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Abstract 

A feedback loop is a method used to collect, store and handle provided feedback. It also 

includes methods for working with lessons learned since learnings are seen as the 

backbone of feedback loops, since they cannot be successful without learnings. Research 

regarding knowledge development, particularly feedback loops and lessons learned, is in 

need for further research to understand how industrial organisations working with digital 

automation and processes can work with and manage feedback and lessons learned in a 

cross-functional and co-productive setting. To study this, the research was conducted 

through a co-production between the researcher and ABB AB as a case company. The 

collaboration allowed for deep insights in work methods, as well as how feedback loops 

are worked with and used today along with desired methods for feedback loops and 

sharing of lessons learned. To achieve this, multiple user interviews were conducted as well 

as an observation and meetings with other stakeholders and follow-up sessions with the 

case company. This study also compares perspectives of existing feedback loops with each 

other as well as a new developed feedback loop designed for industrial organisations 

working with digital automation and digital processes.  
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1. Introduction 
This research paper starts with an introduction chapter to describe the outline of the thesis 

and its subject. Here the background, research context, research context, research 

purpose and question, research limitations and thesis outline are presented and discussed. 

1.1 Background 

Organisations are striving to rapidly develop high quality products and services at a lower 

cost and in shorter period of time to be able to compete in the global market today (Ettlie, 

1995). This means that these events or strategies pose many managerial implications in the 

industrialisation or product introduction process (Berglund, et al., 2012). Therefore effective 

planning and management of the industrialisation process is crucial for a successful new 

product or service development  (Fjällström, et al., 2009). It is stated that the reuse of 

knowledge and experiences acquired from previous industrialisation, are remarkable 

drivers for achieving high levels of maturity for both product and production systems 

development (Chirumalla, et al., 2018). 

This study is a co-productive research between the researcher and ABB AB (from here on 

ought referred to as ABB), Industrial Automation, Digital Solutions in Västerås. The 

research includes studies regarding how industrial organisations can work more with co-

production in a cross-functional manner. As well as optimising work processes with 

methods for feedback loops. This research topic involves discussions on how to define 

users of a digital product provided by big, and complex industrial organisations and a 

clear view of the subjects related to co-production and knowledge management. 

Although innovation and knowledge management are acknowledged parts of an 

organisation, there are still studies conducted to understand and evolve leadership, 

feedback loops and co-productive research procedures (Isaksen & Tidd, 2006).   

With the researchers experience within the field of innovation and design, and the curiosity 

of the leadership and knowledge management within it, the researcher looks into how 

industrial organisations working with digital automation, can use these innovation and 

design strategies in their everyday work to allow for and support cross-functional 

continues co-production and learnings. 

The research is in itself is a co-production between the researcher and ABB. The co-

production is aimed to create user personas for the UX designers of IA PCP R&D 

(Industrial Automation Process Automation Digital Platforms), as well as a tool or 

suggestion for implementing feedback loops embedded in the ABB Ability Edgenius hard- 

and software. To achieve this, the users must first be identified. The researcher studies who 

the users are, when they use Edgenius, how and why. This information will then act as the 

backbone of personas, which are the main artifacts provided to ABB, whereas the result in 

the research will be a tool or suggestion for ABB to work in a co-production with users by 

implementing feedback loops between the stakeholders. 
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1.2 Research context 

This research context is a co-production between the researcher at Mälardalen University 

(MDH) in Eskilstuna, Sweden and ABB, IA, IAPCP, PCPRD. Stakeholders from MDH are first 

and foremost the researcher who is a Master student in Innovation and Design as well as 

the academic mentor/supervisor from the university.  

Stakeholders from ABB are mainly the UX designers who are the supervisors of this 

research from the company side, as well as the cluster manager who is the project owner 

of the research from their side.  

The UX designers and the researcher worked in a close collaboration during the entire 

research. The UX designers were able to assist the researcher in continues feedback in all 

parts of the research, providing contacts for interviews and knowledge regarding the work 

processes and the users of the digital platform and its applications. This means that  the 

researcher was able to discuss the development of the research execution closely with the 

UX designers, as well as having frequent meetings and discussions with the cluster 

manager of the digital platform, as well as contact with both users and developers of the 

Edgenius platform. All of them are considered stakeholders in this research. Figure 1 shows 

the research context of the research. 

 

Figure 1 Visualisation of the research context between the researcher and other stakeholders.  

Illustration by Frida Antonsson. 

The thesis has a collaborative approach since the information and insights gained from 

each stakeholder plays a vital part in the research, and the researcher studied a specific 

challenge which industrial organisations are facing today. Therefore, the research 

highlights the importance of co-production, different levels of involvement and possible 

ethical issues surrounding it.  

  

User/ 

Developer/ 

Development 

MDH/ 

Supervisor Researcher 

UX designers/ 

Cluster 

Manager 
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Together with the UX designers and the cluster manager, the researcher was able to 

create an understandable and agreeable project and research scope where the needed 

knowledge would be gathered both from the stakeholders as well as research. This was 

achieved to enable the research to move in a desirable direction and to investigate 

possible work methods for co-production. Several discussions were held early on between 

the researcher, the UX designers and the cluster manager to define the research scope, as 

well as possible research approaches to answer the research questions. These discussions 

were also held to establish a common ground for values, visions and norms for interaction 

within the research (Florin & Lindhult, 2015). The values this research provides ABB with is 

user personas for a specific digital platform as well as a suggestion of a method to enable 

co-production by feedback loops between all stakeholders in their value chain. 

1.2.1 Case company 

To understand the real use of the digital platform named edge computing, the researcher 

entered a co-productive research project together with ABB, Industrial Automation, 

Process Automation Digital Platforms (IA, IAPCP, PCPR&D) in Västerås. ABB AB is a global 

technology company who works with the transformation of society and industry to achieve 

a more productive and sustainable future (ABB Group, 2021). 

ABB is now providing an edge computing hard- and software named Edgenius. This 

platform enables customers to collect, store, communicate, analyse and act quickly on 

their data (ABB Group, 2020). The product is a software platform which can send and store 

information from the plants machines to the cloud to enable the users to access the 

needed data wherever they are. Based on customer needs, they are able to choose 

applications by different subscriptions and use the features they both want and need 

(Backlund, 2021). The objective of the system is to allow for a deeper understanding and 

knowledge of what is happening, what will happen and what will happen based on certain 

changes (Sander-Tavallaey, 2021). The platform can therefore be used as a tool for 

decision making in the industries. 

 



12 
 

 

Figure 2 Visualisation of how Edgenius is working by ABB Group (ABB Group, 2020). 

Similar solutions can be found in the home environment, such as in a mobile phone 

(Trostén, 2021). The phone uses several applications which are connected to the internet, 

but the data traffic can be turned off and a few applications still works. This is how the 

edge technology works as well. However, if the connection to internet, or to the cloud in 

terms of edge, a few things might not work (ibid, 2021). 

1.3 Research purpose and question 

For the Edgenius platform, the UX designers is in need of more knowledge regarding the 

users for the platform and its applications. The desire is to gain user personas which will 

allow them to create designs in the applications to better fit the users wishes and needs of 

use (Falkeström & Hansson, 2021).  

After understanding the users’ needs and usage of the applications in Edgenius, there is a 

need to understand how co-production can be used to further create value via feedback 

loops for them, as well as for the development teams of Edgenius. So far, there is no clear 

feedback loop or tool for knowledge or information sharing internally in the Edgenius 

project (Backlund, 2021). There is also a research gap regarding how feedback loops 

across various divisions and organisations could be designed and work as well as how they 

can create value in the usage of the feedback loops. 

By leading the study towards finding results in the research problematisation and the 

research purpose, a research question have been defined. To further clarify and structure 

the study, one sub-question was formulated as well. They will together enable the 

researcher, in the research execution phase, to study co-production via feedback loops 

based on the research purpose at hand. The research questions are: 

RQ: How can feedback loops enable long-term co-production between industrial 

organisations and their users of a digital platform? 

Sub-question: How does the users of edge computing use the platform, and for what 

purpose? 
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Based on the research questions, main areas included for the research are determined: 

• Feedback loops 

• Knowledge management 

• Co-production 

• Value in use 

• Personas 

• Product-and service development/Product- and service logic 

Based on the research questions and the included areas of this research, the overall 

objective of this study is to investigate and suggest a feedback loop which enables long-

term development of a digital system such as edge computing. Due to the importance of 

working with feedback loops by gathering and using feedback and suggestions for 

improvement, this research includes three levels of value: value facilitation, value creation 

and value co-creation. However, since this research is (amongst other things) aiming to 

suggest possible approaches for gaining and sharing knowledge, the main focus is in 

value creation. 

1.3.1 Stakeholders and their values from the research 

Stakeholders in this research are the researcher, supervisor from Mälardalen University,  

mentors from the UX designers, cluster manager, users of Edgenius or edge computing 

and the developers of Edgenius or edge computing applications. Since there are a 

number of different stakeholders in this research, it is important to understand their values 

and interests since that will work as a foundation (together with theoretical studies) for the 

results in this research (Van de Ven, 2007). 

The values of the research for the cluster manager and the UX designers is for them to 

gain knowledge of user personas based on user experiences with Edgenius so far. They 

will use that information to design the applications in Edgenius in a more user-centered 

design manner than it is conducted today (Falkeström & Hansson, 2021). Another value for 

them (mainly the cluster manager) is to present, and hand over a tool or method for 

feedback loops between all stakeholders involved in the development and usage of the 

platform. This tool will enable the stakeholders to talk to each other and also learn from 

each other during the entire lifetime of Edgenius.  

Based on the meetings and discussions with the UX designers early on in the research, it is 

unclear what the other stakeholders value and need (Falkeström & Hansson, 2021). 

