the precise tolerance. 

For the process reporting, it could be about having apps for reporting that are notifying the 
operators when it is time to report some information. The app will then show what parameters 
that should be reported, how to do it, and where to find them, more or less everyone should be 
able to do the reporting. If there, for example, is a problem the operators can take pictures or 
add additional data, then it is up to the one managing the data to interpret the information. 

6.2.1.4 Implement BP2.0 and centralize application specialists 
A lot of the problems that exist and things that need to be done before transforming the industry 
is about harmonizing the data, process standardization, and application standardization, thus 
will be affected, and hopefully improved, with the new business platform (see chapter 4.3.1). 
Therefore, the recommendation is to implement the business platform in advance of the 
Industry 4.0 transformation. Otherwise, there might be a risk that conflicting systems will be 
implemented and that some changes/improvements will be done twice, which not only is 
expensive but also to expose the employees to an unnecessary amount of change processes. 

6.2.2 Culture 
Three actions are placed under the Culture-category; however, two of them, "Create awareness" 
and "Knowledge exchange" are about trainings and workshops, why they have been placed 
together.   

6.2.2.1 Create awareness and Knowledge exchange 
Since one of the enablers for successful implementation of Industry 4.0-tools are engaged 
employees that are aware of the need for change and what the change will be about (Pessl, et 
al., 2017), it is suggested to create awareness and exchange knowledge through for example 
workshops.  

Thus, the workshop should be about Industry 4.0 and what digital tools can add to the industry. 
It is essential to not only focus on the benefits of the end product but also what will be the 
benefits for the employees at different parts of the company. For example, easier for the 
operators to take quick and correct decisions, and for the production planner, it could be the 
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increased amount of real-time data that will lead to more accurate predictions. To be sure that 
everyone feels involved in the project, they can learn from Belgium 1 when they started their 
project by rebuilding the factory.  

Other than everyone being involved in the change, it would be beneficial to exchange 
knowledge throughout the organization, both vertical and horizontal. Beyond workshops with 
cross-functional groups they could send people to visit other factories to learn from them etc. 
Especially the people working at the not so developed factories, could benefit from visiting, for 
example, Belgium 1 or Poland 1 to see what digital tools and modern machines can look like. 
These types of visits would not only be great for knowledge exchange but also increase 
understanding. 

6.2.2.2 Employer branding 
Since Unibake finds it challenging to connect new technology with knowledge, trainings are 
suggested. However, furthermore, increased focus on employer branding from the HR-side 
would be beneficial since they want to attract the best people in the area. Keep in mind that it 
is essential to focus on employer branding not only in Denmark and Sweden (HQ and owners) 
but also the other countries they are operating in since it is mostly the day-to-day management 
that needs new competencies and minds. 

6.2.2.3 Change management 
The issue with hierarchical culture, poor communication, and employees not taking 
responsibility is more of change management; thus, it is slightly outside the scope. However, 
to be able to go through with the transformation, it is essential to work on this problem.  

Even though it is outside the scope, some parts of the issues might be solved by going through 
with the proposed actions. For example, by strengthening the employees' knowledge and 
increase the amount of standardization, it will become easier to make decisions, thus increased 
responsibility. The issue with hierarchical culture and vertical communication is in some 
countries a remnant from old Sovjet and overall old culture. Thus, by hiring young people and 
working with SIM and continuous improvement (as they are doing), the issue will supposedly 
grow away naturally. 

6.2.3 Production 
Since the increased amount of data collection is placed in the Production category, there are 
two proposed actions in this category. 

6.2.3.1 Lean management 
According to Pessl et al. (2017) Lean management is a prerequisite for thriving industry 4.0 
implementation, something not all researchers agree on since if a company has not started its 
change into lean, it could be skipped or seen as a part of the Industry 4.0-process. However, 
since Unibake already works with some lean-tools and are teaching operators 7+1 wastes, the 
recommendation is to consolidate the lean way of thinking before digitalization.  



 Result and Analysis 

 74 

The suggestion is to take a look at each factory to see if any wastes could be eliminated before 
implementing the new tools. Some products might be over-processed, both regarding the 
number of processes and too tight tolerances. End inventory levels might need some 
overlooking, especially for the frozen part (more natural to overproduce), although WIP might 
not be a problem since they have a great continuous flow in most of the factories. Another waste 
that should be eliminated is motion, and this can, for example, be found in Sweden 1 where 
they are rearranging hot dog-buns manually. Defects are also something that needs to be taken 
into consideration since they have some problem with the quality, thus high waste because of 
defects, at some factories. 