Therefore, values and needs of these stakeholders will be presented as a part of the 

empirical findings. It is however clear that these aspects will play a vital role in the research 

and its results (Van de Ven, 2007). 

In regard to the researcher, the values of this research is to gain knowledge regarding how 

industrial organisations work with feedback loops, how they create value for their users 



14 
 

and how they work to continue the development of their digital products in a cross-

functional setting. Another value for the researcher is to being able to suggest a new tool, 

method or process for them to use in continues co-production with their users. 

For the university’s or academia’s point of view, the research will be valuable in the sense 

of addressing the field of knowledge management in terms of feedback loops, co-

production and value in use. The research enables a deeper understanding of how 

industrial organisations can collaborate between different divisions, and external users for 

continues co-production and development of a digital platform to together create the 

best possible solutions for all stakeholder. The value is, in other words, in the result of the 

research which could be used in the educational system to provide new knowledge in the 

field as well as training students (Ericson Öberg, et al., 2018). 

1.4 Research Limitations 

To narrow down the research of knowledge management by implementing a process for 

co-productive feedback loops, the research will focus on the interviews with users and 

developers of the digital platform combined with theoretical studies. In judging the value 

of data gathered from the interviews, the researcher will study what aspects of the 

provided answers will add value to the research questions (Marriam & Tisdell, 2016). 

Therefore, highly personal or technical aspects will not be handled in this research. 

Due to industry hierarchy and the number of customers using the edge computing 

platform, there was no ability to interview the customers. However, PCP views the internal 

users as their main users (Trostén, 2021), which is where the user focus lays in this study. 

1.5 Thesis outline 

Having established the research context, purpose, questions, stakeholders and limitations 

the research can present the theoretical background with the objective to compare it with 

the empirical study.  

In the methodology chapter, the research strategy and design for execution of the 

empirical study on data collection and analysis are presented. The results from the 

empirical study, presented in the methodology chapter, are presented as Empirical 

findings. The results from the interviews, discussions and the observation are presented 

and discussed. 

In the discussion chapter, discussions of the empirical findings and the theoretical 

background are presented. It also includes a comparison between the findings and the 

background in the introduction chapter. Finally, the paper will have a conclusion where 

proposals for the partner are presented, clear answers to the research questions as well as 

further research suggestions. 
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2. Theoretical background 
Theoretical background presents an overview of previous conducted research by 

presenting different themes involved in the research. The first theme is edge computing, 

followed by feedback loops and co-production, challenges in applying co-0production via 

feedback loops, support for applying co-production by using feedback loops, value in use 

and finally structuring knowledge management. 

Theoretical findings are guided by the research questions, where earlier studies might 

discuss or indicate different approaches for feedback loops or co-productive methods. 

Theoretical studies include various articles and other scientific material, which discuss 

different aspects related to the research study to provide diverse research with different 

approaches. The research also includes highlighted tools or methods to support feedback 

loops, lessons learned and co-production. Other research fields are also included, such as 

personas, value in use, product- and service logic for instance.  

2.1 Edge computing 

Edge computing is seen as a distributed computing process module where end user data 

can be executed within a node or in other words an edge (Mannanuddin, et al., 2020). 

This creates an sensory impact where user data is executed very closely to the original 

data centre, and is closely connected to equipment of specific devices, that are mostly 

operated by mobile users, which is valuable in reaching the expected constrains based on 

the response time for the real world applications. Edge computing can thereby be 

implemented on any hardware equipment using any type of software tools (ibid, 2020). 

This means that the aim of using edge computing is to reduce the latency levels and 

perform tasks from the nearest possible data source. This means that edge computing 

performs on instant data which is real time data processed by the sensors or data 

gathered from different sources and locations (ibid, 2020). 

The trend of utilising cloud services as a hosting infrastructure in a cost effective and 

dynamic manner has been going on during the last decade (Ashouri, et al., 2018). Network 

density and network traffic is growing rapidly, due to huge expanding number of 

connected devices and online services (Ahmad, et al., 2020). Machine learning has been 

used in different types of networks and technologies to meet new demands and 

requirements. For instance, the security, availability and performance requires new 

applications, services and devices to be able to handle the technology and machine 

requirements (ibid, 2020). This data often consists of a very big amount of information and 

needs to be processed and stored efficiently, which cloud computing often is used for 

(Ashouri, et al., 2020). Therefore edge computing assists in improving network systems 

and data regarding important attributes such as latency, energy consumption, privacy and 

utilisation.  
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2.2 Feedback loops and co-production 

The definition of feedback loop is that it is a process in which learned experiences from 

different activities, or projects that are put into the same, or similar, or dissimilar activities 

as an action with the purpose of enhancing the performance (Chirumalla, et al., 2018). 

Feedback loops are commonly used in agile methods, where the work activities are 

divided into cycles with frequent deliveries and continues feedback loops (Tonnquist, 

2016). The feedback loops allows the agile team to act quickly when changes occur and 

they also create the ability to apply lessons learned during the course of the project. Many 

organisations have been using past experiences in form of lessons learned to guide design 

and development of future products to use the success factors again and to avoid 

conducting the same mistakes again (Chirumalla, et al., 2013). This could be achieved by 

continues and small meetings where the agile team members follow up on results and 

discuss what has been done, what is planned and if there are any obstacles (Tonnquist, 

2016). 

There are three learning tactics a feedback loop can be based upon (e.g. the situation or 

context the feedback loop is in): participation tactic, process tactic and exchange tactic 

(Chirumalla, et al., 2018). These different tactics have different sub-tasks and nature of 

learning (see table 1 below). These tactics include different approaches and learnings, 

which means that the specific situation determines the appropriate tactic.  

Table 1 Learning tactics in companies (Chirumalla, et al., 2018). Illustration by Frida Antonsson 

 Learning tactics found in 

companies 

Sub-tasks Nature of 

learning 

 

 

Participation tactic 

Involve the correct people as early as 

possible through meetings 
Proactive 

 

 
Reuse the same people in the process 

Corrective-

proactive 

 

 
Process tactic 

Update check lists or processes Proactive  

 Reviews and approvals Corrective  

 

Exchange tactic 
Formal 

Corrective-

proactive 

 

 Informal Majorly reactive  

 

In regard to cross-functional feedback loops, it is important to consider both the lifecycle 

of the product or service as well as the relationship and activities of the user (Tan, et al., 

2006). In such setting, double feedback loop learnings are important to reframe 

underlying norms, policies and objectives of both individuals and the organisation to be 

able to challenge preconceptions (Harrison, 2006).  
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Another important aspect is that these learnings reflect the experiences of the people 

involved in the problem solving process (Schindler & Eppler, 2003). Therefore, it is 

important to organise the feedback loop in a systematic manner (Ericson Öberg, et al., 

2018). This can be achieved by answering the following questions: 

• What is the purpose of the feedback loop? 

• To whom the feedback will be provided? 

• From whom or where is information being sought? 

• In what form will information be collected? 

• In what form will information be collected? 

• How will the information be analysed into feedback? 

• Who are responsible for the analysis? 

• How will the feedback be applied? 

• In what form will the information be applied? 

• Who will take the lead in applying the feedback? (Chirumalla, et al., 2018). 

Based on the questions above, it is important to implement and use applicable tasks or a 

project, phase or a process to take action on feedback and to create a feedback loop 

(Chirumalla, et al., 2018). It is also important to think about the conditions for use, both 

during the action as well as after it, e.g. thoughts on how the lesson could be used later 

on. And the feedback must also have a target receiver or someone who is the responsible 

line manager to gather the feedback and to lead it where it needs to go (ibid, 2018). Once 

the feedback created an action and has been implemented, there is a need for follow-up 

dates and time available for that to ensure learning and validation of the implemented 

solution. 

Just like feedback loops, co-production also involves problem solving in a cross-functional 

manner, but in regard to collaboration and assisting one another in different ways. Co-

production is an iterative and knowledge-sharing process where stakeholders collaborate 

to achieve a common goal (Williams, et al., 2019). This means that equal participation is 

required as well as interaction between stakeholders to reach a common ground (Ericson 

Öberg, et al., 2018). When it comes to designing and development of digital platforms, the 

users’ needs to be involved in these processes in order to reach the best results (Axelsson, 

2006). Co-production then means people working together to reach an agreed outcome 

(Lindhult, 2019). Building relationships between the involved stakeholders is also important 

in a co-productive setting, where they work together to generate knowledge and the 

coherently incorporates different viewpoints (Van de Ven, 2007). To successfully work with 

and maintain co-production, it is important to be transparent, have a clear view of goals, 

equal relationships between all stakeholders, support for mutual learning and interaction 

to understand issues and create a collective knowledge and allow for a production process 

for genuine participation at all stages (Lindhult, 2019). 
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Figure 3 Illustration of needed approaches for successful co-production. Illustration by Frida Antonsson. 

2.3 Challenges in applying co-production via feedback loops 

Leadership views which are traditional and hierarchical, are not as useful today as they 

have been in the past given the complexity of the modern world (Lichtenstein, et al., 2006) 

(Goncalves, et al., 2020). There is also a risk in hierarchical levels in an industry, where 

people do not address the correct issues to the correct level of the organisation which 

may lead to frustration and progress losses (Ericson Öberg, et al., 2018).  

If there is an ill-defined challenge that is in need of previous knowledge, the solution could 

be achieved in three different ways: asking seniors or colleagues in their department, 

searching in available data sources or rising the challenge in a weekly department meeting 

(Chirumalla, et al., 2013). These methods for searching for knowledge within an 

organisation comes with risks of not finding the needed information by not being able to 

talk to the correct people or not knowing what to search for in the databases, since it 

requires a precise search title (ibid, 2013).  

The ability of making fast decisions is also challenged by working with a traditionally 

hierarchy organized organisation (Goncalves, et al., 2020). To be innovative and 

implement change in these organisations take time, and improvements are developed 

stepwise in a controlled way. This means that organisations wanting to be agile and have 

short decision-making processes, but still working with hierarchy levels within the 

organisation is negative for the ability to be agile with flexibility, adaptability and fast 

decision making (ibid, 2020). It is therefore important to be aware of these aspects when 

sharing knowledge and information. In extent, this means that communication is 

challenging in regard to problem definitions, how someone works with a certain process, 

the chosen language for interaction and how the results are presented (Ericson Öberg, et 

al., 2018).  

As mentioned in the Feedback loops and co-production section above, the lessons learned 

are based on personal experiences (Schindler & Eppler, 2003). But the people who do the 

documentation are not always the same people who are involved in the actual 

experiences since the teams often returns to their line functions after completing their 

assigned tasks and usually take the learnings with them, which makes the information 

accessible only via informal networks (ibid, 2003). Documentations often include 

information to capture standardised business figures, and often disregard from presenting 

how solutions have been used or how certain challenges have been addressed. This also 

means that the end of a project often means the end of collective learning since the 
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people involved move on to new tasks and if their specific knowledge is not directly 

needed, the previous learnings become forgotten by the individual and the organisation 

(ibid, 2003). The risk of knowledge loss at a project’s end is a big problem for 

organisations, when in fact companies could save costs if they work efficiently with 

feedback loops to share lessons learned with each other. 

Reasons for not sharing lessons or failing to document them is often effects of time 

limitations, poor motivation, not enough discipline and not enough skills for the task 

(Schindler & Eppler, 2003). These are factors often based on: 

• Time pressure towards the project’s end, 

• Insufficient willingness for learning from mistakes of people involved, 

• Missing communication of the experiences by people involved due to fear of 

negative consequences,  

• Lacking knowledge of understandings of the process complexity, 

• Lacking implementation of the procedures in project manuals, 

• Missing integration of experiences in project processes, 

• Team members do not see a personal use of the sharing experience and assume 

sharing knowledge directly from person to person is more efficient and 

• Challenges in debriefing since they are already involved in new projects (Schindler 

& Eppler, 2003). 

One reason for not sharing lessons learned, even when it is encouraged by superiors, is 

that the person supposed to share the learnings do not find it important (Eriksson, et al., 

2020). The risk can be reduced by stating clear goals and principles for the wanted and 

needed information are important. As well as measuring the right things without 

increasing the burden of those working in the field (ibid, 2020).  

In case of different opinions for including users in the development of products and 

services, these opinions can create tensions between stakeholders, and thereby threaten 

the project and future investments where user involvement are valuable for the 

development (Ekeloin & Eriksén, 2011). 

Even if an organisation is sharing lessons learned, there is still a risk that the results are not 

documented well, described too generally or not visualized when needed which prevents 

reuse, achieved in a way which makes it challenging for other to retrieve and if they are 

not accepted even though they are well documented and easy to locate (Schindler & 

Eppler, 2003). This means that a process for handling lessons learned/feedback loops 

needs to address these challenges. 

However, there are not always methods or models available which support 

interactions/feedback in cross-functional networks, such as between supplier and user 

(Abrahamsson & Isaksson, 2010).  
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The ability to search for an expert who has a particular knowledge or experience in a 

particular context is a challenge in itself (Chirumalla, 2011). There is a need to work with 

more enhanced methods and tools to enable the seamless sharing of knowledge across 

functions and across companies. However, the ability to work with cross-functional 

collaboration and multi-partner product development face various challenges for sharing 

information and knowledge (ibid, 2011). 

2.4 Support for applying co-production by using feedback loops 

The Edgenius platform allows the users to store and share industry data, both on the Edge 

and in the cloud (ABB Group, 2020). By doing so, it is important to enhance the Product-

Service System since the combination of the Edge and the services ABB provide to its 

users includes both a product and several services. This means that Edgenius and its value 

creations via feedback loops needs to be investigated in a collaborative approach by 

cross-functional organisational boarders (Chirumalla, et al., 2012). By working in a cross-

functional organisation also means to work more or less nonlinear within the network 

(Lichtenstein, et al., 2006) which allows for interactions between various stakeholders and 

roles in all parts of the product-service system. In other words, a cross-functional work 

flow allows employees to collaborate with each other in a broader manner, regardless if 

they are within or outside of the organisation (Goncalves, et al., 2020). 

The cross-functional approach also allows for open innovation to take place, through 

collaborative contributions and user-driven innovations are created (Ekeloin & Eriksén, 

2011). This method is also growing to be popular among organisations and is often seen 

as a success of new products or services (Gustafsson, et al., 2012). By involving the user in 

the development of products or services, the development have often positive results and 

have significant effects on the product or service (Gustafsson, et al., 2012). Other reasons 

for implementing a feedback loop is that it increases the efficiency and productivity by 20 

%, time is used for value-adding work, decisions are being made based on facts rather 

than on opinions or gut feeling. Also participation and responsibility amongst employees 

and other stakeholders or users are created, it makes it possible to react faster and to 

resolve problems quicker and it reduces stress and makes it possible to experience the 

value of being in control (Rsproduction;, 2018). These aspects illustrates the importance for 

inclusion and work with feedback loops in a smart and well thought out procedure, which 

could enhance different values for the organisation in different ways. 

Organisations need to prioritise users as their primary stakeholders in the product- and 

service development to be able to stay relevant in the rapidly changing market demands 

(Heinonen & Strandvik, 2020). To achieve this, there is a need for user understanding as 

well as continues learning processes in place to allow for sharing knowledge and co-

production. 
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To increase an organisations dynamic learning capabilities to achieve continues process 

improvements, companies are enhancing the organisational knowledge management 

practices (Lichtenstein, et al., 2006). Many organisations also use lessons learned practices 

as their key knowledge management tool to exploit previous experiences (Chirumalla, et 

al., 2013).  

The organisational agility work process is also of importance for organisations working 

with digital innovation, since the work processes needs to be suitable for the product and 

service (Goncalves, et al., 2020). This can been done by, not only working with information 

and knowledge sharing between manager and co-worker, but also between co-workers 

themselves (Backström, 2017). This way co-workers can share information and knowledge 

between themselves and also share real time information in the projects or activities they 

are working with and not having to wait for managers approval before conducting a 

certain task. This should be seen as a circular context where information and knowledge 

flow exists in all levels of an organisation (ibid, 2017).  

Lessons learned practices could be possible ways for organisational learning, which allows 

for continues capturing and sharing of experimental knowledge across boundaries in 

order to learn from mistakes and success (Backström, 2017). It also makes it possible to 

compare various projects in a more systematic manner and document the most important 

lessons, which in extent assists in reducing project risks (Schindler & Eppler, 2003). 

However, many companies fail to capture and share lessons learned from projects and 

applying them in new situations, which means that gained lessons often stays within one 

project or even one person in the company. 

There are, however, multiple methods available for sharing lessons learned, one of them is 

video-based. This method has proven to be a beneficial method for capturing lessons 

learned as they can capture the context of dynamic problem situations and also reduces 

time-consuming manual processes while capturing lessons learned in a continuous 

manner compared to a more traditional text-based method of documentation 

(Chirumalla, et al., 2012).  

According to Chirumalla et al. (2012), there is a need for structure for successfully sharing 

lessons including seven steps. There steps are lesson learned statement, working context, 

task description, what went wrong and what went well, lesson learned, lesson learned 

measures and applicability and delimitations.  
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Figure 4 Illustration of the seven steps for successfully sharing lessons based on the findings of Chirumalla, et 

al., 2012. Illustration by Frida Antonsson. 

The process of sharing knowledge starts with providing the user with a quick summary of 

the lessons learned to shortly recapitulate the main points about its contents to explain 

why it is important (Chirumalla, et al., 2012). This should be seen as a brief statement of 

the topic to knowledge seekers in a shorter sentence as a caption or title of the 

knowledge. This allows browsing capabilities for the user to quickly to through several 

knowledge elements and also find the right knowledge faster.  

The second stage is working context which presents the background the working situation 

of the task that the lesson discusses (Chirumalla, et al., 2012). This includes person name, 

work role, project name, component/product and a list of involved stakeholders. Following 

this, a short description of the task is presented, which the knowledge is learned from (ibid, 

2012). This stage includes description of how the task was executed, what the conditions 

and circumstances were and which tools were used. The information then continues to 

sharing what went wrong or well, which means sharing both success and failure involved 

in the activity (ibid, 2012). This also allows for pinpointing where and how the problem or 

favourable outcome occurred as well as what the effects were on the execution of the 

activity. This means that this information is a “know-how” explanation of the gained 

knowledge which knowledge seekers can learn about either avoiding the same mistake 

again or repeating a successful outcome (ibid, 2012).  

The fifth stage is sharing a detailed description of the lesson learned, recognizing the new 

or improved solution to avoid the problem or to repeat the successful outcome 

(Chirumalla, et al., 2012). This stage focuses on what was learned that would benefit similar 

and future projects or activities. Then it is important to describe how effective the 

knowledge was on the process by measuring it in a suitable manner, e.g. time, cost or 

quality (Chirumalla, et al., 2012).  

The final stage describes the applicability of the knowledge in terms of tasks and projects, 

where the user identifies potential target groups and where it can be applicable 

(Chirumalla, et al., 2012). This allows for knowledge seeker to decide if the knowledge is 

applicable to them or not.  
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Another method for capturing lessons learned if by an After Action Review, which includes 

questions such as: 

• What was supposed to happen? 