6.2.3.2 Increased data collection 
One part of the increased data collection will be the standardized, automated reporting (see 
6.2.1.3) since it will lead to all data being reported. Another part of it is to increase the use of 
sensors, controllers, actuators, etc. even RFID-tags on the trays could be a suggestion. Although 
it is difficult to give a concrete recommendation since it will vary a lot between the different 
factories since some factories have old types of machinery and some have entirely new. In 
Norway 1, for example, the baking machines are old why it will be more challenging to collect 
data about the machines and processes. In the new ones, some of the technology for increased 
data collection might already exist; it is just not utilized.  

Because of this variation, an overall recommendation cannot be given. Therefore, the 
suggestion is to plan a project where engineers decide on which data collection methods should 
be added. Another suggestion would be to hire consultants for this work since it might take 
much time from the engineers that could have been used in a better way.   

6.2.4 Overall 
The last one of the proposed action is as mentioned about the strategy; thus, it has its category. 

6.2.4.1 Revised strategy 
To succeed with the Industry 4.0 transformation, most researchers agree on the importance of 
having a digitalization strategy that saturates all parts of the company. The change has to be a 
common goal where all different factories and offices help each other out, both at cluster level 
and beyond, and to achieve this, some parts of the strategy have to be revised to make all parts 
have a common goal – digitalization. 

6.3 Industry 4.0 tools for the bakery industry 
In the table below, all the different Industry 4.0 tools have been lined up. The first column 
describes if the tool is possible to implement now, which means, without any change and in 
approximately a year. The second column, “All factories”, gives information about if it would 
be possible to implement at all factories or not. The two last columns are about if the tool will 
be value-adding and how much trainings it will require for the employees.  
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The two first columns have three choices; X (yes/fulfilled), / (in between yes or no/slightly 
fulfilled), or – (no/not fulfilled). The two last ones are ranked from 1-5, where 1 is the lowest 
score. Thus, if value-adding equals 1, it would not be value-adding at all, and if the amount of 
training is 1, then trainings would not be necessary. 

Tool 
Possible to 

implement now? All factories? 
Value-adding 

(1-5) 
Needed amount of 

training (1-5) 
Big Data and analytics / X 5 5 
Autonomous robots / - 2 5 
Simulation / - 4 2 
Horizontal and vertical 
system integration / X 5 5 
Internet of Things - - 5 4 
Cybersecurity X X 5 2 
The cloud X X 4 1 
Additive Manufacturing X X 1 2 
Augmented/virtual  
reality X X 3 2 

Figure 31 Evaluation of Industry 4.0-tools 

6.3.1 Not able to implement now 
As the table shows, many of the tools can be implemented, to some extent, now. Internet of 
things is the only tool that is analyzed to be “not fulfilled”. The reason behind this is that the 
goal with IoT should be an intelligent, networked, and agile value chain with integrated 
intelligent machines, human factors, physical objects, smart sensors, production lines, and 
processes across the organization (Vaidya, et al., 2018). According to the current situation at 
Unibake, they are neither technological or cultural mature enough to go through such a 
significant change. Although, by implementing some of the other tools like increased use of 
data and analytics, horizontal and vertical system integration, and storing it on the cloud with 
high cybersecurity, would make it possible in some years. Therefore, the suggestion is to focus 
more on the tools that can be used at this moment and let them bring the change, rather than 
focusing on something big and slightly unreachable since that would most certainly fail. 

6.3.2 Able to implement now 
Four tools are scored to be able to implement now; cybersecurity, the cloud, additive 
manufacturing, and augmented reality. Cybersecurity and the usage of a cloud service are 
somewhat connected since cloud security requires high cybersecurity to ensure sensitive data 
will not be either manipulated or spread. Some countries are already being connected, for 
example, Norway 1 has the different visualization tools networked so that they can look at it 
from home. For the average worker at the factory, the usage of a cloud system and increased 
cybersecurity won’t mean anything since their daily tasks are not going to change; thus scored 
amount of trainings are 1 for the cloud and 2 for cybersecurity (just for the sake that they will 
have to think more about what information they share). The change will mostly be for the IT-
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people since they will have to work with a new database, although, when it is implemented, 
there will presumably not be any problems or changes in the way of working. One thing that is 
important to keep in mind for this types of tools is that IT-security department will need to 
make sure that strategies, standards, and architectures are designed to ensure confidentiality 
and integrity, which may cause some extra work (Kagermann, et al., 2013). 