• What actually happened? 

• Why were there differences? 

• What can be learned from the experience? (Schindler & Eppler, 2003). 

This method can vary timewise from a 20 minute brainstorming session to a two hour 

discussion session (Schindler & Eppler, 2003). Using this method, team learnings and 

building trust are important goals to achieve the desired outcome.  

A third method for sharing lessons learned is RECALL, which is used by NASA (National 

Aviation and Space Agency) (Schindler & Eppler, 2003). The method allows the users to 

directly submit lessons learned in an Internet browser using a check list with guiding 

questions which show a framework for describing the lessons learned. The user is also 

asked to add relevant context information (ibid, 2003). This meta-information enables 

others then to locate the desired learnings and use them in their own work. However, it is 

not only important to share lessons learned and other knowledge with other at the end of 

projects, but also during the activities (ibid, 2003). A continues way of documenting and 

sharing lessons learned and knowledge has a positive impact on both the motivation of 

the team and on the quality of the gathered insights.  

2.5 Value in use 

Value is created when there is a redesign of supply chains and a new market space is 

created by actors when creating fundamentally new and superior user value (Matthyssens, 

et al., 2003). Therefore, value is often created as an effect of co-production between 

stakeholders and their joint processes (Normann, 2001). In terms of feedback loops, value 

is often created and gained for an organisation when there is an effort and impact on a 

project, product, service, process or other (Chirumalla, et al., 2018). Even short-term and 

long-term actions are considered as value, as well as the ability to prioritise the activities 

on a scale form one to ten, which makes it easier to evaluate and take action on provided 

feedback (ibid, 2018). 

Even though value in use is created to achieve genuine value for users and customers 

(Wikström & L'Espoir Decosta, 2017), it also needs to be recognized for the need of co-

creation for all involved stakeholders for their willingness to work with it (Lindhult, et al., 

2018).  

Value can be found in several forms (see Figure 5 below). Including social and cultural 

value where organisational and social aspects of the organisation are thought of. 

Knowledge sharing which means that value is created between people by sharing 

information and learnings with each other and financial value which relates to reducing 



25 
 

costs within the organisation in various ways and professional value which is achieved by 

individual learnings and where success is recognised (Williams, et al., 2019). These forms 

are categorized in three categories: value facilitation, value creation and value co-creation. 

Where value facilitation is achieved by professional- and financial value, value creation is 

achieved by knowledge sharing and value co-creation is achieved by social and cultural 

values. This means that the higher up in the Value Creation Pyramid an organisation is 

placed, the more value it reaches. 

 

Figure 5 Value Creation Pyramid. Illustration by Frida Antonsson. Inspired by (Backström, 2017). 

In regard to complex services it is easy to be led into a service gap where channels or 

users are not able to co-create in the user context. This could lead to limits in searching 

for the full exploration of the capabilities to create value as well as working with too 

diversified user contexts for solutions and outcomes (Lindhult, et al., 2018). This could be 

the case if users or customers do not have a direct interaction in the service development 

processes (Wikström & L'Espoir Decosta, 2017). By saying this, it is important to set a limit 

to viable and profitable service innovation and be aware of potential service gaps of 

knowledge due to the limitations of creating value in use (Lindhult, et al., 2018). To enable 

enhanced situated value in use for users, user process enhancement or experience and 

purposes are manners of service logic (Grönroos & Helle, 2010). 

2.5.1 Understanding users and their needs 

To truly understand user needs, user-centered design is one approach to learn this. User-

centered design is a design process used to study and include the users’ needs and 

desires throughout the process (Ggudjónsdóttir, 2010).  
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The process requires user involvement, from the initial user research to the evaluation of 

prototypes. The objective is to ensure the product, service or system is optimized for the 

users and that it takes into consideration (ibid, 2010). 

Personas are defined by characters which represent the needs and values of the intended 

users as well as presenting scenarios in a certain context (Ggudjónsdóttir, 2010). This 

method grew to be a popular method among usability business in the industry, even 

though there has been little research regarding it (ibid, 2010). Personas are usually 

methods used to learn and implement possible user needs throughout the entire system 

development process (ibid, 2010). Many also believe that the values and opinions of the 

users are known and should be included in these projects (Axelsson, 2006). This 

knowledge is often presented as a user profile where a group of individuals with the same 

perspective regarding information.  

2.6 Structuring knowledge management 

There are multiple questions to be asked according to research when organisations work 

with, or desires to work with feedback loops or other types of knowledge management. 

Questions Chirumalla et al. (2018) asked were related to what the purpose of the feedback 

loop would be, who would receive the feedback, where the information would be sought 

and collected, how it would be analysed and by whom and how it would be implemented. 

Based on these questions, the study described a seven step process shown in figure 4. 

These steps visualises a clear linear process where all questions would be managed in an 

organisation. 

Schindler & Eppler (2003) discuss questions in regard to feedback loops and lessons 

learned. However, they describe it in terms of what was supposed to happen, what 

actually happened, why there were differences and what could be learned from the 

experiences. This means that their study manly focused on the lessons learned part of a 

feedback loop, instead of the entire loop which included information of who is 

responsible, where information could be collected etc.  

Schindler & Eppler (2003) also discuss RECALL which allows users to directly submit 

lessons learned in an internet browser using a check list with guiding questions. This 

method enables others to locate lessons learned and use them in other projects, phases 

or work tasks.  

When combining and comparing these three methods, it is clear that the feedback loop 

developed by Chirumalla et al. (2018) can be seen as the framework for the actual 

feedback loop. However, the questions provided by Schindler & Eppler (2003) can easily 

be implemented in the feedback loop as suggested questions for the user to answer whilst 

writing lessons as a step in the feedback loop. Finally, RECALL can be viewed as an 

appropriate tool for submitting, sharing and using these lessons learned. 
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Based on this, a feedback loop based on previous research could be designed as a seven 

step process including information regarding who is responsible, what was expected, what 

actually happened and the practical way for sharing, viewing and using lessons learned. 

This model will be used for comparing the theoretical background with the empirical 

findings in the discussion chapter.  

 

 

Figure 6 Combined feedback loop based on previous theory. Illustration by Frida Antonsson. 

As a starting point for developing, analysing and understanding the users of an edge 

computing platform and how a feedback loop could enable cross-functional co-

production, this feedback model is a valuable staring point. It is also a good model for 

comparing the research results to understand possible differences and approaches in the 

developed feedback loop based on both previous theory as well as empirical findings.  
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3. Methodology 
The methodology chapter illustrates an overview of the framework regarding the research 

methodology for this research. Included in the framework are research strategy, research 

design, data collection, data analysis, research ethics and research quality. 

3.1 Research strategy 

The study is based on a collaborative research with the research strategies descriptive and 

applied research strategy. This means that the study contains two different approaches for 

data collection as well as a co-productive research approach. By applying a collaborative 

research, the researcher and the stakeholders co-produce basic knowledge regarding a 

specific complex challenge (Van de Ven, 2007). The work and responsibilities shifts back 

and forth during the process based on each specific activity to ensure the correct person is 

responsible for carrying out each activity. Which is made possible because the research 

questions are of mutual interest for the researcher and the collaborative partners (ibid, 

2007). To ensure a collaborative research method works well, there is a need of continues 

meetings over time to discuss perspectives on challenges and topics of the common 

interest (Van de Ven, 2007). 

The descriptive research strategy, which aims to include fact-fining enquiries of different 

kinds (Kothari & Garg, 2014). The objective is to research the reality as it is within ABB 

today in regard to Edgenius. 

The second research strategy is applied research, which aims to find a solution to a 

specific challenge within an industrial organisation (Kothari & Garg, 2014). The strategy 

focuses on discovering a solution for a particular challenge. 

In this research, descriptive research will be applied to understand users of Edgenius as 

well as creating user personas based on that information. By learning who the users are of 

an edge computing platform, the suggested feedback loop is based on what truly is 

needed and desired by the different user groups, which ensures a high level of usability 

and great support for the final results. Applied research is used to investigate how users 

and developers of Edgenius think feedback loops should, want and need them to work to 

be able to work in a co-productive setting in the future. 

3.1.1 Dimond model 

To achieve this, the diamond model for engaging others in a knowledge sharing context 

(Van de Ven, 2007). The model describes problem formulation, theory building, research 

design and problem solving and is valuable for this research since it allows for 

interpretations of the research field of multiple people to gain new knowledge. The first 

stage is problem formulation, in which the researcher investigate the research project to 

understand who, what, where, when, why and how the problem exists (ibid, 2007).  
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In theory building, the researcher creates, elaborates and justifies the theory as well as 

conduct conversations with relevant experts in the field of interest. The research design 

illustrates the research process model for examining the theories (ibid, 2007). The final 

stage is problem solving, which aims to communicate, interpret and apply empirical 

findings to answer the research question. 

By interacting and iterating with the stakeholders, the researcher is able to compare how 

the theory and the stakeholders will define value through feedback loops. The research 

approach includes follow-up sessions with different industrial stakeholder e.g. users of the 

platform as well as multiple meeting with the industrial mentors, findings suggestions and 

results were continuously discussed and evaluated to reach the best possible solution and 

results. 

 

Figure 7 Adapted Dimond model. Illustration by Frida Antonsson, based on (Van de Ven, 2007). 

3.2 Research design 

The aim of this research is to study how feedback loops can create value in use for users 

of a digital platform, particularly ABBs Edgenius. These feedback loops should strive to 

solve different users challenges and support for continues development for a product and 

service lifetime.  

The thesis was a co-production between the researcher and the UX designers and the 

Cluster manager at PCP, ABB. This means that the researcher will gain first hand 

experiences and insights into the organisation and will thereby be able to understand what 

actually can work within the case company, as well as other industrial organisations 

working with digital automation or digital processes. Due to this arrangement, the 

research method took the form of a collaborative research with the descriptive and 
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applied research strategy. To support the research method and the research strategies, a 

co-production research project and a case study was applied. 

3.2.1 Co-production 

Close collaboration between the researcher, the UX designers and the Cluster manager 

was established as a co-production method before the research project began. Since it 

required organisational knowledge, close contacts between the stakeholders to ensure the 

research included the objective and further contacts within the organisation were 

important. Co-production and co-creation are terms in which the researcher and the 

organisation work together, with equal participation, to reach a common objective 

(Ericson Öberg, et al., 2018). Due to the equal participation, it is important to be clear on 

expectations of the collaboration so that all stakeholders knows their roles within the co-

production team. In such a setting, the parties share the responsibility in the review and 

quality of processes and result control in relation to the agreements (Florin & Lindhult, 

2015). The common goal for co-production is to produce new knowledge which is 

beneficial for both parties. According to Lindhult (2019) other important aspects of a co-

productive research approach are: 

• Transparency in research design and objectives 

• Produce both academic and practical goals 

• Have an equal relationship between the researcher and the collaborative partners 

• Mutual learnings and interactions to understand issues and create knowledge 

• Genuine participation in all stages via production processes 

• Learn from each other and together develop new knowledge  

• The researcher can participate or contribute in development work 

• The collaborative partner can contribute or participate in research work  

3.2.1.1 Benefits in co-production 

By working in a co-productive manner, there are several benefits for both the academia 

and the company (Ericsson Öberg, et al., 2018). These benefits are related to rase the 

awareness and solves problems. These benefits include: 

• Increased competences by learning and reflecting together, 

• Enhancing well-grounded ideas and may trigger better decision-making, 

• Develop methods in a systematic way and solving and working with a problem 

formulation, 

• Awareness to important key features 

• New knowledge in the company as well as in the academia, 

• Using a collaborative approach to solve both a research- and company challenge 

at the same time (Ericsson Öberg, et al., 2018). 

Due to the collaborative research approach, the researcher was able to listen in on 

discussions and meetings between the stakeholders in the form of almost daily stand-up 
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meetings. These meetings had the objective to follow-up and plan the research work 

together (Hallin & Karrbom Gustavsson, 2013). These meetings also allowed the researcher 

to observe relevant discussions amongst the UX designers as well as the Cluster manager, 

where the researcher gained more information and knowledge regarding the organisation 

and their way of working. 

The researcher also established a collaboration with a researcher working within the case 

company. This researcher is part of a team of three or four researchers and are looking 

into the Edgenius platform in five steps:  

 

Figure 8 Edgenius research scope within the case company (Platenius-Mohr, 2021). Illustration by Frida 

Antonsson. 

3.2.2 Case study 

A case study is described as an in-depth description and analysis of certain events or 

conditions and their interrelations (Marriam & Tisdell, 2016) (Kothari & Garg, 2014). To 

achieve this in this research, the researcher collected data relevant for understanding and 

examining (Kothari & Garg, 2014) the Edgenius as well as the organisation and its current 

feedback loop processes. This method enables the researcher to understand the 

behaviour pattern of the involved stakeholders, due to the ability to obtain true values, 

challenges and opportunities from the actual users in the research (ibid, 2016). Based on 

this, the researcher is able to design relevant and decried solutions for the users of the 

platform. Once this was achieved, the researcher conducted follow-up discussions with the 

involved stakeholders to determine the effectiveness of the final solution (ibid, 2016).  
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3.2.3 Sampling cases 

Sampling cases is a method in this research used to carefully select representative 

interview respondents to base the case study on (Van de Ven, 2007). Sampling interview 

respondents within the Edgenius framework to focus the case study on was a part of the 

research design  to understand their different roles, usage of the applications in Edgenius 

and their desires and needs for feedback loops in their work.  

The case sampling was done in close collaboration with the UX designers. The process 

began with the researcher gaining contact information to five contacts within ABB to start 

asking for other relevant contacts within the research topic. The objective was to locate 

stakeholders in form of users and developers within the Edgenius framework, to then ask if 

they were interested in participating in an interview. The purpose of the interview was to 

understand their needs of use of the applications in Edgenius, how they work with 

feedback loops today as well as how they would like the feedback loops to work to fit their 

needs and values in use. 

Due to the fact that all stakeholders have different needs and values, the research needs 

to limit them to reach a result (Van de Ven, 2007) (Marriam & Tisdell, 2016). This is 

achieved by first collecting data from the stakeholders within ABB (UX designers, Cluster 

manager, users and developers) and then narrowing the information down to see what 

common needs and values they could share. This is shown in Figure 2 below, where the 

stakeholders needs and values are gathered and then narrowed down to reach a result 

based on the gained information. 

The process of sampling cases took just over two weeks to perform, but the end result of 

the contact list was satisfactory for this research. The researcher had discussed the 

research project with a total of 27 people within the organisation and 15 of them accepted 

the interview request. One of them was the digital architect behind the platform and were 

asked specific questions regarding the thoughts behind the idea of using edge computing, 

and the future development of the platform and is therefore not included in the interview 

respondent group, but is referred to in person which was approved by him. 

The researcher was also able to discuss the research a bit more in depth with three 

people, who assisted the researcher in understanding the Edgenius platform better and 

offered advice for the research project execution phase (see Figure 9 below). The 

researcher was also in contact with a researcher within ABB who was researching the 

usage of the applications and the users of Edgenius. Due to the fact that both researchers 

were looking into similar things, a collaboration was initiated. This collaboration had the 

objective to share information, contacts, knowledge and advise during the master’s thesis 

period. Figure 9 below illustrates the process of gaining contacts for the interviews.  

Each interview respondent was given a number due to confidentiality but was in this way 

able to refer to each respondents answers during the entire research process as well as 
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understanding the network of people within the organisation. The colours in Figure 9; 

pink, grey and orange, where each colour represents if the contacts accepted the 

interview participation (pink), declined the interview participation (grey) or wanted to 

contribute in another manner as described above (orange). By illustrating the contact 

process in colours, the overview of interview respondents was easier to gain a quick and 

simple understanding of the number of respondents. 

 

Figure 9 Contact process by Frida Antonsson. 

The sampling and interviews led to creating user and developer personas for Edgenius. 

That information was then applied to the design process of a new feedback loop system. 

By doing so, the feedback loops were designed based on usage and needs of its users, 

which means value in use would be created. 

3.2.3.1 Confidentiality 

Before each interview started, the researcher orally informed the respondents that the 

interview would be recorded for the purposes to look back at the answers and to be 

completely present during the interviews. Information regarding confidentiality was also 

described which meant that information regarding who they are would only be available 

to the UX designers and the cluster manager if they asked for it. This confidentiality had 

the purpose to protect the identity of the interview respondents to allow them to discuss 

the questions in an open way. 

Before the research could be initiated together with the case company, the researcher 

signed a non-disclosure agreement which said that gained information from the case 

company was company confidential. With this said, there was no need for a written 

confidentiality agreement between the researcher and the interview respondents, since 
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this had already been agreed upon as a criteria for the collaboration between both 

parties, which each interview respondent knew about since it is standard procedure within 

the case company to sign these agreements when collaborating with other organisations. 

The confidentiality mainly influenced the research in the way that the empirical findings 

were discussed multiple times with the UX designers and the cluster manager to ensure 

nothing too sensitive or that any organisational secret would be included in the report. 

This could be seen as a limitation of what information would be included or discussed in 

this report, but it was the other way around; the research, trust, relationships and 

transparency were even richer due to this arrangement.  

3.3 Data collection 

Since this research aims to study how value in use can be created between ABB and their 

users within Edgenius with assistance of feedback loops, it is highly important to study this 

with a close collaboration with the users. This approach allows the researcher to truly learn 

and understand what they think is valuable for the users along with what they think they 

want and need. This collaboration took the form of structured interviews, using Microsoft 

Teams, with a total of 16 interview respondents. One of these interview respondents 

agreed to answer questions specifically related to the thoughts and user involvement of 

the early development of Edgenius, as well as what the plans forward for the platform and 

user co-production are. This person was one of the people who came up with the idea 

and concept of Edgenius and had information, knowledge and experience regarding how 

everything started, how it is going now and what the future plans and visions are to 

develop the platform and service. 

The data collection process started with sampling cases for the interview (see section 

Sampling cases above). The researcher gained five (C1-C5) internal ABB contacts provided 

by the UX designers and they in their turn were able to provide the researcher with more 

contacts (all of which were internal ABB employees). These contacts were then divided into 

four groups based on their relationship with Edgenius, which were; user, developer, 

unknown and in between user and developer. The unknown interview respondent failed to 

answer the question of their position prior to the interview, but it became clear as the 

interviews started. The third and last phase was compiling the interview material. Since the 

researcher decided not to take notes during the interviews to be able to truly listen and 

ask follow-up questions, the interviews were recorded. These recordings were only seen 

and used by the researcher (each interview respondent was also able to access the 

recording of themselves because it was saved in the chat function in the selected meeting 

tool). However, two of the interview respondents were unable to participate during the 

agreed date and time, therefore they received the interview guide via e-mail and 

answered the questions within the document. 
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Figure 10 Data Collection Model. Visualisation by Frida Antonsson. 

3.3.1 Primary data collection: Interview 

Interviews were considered the primary data collection method (Marriam & Tisdell, 2016) 

in this qualitative case study. The interviews were conducted with a total of 15 sampling 

cases (users, developers and so on) shown in the grey section in Figure 9 above. The 

interviews were planned in a quite structured manner, but included time for additional or 

follow-up questions if needed to ensure answers to all needed questions were to be 

answered to be able to reach appropriate results. This approach allowed the interview 

respondents to bring their own experiences and perspectives into light (Bryman, 2012).  