One of the other tools that could be implemented now is additive manufacturing since it mostly 
is about buying new machines. However, it has been scored only a 1 in the value-adding 
category. There are several different reasons behind this low score, for example: 

• Additive manufacturing is often used for producing small batches of highly customized 
products, and since baked goods cannot be produced through additive manufacturing, it 
is not value-adding. 

• Another area of use is for spare parts and specialized tools. Since Unibake’s factories 
have stable processes that do not require large amounts of spare parts or special tools, 
this would not be needed. 

The last one that would be able to implement today is augmented/virtual reality. Some parts of 
the use of AR glasses or tools might not be ready for usage, for example, when simulations of 
the factory are needed (read more about this below). Although, it would be advantageous as a 
tool for the trainings that will need to be done to be able to go through with the transformation. 
With help from VR, employees could experience a factory will look like in the future. The AR 
part could, for example, be used by maintenance for at-place simulation, both to help identify 
problems as well as predict how the solution will work. It could also be useful for the dough-
makers to make sure that they use the right type of component, as well as the right amount.  

6.3.3 Somewhat able to implement now 
Four tools can be implemented to some extent; Big data and analytics, autonomous robots, 
simulations, and horizontal and vertical integration. Both autonomous robots and simulations 
have been said not to be able to implement at all factories. Additionally, autonomous robots are 
given only a 2 when it comes to if it is value-adding. Even if it, of course, would be value-
adding with smart, thinking robots, maybe even with some AI-parts, most of Unibake’s 
factories are already highly automated since it is a process industry and some bakeries already 
have smart robots in the production area (Sweden 1 for example). Therefore this tool should be 
lower on the list. 

For simulations, beyond not being able to implement at all factories, the needed amount of 
training is low (2), and value-adding are high (4). The reason that it might be some difficulties 
implementing at some factories and carefree at others are the variations in the modernity of 
machines and equipment. For example, simulations of new machines can be bought by the 
manufacturer, but for the old machines, it is more difficult to get hands-on (if it even exists) 
and also very difficult to simulate. Therefore, simulations would be a useful tool in the new 



 Result and Analysis 

 77 

factories like Poland 1 and Belgium 1 where it could be used before building new lines (like in 
Poland 1) as well as for trainings.  

The last two tools are “Big data and analytics” and “Horizontal and vertical integration”, which 
would benefit for being implemented simultaneously since big data and analytics are depending 
on the system integration to give real-time information and connect data. Both of the tools has 
been given the “somewhat able to implement status” since it would be beneficial to wait for the 
BP2.0 to be implemented before going live with the implementation throughout the bakeries 
since BP2.0 is about standardization and data harmonization, prerequisites for successful 
implementation. Although some parts of the change could start to take place already, for 
example, sensors and other data collectors could be implemented since the more extended 
period data has been collected, the better analysis. These two tools are together with IoT and 
Cybersecurity being ranked to be the most value-adding ones, cybersecurity mostly because it 
is a necessity since they will bring value to all parts of the global supply chain. 
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7 Discussion 
In chapter 6 Discussion, the result and analysis are discussed and somewhat problematized. 
The discussion talks about issues that might be great to take into consideration before relying 
on the study as well as the solution’s future.  

The research area of Industry 4.0 is quickly evolving, and the number of academic publications 
on the subject is rising every day. Therefore, it is quite complicated to be updated on the area 
and always acting on the newest information. Hence the academic accuracy could be discussed. 
However, research is rarely excluded from the research area; often, it is more about evolving 
the theories and digging deeper with more or other empirical findings. Thus, even though new 
methods and theories might evolve shortly, the theoretical framework of this thesis could be 
considered correct but maybe not modern. 

Another difficulty with the research area is that publications might contradict depending on 
from what area of industry the empirical findings originate. For example, the application of 
Industry 4.0-tools might be different at a steel industry, i.e., manufacturing, and food industry, 
i.e., process industry, since they are working with widely different processes and types of raw 
material. Even though methods and frameworks might seem to work on the food industry, there 
might exist regulations about everything from hygiene to transparency that will make the 
methods impossible to apply. An example could be the use of RFID-tags and additive 
manufacturing, the tags would need to meet the hygiene regulations, and production of spare 
parts through additive manufacturing would need to have a porosity level that the most simple 
machines will not fulfill. Therefore, even though it might be a great solution for the steel 
industry, it could not be considered for other industries with different regulations.  

On the same subject is the challenge to find an answer to the research question “How can 
Industry 4.0 tools be used to support a global food-supply-chain?” hence supply chains in the 
food industry can vary a lot according to both the product and regulations. Since the study is 
limited to only one global food-company, hence only one global food-supply-chain, it might 
not apply to all food companies. For example, will the supply chain for a fresh product look 
completely different than for a frozen or conserved product, thus a difficulty for Unibake since 
they have both fresh and frozen goods. From one point of view, Industry 4.0 could be used in 
the same way when it comes to the part of the supply chain from raw material to finished goods 
(before the freezing process), but after that, they will differ a lot. That issue has been dealt with 
through limiting “supply chain” in this thesis to manufacturing, excluding some inventory 
management. Although, it will be essential to take into consideration in the future, just like it 
has been done with the BP2.0 project – somewhat different solutions for each product area. 

However, the biggest issue that has permeated the whole project is the difficulty to explain what 
Industry 4.0 is and what it involves. Even though this thesis has been written with the tools, 
technology drivers, presented in the theory chapter in mind, other researchers might say that it 
is not a correct assumption and that areas like connectivity and tracking would need to be 
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considered more deeply for it to be called Industry 4.0 research. The issue is also saturating the 
AS-IS-analysis since people might have different views on what Industry 4.0 means. To avoid 
the problem, every interview has started with a short presentation on Industry 4.0. A common 
misconception at all levels is that Industry 4.0 would be about automation, why some 
employees claim that they already are a part of the revolution.  

Another difficulty has been to try to find a standard solution to a big global company with 
production sites all over the world, a more or less impossible task. Not only does the cultures 
vary a lot, but so does the technological level of the equipment, machinery, and data systems. 
Therefore would a small change for some factories mean an enormous change for others, why 
it will be challenging to manage as a big project. Even though it will be considered as a 
prominent global project, it might need to be divided both into the business areas and the 
clusters to ensure geographical closeness and understanding. 

In addition to all these aspects, the study could be questioned because of the interview-objects 
and their positions. Although the plan was to interview people on different levels, this could 
not be done because of the language barrier. The only way to solve this issue would be to hire 
an interpreter (not financially supported) since if someone in the company translated, relevant 
statements might have got lost. Accordingly, all the interviewees had manager-positions, which 
could be problematic since it may cause a one-sided view on the issues. Although, since the 
analysis has been done at a high level, not so specific, this could be considered as no issue.  

Another part that has been entirely left out of the analysis is the topic of sustainability. Even 
though Industry 4.0 will bring several different benefits according to production environment 
and benefits for employees, i.e., economic and human sustainability, the effects on the 
environment have not been discussed. Since many of the solutions and tools are system-based, 
they might not cause environmental problems, but the result these systems bring could be 
beneficial for the environment. An example that was discussed in Denmark 1 was the possibility 
to analyze the energy and, perhaps, water consumption. By collecting data on the energy use in 
real-time, they could see where most of the energy was spent, hence connect it to different 
batches and orders. Thus, in the future, be able to plan the production schedule according to 
what would cause the smallest amount of energy consumption. 
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8 Conclusion 
The purpose of the study was to investigate what possibilities that will come with Industry 4.0 
for a global food supply chain. Thus chapter 7, conclusions, will answer the identified main 
research question and the three sub-research questions. These conclusions will be followed by 
a subchapter about future work, both what can be done now, in the future, and parts that might 
need more analyzing before implementing. 

8.1 Answering the research questions 
To fulfill the purpose of the study, the main research question will be answered: 

MRQ: How can Industry 4.0 tools be used to support a global food-supply-chain? 

The answer to this question is neither one-sided or straightforward since it depends on several 
factors like technological maturity, culture, and geographic placement of the factory. Although, 
the study has led to the conclusion that of the nine identified technology drivers (tools), four of 
them are scored a 5 of 5 when it comes to how value-adding they would be. The common 
nominator is that all of these tools have to do with data in one way or another — both regarding 
analyzes, collection, security, and combining it with physical objects.  