The interview questions were divided into four different phases with different focuses. This 

allowed the researcher and the interview respondents to understand the subjects for each 

phase (for full view of the interview guide, see Appendix 1 and 2). The first phase 

contained questions regarding roles, education and experience in certain systems or tools, 

the second phase consisted of questions regarding usage of application in Edgenius. The 

third and fourth phase included questions regarding feedback loops, lessons learned, 

satisfaction and development of Edgenius. This division of phases were described to each 

interview respondent at the beginning of the interview, as well as a description of what 

feedback loops and lessons learned means in this research context. 

By gaining value in use via feedback loops by using personas, it was important to map out 

what roles each user had in the organisation (see Table 2). This allowed the researcher as 

well as the collaborative partners from ABB to understand where in the organisation the 

users were and thereby continue to design and plan the application in Edgenius to fit the 

users’ needs and values.  
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Table 2 Interview respondents and their roles. Illustration by Frida Antonsson. 

 Interviewee Role  

 Respondent #1 Project Engineer  

 Respondent #2 Head of Printing  

 Respondent #3 Software Engineer  

 Respondent #4 Graduate Engineering Trainee  

 Respondent #5 Software Developer  

 Respondent #6 Principal Software Engineer  

 Respondent #7 R&D Engineer  

 Respondent #8 Project Engineer  

 Respondent #9 Digital Solution Engineer  

 Respondent #10 Digital Solutions Portfolio Manager  

 Respondent #11 Global Product Manager  

 Respondent #12 Digital Architect  

 Respondent #13 Support Engineer  

 Respondent #14 Senior Developer  

 

To encourage the interview respondents to answer the questions openly, but not sharing 

anything confidential, the researcher initiated each interview by informing them of their 

anonymity and that the only people who would see their names was the researcher. The 

information the UX designers and the Cluster manager would see were their contact- and 

interview respondent number along with their answers. 

To ensure the anonymity in this report, close to all interviewees were named Respondent 

along with a number to be able to keep track of what role said what. The only interviewee 

who was not offered anonymity was the digital architect who was one of the people who 

initiated Edgenius from the pre-study phase. It was therefore important to make it clear to 

him that his answers would be included in a public report and therefore not say anything 

too confidential or information that could hurt him personally or the organisation. Another 

reason for not offering him anonymity was based on that his interview contained 

questions regarding the initial thoughts, user involvements and future development of 

Edgenius. These questions had the objective to understand the early thought process and 

user-centredness of the Edgenius offerings. 
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Due to the COVID-19 pandemic, all interviews were conducted via Microsoft Teams, using 

cameras so that the researcher was able to see the interview respondents physical 

reactions as well as listening to their oral answers to the questions. To allow the researcher 

to fully focus on the interview respondents during the interviews, they were recorded. 

These recordings were only seen by the researcher and would only be shared with the UX 

designers and the Cluster manager if they specifically asked for it, since they have not 

promised anonymity to the interview respondents.  

To narrow down the research of value in use by implementing a tool for feedback loops, 

the research will focus on the interviews with users and developers of the digital platform 

combined with theoretical studies. In judging the value of data gathered from the 

interviews, the researcher will study what aspects of the provided answers will add value to 

the research questions (Marriam & Tisdell, 2016). Therefore, highly personal or technical 

aspects were not be handled in the research. 

3.3.2 Second primary data collection: Observation 

By working with the research at the ABB office for a total of 16 weeks, the researcher got a 

first-hand experience of the employees interests and work ethics (Marriam & Tisdell, 2016). 

Therefore, one part of the qualitative research was built from observations and intuitive 

understandings glanced from being in the field (ibid, 2016). Due to the COVID-19 

pandemic, the researcher did not gain a deep view of the actual work methods, structures 

and work culture within ABB since most of the employees worked from home due to the 

organisational- and governmental restrictions. However, the researcher got to meet a few 

employees working at the office as well as having online discussions with the UX designers, 

the Cluster manager and other roles within ABB in light of the research. In all interactions 

with employees working at ABB the researcher could see patterns for certain behaviour or 

mindsets which effected this research in both direct- and indirect manners (see chapter 

Empirical findings below). 

To keep track of these interactions, a project diary was written for each day of the research 

period with the objective to document informal discussions with participants (Van de Ven, 

2007). The diary included dates, participants, objectives, outcome and discussions of what 

had been said or done each day. This method allowed the researcher to look at each what 

had been said and done for each day of the research and thereby allowed the researcher 

to view the research process in a new way every time it was read. 

Appendix 4 shows an overview of important moments of interactions and communication 

with different employees within ABB during the entire research co-production. As shown 

in the appendix, these interactions were based on needs for decision-making, information 

sharing or planning of the research. 
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3.4 Data analysis 

A data analysis is not a linear process, but is an activity conducted at the same time as the 

data collection (Marriam & Tisdell, 2016). The data analysis is also a tool for the researcher 

to use to select which methods should be used to make sense of the gathered information 

and insights (Van de Ven, 2007). This means that this research included data analysis 

which were aligned with the research strategy: co-production, descriptive research and 

applied research (see Research strategy above). By conducting a research with these 

strategies, the analysis should in one hand be a clear description of reality as it is and on 

one hand analyse what could be a good solution (Kothari & Garg, 2014) for the 

stakeholders in regard to creating value in use by feedback loops. 

The analysis was conducted over a period of time, with different methods. The analysis 

began with the first conducted interview, the first observation and the first read document. 

The insights from the initial activities, along with hunches and tentative hypothesises laid 

as the first source for data analysing (Marriam & Tisdell, 2016). These early analysis effect 

the data collections in the way of continuously trying to make sense of what is said, read 

and happening both within the research context as well as outside of it. The analysis of 

collected data was in other words executed during the entire data collection phase. 

However, the data was not fully compiled until all interviews were conducted because the 

researcher wanted to get an overview and feelings for each response from each interview 

respondent before trying to make sense of it all in a systematic manner.  

To analyse the data of the observations, a diary was written each day of the study. They 

were continuously compared and analysed with both theoretical- and empirical findings to 

compare differences, similarities and challenges within the case company and other similar 

organisations. These findings were then included in the discussion and conclusion chapters 

in this paper.  

3.4.1 User groups definition 

Since the interviews were recorded, the researcher began by writing down everything the 

interview respondents said under each question. Then the interview answers were 

compared in several steps to be able to identify user groups (personas). This was 

conducted according to the method User Group Definition (Kumar & LaConte, 2012). The 

method is used to map out different types of users according to key attributes related to 

the project (ibid, 2012). The method also allows for a visualisation of users in relation to 

each other and leads to user groups. 

First, a list of answers from the respondents was created, together with information of who 

said what. After that, a list of attributes which are most important for the users and the 

study was created (see appendix 5: Summarised interview answers). Then two maps (one 

for respondents viewing themselves as users and one for respondents viewing themselves 

as developers) with four parts was created to visually map out the interview attributes to 
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be able to create user groups. These groups were Front-end developer or Customer 

solutions, Back-end or Application developer, R&D PCP developer or Building other product 

platforms and Other engineer or Application developer. Once the visualisation was done, it 

was possible to identify four user groups. There groups were then described by common 

characteristics. 

 

Figure 11 Visualisation of grouping respondents from the user group. Illustration by Frida Antonsson. 

 

Figure 12 Visualisation of grouping respondents from the developer group. Illustration by Frida Antonsson. 

These answers were then compared and connected with the observations, previous 

research and other relevant sources for this research. 
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3.5 Research ethics 

Due to the co-productive research approach in this study, it includes a discussion 

regarding the position of the researcher and the practiced norms and ethics during 

interaction with the case company. By involving and including different roles with various 

knowledge and contributions, it requires an agreement on how the beneficial and 

confidential arrangement will take place (Florin & Lindhult, 2015). All participants included 

in the interviews remain anonymous. These individuals will be referred with code names 

and work title to be able to illustrate who they are and what their roles were in the 

development of the platform. However, interviews, meeting and discussions with people 

from the development or research team within the case company where the discussion 

had the objective to understand the platform and thoughts and processes behind it are 

referred to with consent from each specific person.  

In qualitative research studies, the researcher often creates a relationship with the 

participants to gain trust (Marriam & Tisdell, 2016) and to avoid harm in the relationship 

between people and to provide results based on ethical grounds (Ericson Öberg, et al., 

2018). This was achieved by first informing all interview respondents of the research 

objective in the interview request emails. When the respondents accepted the interview 

request, the researcher then sent out interview invitations including a list of topics for the 

interview. By doing so, the interview respondents were able to understand the context and 

objective of the research and prepare things if they desired to do so. In the interview 

introduction, the researcher once again informed the interview respondents of the 

objective as well as their confidentiality. It was important that the respondents were aware 

of that the information given to the researcher would be included in a public research, but 

that their names would not be shared with anyone else but the researcher and the UX 

designers or the Cluster manager if they asked for it.  

Since the interviews were recorded, the interview respondents were informed that the 

recording would only be seen by the researcher for documentation purposes only. Due to 

this approach, the researcher found it important to send the collected answers to each 

interview respondent to allow them to change, add or remove statements they provided. 

This also allows for a trustworthy relationship between the researcher and the interview 

respondents.  