Therefore the answer to the question "How" it can support is by utilizing and collecting data 
throughout the whole value chain. By using data for different types of analysis, several different 
parts of the factories can be improved. For example, increased amount of analysis gives more 
information to the average employee; thus they will have more insight in the business and 
production which consequently might strengthen their confidence and ability to take fast and 
autonomous decisions. In the long run, by having complete information about machines and 
how they are operating, the maintenance department can work more proactive rather than 
reactive which will lead to fewer stops and break downs in the factories.  

The following three sub-research questions create a more in-depth understanding of the arriving 
of this answer. For deeper insights and its underlying theories, it is recommended to read 
chapter 6, where a comprehensive analysis of the current state and theory are conducted.   

SRQ1: What Industry 4.0 tools are suitable for a global food-supply-chain? 

The first sub-research questions are focusing on which tools would be recommended to use in 
a global food-supply-chain. To answer this question, the theory of technology drivers. Its 
prerequisites and their end-results were compared with the empirical findings. The empirical 
findings were presented and analyzed in a SWOT, see 5.1. These strengths, weaknesses, 
opportunities, and threats were then compared with the findings of the tools, the results of the 
analysis can be found in figure 29.  

According to the analysis, four tools would be very value-adding, and three more would be in 
the middle. Hence only two tools were ranked a 1 or 2: autonomous robotics, and additive 
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manufacturing. Although this result, autonomous robotics could be suitable for a global food-
supply-chain if the companies technological maturity is low and their processes are not stable, 
but in this study, so was not the case. What would not be considered a suitable tool is additive 
manufacturing; both because of its porosity and its limited field of application.  

Therefore, the conclusion is that there exist seven tools that would be; Big data and analytics, 
simulation, horizontal and vertical integration, internet of things, cybersecurity, the cloud, and 
augmented/virtual reality. Although, only three of them (AR/VR, the cloud, and cybersecurity) 
could be implemented entirely now. According to the study, IoT would possibly be the most 
value-adding tool, but since it has a lot of requirements and prerequisites that are not fulfilled 
at the company analyzed in the study, it might not be suitable now, but because of its potential, 
is considered to be suitable.  

In summary, the seven tools presented above are suitable for a global food-supply-chain, 
although all of them might not be suitable at this moment. 

SRQ2: What improvements can the Industry 4.0-tools lead to? 

According to the analysis presented in chapter 6, there are several different improvements that 
Industry 4.0-tools can lead to. Although some of the most prominent and value-adding 
improvements would be:  

• Increased employee engagement and willingness to take responsibility because of the 
increased amount of knowledge, involvement, and since it will be easier to visualize 
changes and what their task will add to the end product, hopefully, also employees that 
are proud of their work.  

• More accurate production plans hence easier to meet demand because of real-time data 
exchange. 

• Enables a proactive way of working, both for operators on the machine and for the 
maintenance department. 

• Improved change management because of visualization tools like simulation and 
VR/AR. 

• More accurate decisions because of updated real-time analysis based on reliable and 
precise data all over the world. 

• In some cases, less need for personnel because manual work tasks are being eliminated 
and fewer decisions will need to be made by humans. 

This list of improvements shows Industry 4.0's endless possibilities in a global food-supply-
chain without even touching on the logistics and consumer part of the value chain. 

SRQ3: What are the prerequisites for a successful implementation of Industry 4.0? 

The answer to this question could mostly be derived from the theory but to get an understanding 
of what it would mean in practice, chapter 6.2 Proposed actions before implementing was 
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conducted. Overall, it is about reaching a high enough maturity in areas like 
technology/production, IT, and culture, to be able to implement and go through a transformation 
with as few difficulties as possible. In this study and case, the most significant prerequisite was 
to ensure right competence in the analytics area as well as getting all employees to understand 
why the change will be needed and what it will imply in the long run. 

In summary, these are the essential prerequisites for a successful implementation: 

• All employees having an understanding of the change and being aware of what Industry 
4.0 means. 

• Involving all employees in the change process. 
• Hire skilled people with the right set of competencies for their task. 
• Elimination of wastes in the production (increased Lean thinking). 
• Revise the company strategy to be more about digitalization, thus having everyone on-

board and a clear goal to work towards. 

8.2 Future work  
• If Unibake wants to be the leader in their business area, it is recommended to start 

working with the "Proposed actions before implementing Industry 4.0" to ensure a 
smooth and successful coming transformation. 