3.6 Research quality 

Selected research approaches were descriptive and applied studies. These approaches 

allowed the researcher to understand the situation today within the case company as well 

as offering the ability to suggest changes and methods or models for continues 

development (Kothari & Garg, 2014) of the edge computing platform. This research 

approach could also be explained by the critical theory approach. This research approach 

attempts to explore what prevents individuals and groups from shaping the decisions that 

critically affects them (Alvennson & Sköldberg, 2018).  
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What distinguishes the approaches from each other is that critical theory enhances critical 

thinking even more than the chosen research methods. Within the descriptive and applied 

research approaches, the researcher was critical when talking to different stakeholders, 

particularly the cluster manager and the UX designers when it came to previous 

knowledge regarding the users of the digital platform. It was for instance said that 

developers should not be in contact with users, but with a critical mindset and the 

willingness to make positive changes, the researcher still asked the developers if they 

would be interested in a closer connection with the users, where all developers said they 

desired this. With this said, it is important to listen to stakeholders, but at the same time 

think of what changes can be done and then validate them with the target group, or in 

this case, the users of the platform. 

The method User Group Definition was used to identify different users based on the 

empirical findings (Kumar & LaConte, 2012). This method is included in a text book for 

design methods and is therefore not viewed as a scientific method or approach for 

gathering, organising and making sense of gathered data. This means that the chosen 

method should be problematised to ensure credibility to this research. Due to the method, 

there was no coding done in this study. The reason for this was because of the amount of 

data collected from the interviews and that the objective was to identify users, their needs, 

values, challenges and how and why they used certain applications on the platform. 

Answers to these questions could possibly be gained by coding answers, however, the 

selected method allowed for identification of user groups as well as the other questions in 

a quite simple and suitable method for using together, with the cluster manager and one 

UX designer. This method was highly suitable to use to be able to identify the users. This 

knowledge would most likely be gained by coding the interview answers as well, however, 

due to the time available and the co-productive research approach together with the 

desire from the cluster manager and UX designer to take part in the compilation of the 

data, this method was appreciated by them to use together and resulted in valuable 

insights for all parties.  

Qualitative research are sometimes seen as challenging to validate, since it is often subject 

to biases from the researcher since the researcher often is an instrument for data 

collection and analysis (Marriam & Tisdell, 2016). To ensure that the researchers personal 

opinions and assumptions do not affect the research, is to always think of what actually 

happened in each situation and to think in an objective manner as well as documenting 

occurrences in a detailed, but formal manner. 

Another way of ensuring validity is to use more than one data collection method (Marriam 

& Tisdell, 2016). It is also beneficial to use multiple sources of data to combine the 

interview answers and the observations. As mentioned in the section Research ethics 

above, the validation of the research is improved also by gaining feedback from the 

interview respondents on the findings to ensure respondent validation in the research 
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(ibid, 2016). This way, it is possible to identify potential misunderstandings or 

misinterpretations and the interview respondents can also provide the researcher with 

suggestions of improvements. 

As mentioned, the reliability can be challenging due to the co-productive approach where 

the researcher looks into a specific challenge within ABB, and only discusses it with internal 

employees and the academic network the researcher participates in. This means that the 

research findings may not be accurate or implementable in other organisations without 

first adjusting it, and validating it to the specific company or organisation. Based on this, 

the research focused on the research challenge within ABB and the interview respondents 

for conducting the research, which means that the research findings were reliable to ABB.  
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4. Empirical findings 
In this section, the findings will highlight the collected data. This section presents 

responses from interviews and observations. 

The findings are presented according to the objective to create user personas as well as 

developing value in use via feedback loops based on the users’ needs, values and 

challenges. This means that the interview responses are included in a structured manner to 

allow the researcher to create user personas in the Result section as well as developing 

well-grounded feedback loops. 

4.1 Thoughts behind the platform 

The platform was mainly developed due to customer requirement and wishes (Trostén, 

2021). Existing customers thought the development was too slow in the domain and 

desired new innovation and a cloud technology. But they still wanted something robust. 

That was how the idea of using edge computing together with a cloud service started out.  

4.1.1 Customer involvement 

The chosen applications for the platform resembled applications in a previous platform 

provided by the same organisation. This meant that the development had access to 

history and therefore knows what has sold and reused the successes from the other 

platform into the new (Trostén, 2021). This was done in combination with what the 

divisions required and a few customer interviews.  

There were a few customer discussions very early on in the development of the platform, 

mainly Swedish customers, as well as with the divisions who would sell the platform to 

customers and develop it (Trostén, 2021). It was important to have discussion with the 

divisions, since they are viewed as engineer-, operational- or electrician specialists in 

writing the algorithms for applications included in the platform, since they are the ones 

who will deliver the solutions to the customers and do the early programming solutions 

(ibid, 2021). This user group was important since the developers of the platform do not sell 

it to customers, but to the divisions. It is in other words the divisions who have close 

contact to the customers and will in their turn sell the solutions to them (ibid, 2021).  

4.2 Transparency 

According to the online course IA, PCP, R&D Development Process, it is important for the 

employees to be transparent between everyone within the division (ABB AB;, 2021). It is 

important to be open within the division and to have trust within the entire organisation. 

With this said, it is important that PA share information with each other to allow for 

transparency and the ability to work together as one big team (ibid, 2021).  

Regarding the edge computing platform, it is challenging to remember and keep track on 

everyone involved in the process within the case company (Trostén, 2021).  
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The work of keeping track of the priority within the development of the platform, what the 

demands are and what needs to be improved, is a big and continues work.  

4.3 Co-production between the researcher and the case company 

The research started out with scoping the project where all stakeholders for this study 

were included in the discussions to be able to locate the best possible research area. 

During this phase, the researcher was also provided with internal material which consisted 

of documentation of the platform and user studies. After sharing of existing material and 

selection of research area a project plan was created with the purpose to allow for 

continues follow-up sessions and to keep track of the research. However, it was a clear 

distinction of what the case company desired at first versus the new research area. It was 

clear that the case company was more interested in the development of user personas for 

the platform, and not as interested in developing a co-productive feedback loop. Based 

on this, the study was initially separated in two different projects. One project focused on 

users of the platform and the other project focused on development of feedback loops. 

This set up made the research quite challenging and the researcher needed to remember 

to inform everyone involved in the study of the different projects. For instance, the 

researcher was clear during the interviews, that the two first phases were connected to the 

user persona project and the last two phases were connected to the research focus of 

feedback loops. However, when the researcher felt the desire to discuss academic 

questions, the meeting was cut short and the UX designers offered quite little assistance in 

that field at the time. After this, the researcher contacted the cluster manager to ask for his 

opinion regarding the distinguishing of projects and research objectives. He replied that 

both objectives were equally important and that the UX designers probably did not know 

how to assist in the academic part of the research. Based on that feedback, the researcher 

brought this challenge to one of the UX designers and a mutual understanding of how to 

proceed was established. Explanations of why the situation could be interpreted as lack of 

interest could be an effect of the change in roles and that they were in a phase in their 

project where demos and deliveries were highly prioritised. Therefore, it was easy to forget 

to be clear with reasons for cancelled meetings or appeared interest in only the company 

related aspects of the research. The UX designers agreed to keep the researcher informed 

when changes would occur and would also get more involved in the academic parts of the 

research as well. 

After the discussion, there was a clear change in the co-production setting and the 

research was able to continue in a more transparent manner and the UX designers were 

now able to gain a complete view of the development of the research. After a few weeks 

however, one person from the UX designers became ill and was away from work for quite 

a long period of time. This lead to the decision that the research would continue with only 

one person from the UX designers as the industrial mentor.  
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This decision was welcomed by the researcher, especially since the research development 

was in a rapid and important phase and the time and ability to share everything was 

limited at that point. 

4.4 User background and understanding of the digital platform 

Providing questions of each interview respondents education, work background, 

experience of different systems as well as their overall understanding of the digital 

platform of the case study, the researcher was able to clarify who the users are of the 

digital platform. It also enabled the researcher to identify which roles and divisions were 

similar in terms of their background and work experience. 

The digital platform used by the case company and their users is seen as a data collector. 

This platform enables its users to gain insights and overviews of industry machines to see, 

and understand each machines well-being as well as machine lifecycles. This information 

can then be used to predict future data in terms of functions or errors etc, and enable real 

time changes and optimizations of individual machines to allow them to work and function 

to the best of their ability.  

“[…] we try to implement the digital applications into industrial 

processes and get some insights, better overview. I know it takes the 

processes and improves the management operation of these 

processes by developing some extra high level applications in the 

Edgenius platform.” – Respondent #4 

For achieving these functions, the platform is also seen and used as the interface between 

local systems (e.g. machines) and the cloud service. When using the cloud service, 

machines send data to the cloud via the digital platform to allow the users to connect to 

machines and see and work with the provided data from any device (e.g. computer, 

mobile etc.). On the other hand, the platform is also seen as a digital platform created for 

engineers within the industrial organisation to enable application development and to 

analyse industry data internally as the supplier. 

Respondent #14 sees the platform as a data collector, where users can install any 

application needed within each company or industry. These applications are then used to 

connect systems and logics to be able to do machine predictions for the future. By 

extension, the platform delivers stability to the users and also enables the involved 

industries to become more digital and thereby keeping up with new technology. However, 

the platform is in an early development phase which means that there are challenges to 

work with and solve before the platform will be able to work as it is intended. 
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“For the MoM/MES sails you need shop floor integration, and like 

said, Edgenius could be a good instrument for this. It also could be if 

the company is in totally digital phase, nothing is digitalized. They 

have no insights into what is in the production and they maybe don’t 

want to have the MES, but want insight into the system. Then I could 

also believe that edge alone with the clever dashboarding could be a 

great value for some customers.” – Respondent #2 

“If one talks about what the platform Edgenius delivers, it is stability, 

it will work easier” – Respondent #8 

4.5 Usage of applications 

The main usage of applications is to develop applications based on customer needs, being 

able to create new calculations within certain applications, doing background work of the 

applications and adding applications to keep the projects going. 