• It is suggested to conduct a maturity level-study before transforming into Industry 4.0 
to be aware of the AS-IS state and TO-BE. Since this is a pretty big task, it has not been 
done in this pre-study. See chapter 3.3 Roadmap for more information on evaluating 
maturity levels. 

• With help from the maturity level analysis, the tools could be prioritized according to 
which ones would be easiest to implement at this time.  

• Before choosing which Industry 4.0 tools to implement it is needed to analyze what the 
different tools would cost to implement as well as what their return on investment would 
look like. Since costs are outside the scope, this has not been done. 

• When the above steps have been done, a detailed implementation and project plan 
should be conducted. As the study tells, it is essential to work with change management 
and make sure that everyone is involved in the change. Thus the planning is a big part 
of the project itself. 

• For academic future work, it would in the future be needed with roadmaps that have a 
global approach with the culture as an essential factor. 
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Appendix 

Appendix 1 – Interview questions (site visits) 
• How do you work with continuous improvement? Methods? 
• What are your greatest weaknesses, both in way of working and production 

methods/supply chain? 
• What are your greatest strengths, both in way of working and production 

methods/supply chain? 
• What are your thoughts on SIM and decision-making processes? How does the 

communication work? 
• How much responsibility do you believe an operator would like to have? 
• What are the common attitude towards digitalization of the manufacturing process? 

Would people like to cooperate with robots?  
• If tasks and way of working would be about to change, what would you like to do 

different?  
• Where do you see the greatest potential for digital tools in the factory? What are the 

current largest issue? 
• What are your attitude and thoughts towards more autonomous (for example, higher 

responsibility and ability to act fast) way of working?  
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Appendix 2 – Interview questions (strategy manager) 
• Vad är det ni vill fokusera på i Strategi 2030 när det kommer till digitalisering av 

fabriker och optimerade kontinuerliga förbättringssätt? 
• Vad ser Lantmännen som de största digitala trenderna?  
• Finns det en vilja för finansiella investeringar i modernisering av redan fungerande 

fabriker?  
• Hur ser egentligen strategin och målsättningen ut i områden om som rör Industri 4.0 

(IoT, robotics, simulation, integration, big data osv.), vill man vara ledande och early 
adopters eller ser man hellre att andra företag får försöka först för att på så vis kunna 
dra lärdomar från deras misstag?  

• I dagsläget är många förvärvade fabriker ganska långt ifrån visionen om digitala 
fabriker och det krävs ganska stora omställningar för att nå dit, både finansiellt och för 
tjänstemässigt, med detta uppstår även risken för att de olika fabrikerna inom samma 
företag glider längre och längre ifrån varandra. Hur ser man på detta? Som en möjlighet 
för motiverande intern konkurrens eller risk?  

• Industri 4.0 handlar till stor del om vertikal och horisontell integration vilket antas/bör 
resultera i en decentraliserad organisation. Detta stämmer ju ganska bra överens med 
Lantmännen och Unibake, men det handlar också om att ha ett stort utbyte och 
samarbete inom företagsgrupper. Hur tänker Lantmännen som ”moderbolag” om detta? 
Vad jag har förstått har strategin varit att hålla Unibake relativt avskild från resterande 
delar av verksamheten, är detta något man vill bibehålla eller kan tänka sig att ändra på?  

• Med den uppdaterade strategin, vad kommer den största förändringen att bli?  
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Appendix 3 – Interview questions (project manager BP2.0) 
• Vad är BP2.0? Vad består det av? 
• Är tanken att alla fabriker/kontor ska använda sig av plattformen? 
• Vad är tanken att detta ska medföra, vad vill man uppnå med den nya plattformen? 
• Är det kompatibelt med andra system så man kan koppla ihop?  
• Vilka system inhämtar det information från idag? 
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Appendix 4 – interview questions (chief strategy officer) 
• How have and will Unibake apply Strategy 2030 and “functional foods”?  
• What does Unibake see as the biggest trends?  
• What does the strategy for areas affected by Industry 4.0 look like, do you want to be 

leading and ”early adopters” or should other companies try first and then you will follow 
and learn from their mistakes?  

• Since many of the acquired companies are pretty far away from being digital and 
requires large readjustments, there might be a risk from companies within the same 
group growing apart. How does you handle that? Is it a possibility for internal 
competition or a risk?  

• With the new strategy, what will be the largest change and new area to focus on?  
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