“[…] we’ll have a few objects as business requirements so taking the 

business requirements in mind. I will develop custom logic, based on 

the custom logic we’ll show the prediction levels whether I’ll be 

working fine or it will raise alarms.” – Respondent #3 

“But it’s also a bit like this, that you deal with many of these things just 

to be able to move on and not get stuck. In the long run, we usually 

want to drive with the Edgenius standard functions. We have no real 

interest in maintaining other applications that don’t follow our 

standard. We want to follow ABB’s standard. But then many factors 

are that customers aren’t ready for it, we are not ready for it either 

really. Therefore, we do these in between solutions until we can work 

in the way we actually want to in the end.” – Respondent #1 

The platform is also being used to study proof of concepts and to report issues and 

improvements. To truly understand how the applications and the technology behind them 

work users also build edge gadgets and small hardware for training to be able to do 

maintenance of the edge as well as the applications long term. 

“[…] we’re doing some scouting, prove of concept to some of the 

applications that will be part of ION.” – Respondent #5 

“Have built some customer edge gadgets with alternative hardware 

and intend to create a little easier things to put into it as if it was a 

real edge. The purpose is to learn more about Edgenius and the 

technology in general” - Respondent #13 
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4.6 User values and needs 

The digital platform enables the users and developers to truly be flexible in their work and 

provide continuity which was not there before. 

“The self-developed provide the continuity that we don’t have 

otherwise. This makes us very flexible. […] Because now it’s quite fun 

that for the first time we are really flexible.” - Respondent #1 

Respondent #3 refers to the values of the digital platform as helpful tools and the ability to 

predict data. By using the applications in the edge or software, the users can easily gain an 

overview of the machine data and calculate predictions for the future. Which provides 

value, not only for the users within the value chain, but also for the individual customers. 

Other values of the digital platform are that users gain insights to the digital system and 

they get to learn about the architecture behind it which builds up a deeper understanding 

of how the technology works and how the different applications work together. These 

values are also the backbone for creating value within the development, especially when it 

comes to trouble shooting. Which means locating errors and make adjustments to create 

better applications or functions within the platform. 

Respondents #1, #4 and #7 all say that they need to develop new applications based on 

customer needs and values which are the backbone of the project requirements. Apart 

from developing customer applications, the users of the digital platform feel the need of 

developing intuitive functions to locate errors and to gain notifications, when functions 

disconnect to be able to do troubleshooting and correcting errors. Preferred notifications 

are to be provided via e-mails, text messages and mobile push notifications (ABB AB; 

DECR Corporate Research;, 2021). 

 

Figure 13 Statistics of desired notifications by ABB, DECR Corporate Research, 2021. Illustration by Frida 

Antonsson. 
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To be able to do trouble shooting, there is also a need for connection to development 

history, it is in other words important for the users to be able to look back at what has 

been done prior to the error to be able to locate what went wrong and to successfully 

correct it.  

“Let’s say I did something wrong or let’s say that I have a problem in 

the connection, it’s hard to discover, it’s hard to find out what is 

going on.” – Respondent # 7 

Apart from trouble shooting, the respondents emphasise the need of writing back to a 

support system in a secure way to be able to make adjustments in the data. There are also 

needs and plans to do configurations for security and have documentation for surveillance 

to create easier work methods in the future since this is viewed as a challenge today.  

“[…] configuration in some way because that’s an issue I think is 

related to security. Sometimes it is hard to send the configuration 

which contain some credentials, to the edge node which has no 

solution which security credentials […]” – Respondent # 14 

It would be valuable for the users to be able to see dependences illustrating which 

functions work together, and to be able to integrate solutions with applications available 

on the market to continue the development of Edgenius, and to provide the users and 

customers better and more flexible methods for data collection in the industries. But to 

achieve this, it would also be valuable to minimize the file sizes of the applications needed 

computer memory storage, to allow users to work with the applications from any device. 

“[…] you should think about and have dependencies that say that this 

works and this has been tested together with this application, so you 

shouldn’t use a higher version than this one to make this work well 

[…]” – Respondent #12 

4.7 Current challenges of users regarding the digital platform 

Since the service is new and still in an early development phase, there are challenges 

related to that. These challenges are e.g. that it is hard to connect systems to the platform 

and that certain applications or functions don’t show the correct values. Respondents are 

also facing challenges in their work since they do not have information or insights into 

how the service and the applications will continue to be developed over time. They can 

only see their own specific work task. Respondent #9 also says that it is time consuming to 

make mistakes in the development process, which involves trouble shooting in a 

challenging way and might need to be done by a specialist to be resolved. 

In terms of the applications user friendliness, respondents “5 and “6 state that there are 

also challenges to face in the development process. As of now the applications are not all 

user friendly due to the unfinished applications and usability of them. 
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“And what’s missing in Edgenius is its user friendly ness. So when we 

see it on the UI it’s really user friendly for Edge management portal 

user. But I’m also a user of Edgenius, I configure, I install edge systems. 

So for me I see it’s really a complex system which needs to be done 

very carefully and not missing out on one or two steps or even just a 

change in the environment will actually consume a lot of time and 

effort so the one thing which missing is the user friendly ness in 

installing and configuring in edge system.” – Respondent #9 

Since the edge computing system is in an early development phase, there are also 

challenges of not having a proper test environment to test, and work with the hardware to 

learn how to maintenance it in the future at customer site. And there are no tutorials of 

how the hardware functions available for the users to be able to learn about it in this 

stage. 

“To be able to do my job, I have to understand how the edge 

technology works – there should be ‘tutorials’ that you download and 

run in a sandbox/test tenant so that you can try out how it works 

without wrecking things for the production or wasting expensive 

resources.” – Respondent #13 

The last challenge the respondents express was related to the lack of feedback. 

Respondents #1 and #4 express the lack of feedback when things go wrong, that there is 

no one to raise the error to and officially no one to turn to for assistance. Since the service 

is so new, there is not enough documentation of how to handle trouble shooting or 

information of who to contact for what information or challenge solving.  

“I don’t think the problem, the problems I know of, aren’t necessarily 

technical, they just as much organisational. In the case that we find it 

hard to get help with anything. If we would have had a clear support 

channel where one knows that I can talk to this person, and that that 

person is assigned to help us. Then I believe I’d been much less 

frustrated.” -Respondent #1 

4.8 Challenges in working with feedback loops and sharing lessons learned 

As mentioned, the challenges related to the service is not only technical, but also 

organisational. There is a need to remember to think about people in a different way 

today than before due to the technology era. The ways of stimulating people is changing 

alongside with the technology development within the organisation. It requires methods 

to be more supportive, being able to learn the new situation, the new environment and 

the new way of thinking. Organisations such as ABB are used to sell huge projects with a 

lot of equipment, but with the technology available today and the changes of the market, 
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the organisations need to think in terms of long-term contracts of services and at the 

same time bring in gross margin and ravines. 

“[…] we need to look at different APIs that links us to the most 

important thing that we need to bear in mind in this whole chain is 

the people. We need to think in a different way to stimulate people in 

this new organisation so we need to be, not only supportive, but as 

well they need of learn this new situation, this new environment this 

new way of thinking.” – Respondent #11 

There is no information available when things go wrong or when users have questions, 

and there is no information prior to when the applications will be down (unusable) for 

maintenance or updates. These challenges may be a result of a changing organisation; the 

managers change and how to write reports change internally within the case company. 

Respondent #9 also says that the solutions provided in online articles to handle errors or 

challenges within the platform (e.g. application errors) do not always show real solutions 

or that they are not applicable for the specific situation due to the lack of documentation 

and the lack of frequently finding answers to challenges that may occur in the usage of 

the applications. One other reason for the lack of documentation, apart from the fact that 

the platform is in an early development phase, is that there is no clear and official place or 

forum for uploading or searching for feedback or lessons learned.  

“[…] the problem otherwise is that one might not get information prior 

and what will happen and what happens right not” -Respondent #8 

It will also be challenging to share lessons learned within teams or between teams in the 

future since not everyone is involved in the development phase, and the respondent #14 

says that he is the only own in his team who works with Edgenius and knows what it is. It is 

a challenge to share lessons learned with people who do not know anything about it and 

that in itself will become a challenging environment for development users. 

But for being able to review lessons learned material when challenges occur, the user 

needs to have the time available for the knowledge gathering. As of now the lessons 

learned are time consuming to read about and because they are always in a hurry to do 

the documentation since that is one small part of the work tasks which has a very low 

priority by the organisation. It is also challenging for users to know who to talk to 

regarding lessons learned since there is no clear organisational structure for them to look 

at to be able to reach out to a specific person with a specific question or request. 

“Viewing this material nowadays is quite difficult for me at least. First 

thing is for the resource limitation so I don’t have enough time to do 

that, the team as well, they are always in a hurry to do this kind of 

documentation.” – Respondent #11 
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4.8.1 Time constrains related to documentation and processes 

Since the documentation process of feedback or lessons learned is a time consuming 

process users feel that the time spent on that kind of documentation decreases the 

creativity. Respondent #6 also mentions that since there is not enough time for this kind of 

documentation, time for adjustments according to provide feedback is lacking at the 

moment. 

However, since the availability for feedback and lessons learned documentation is lacking, 

the communication between different users and divisions are neglected. Information from 

the responsible division should be more transparent to other divisions working with or 

using the platform so that the information available for some users would be available for 

all users. To gain feedback or lessons learned documents, there is a need for individual 

familiarity of people working with the platform to be able to gain access to 

documentation. 

“A lot is lacking in regard to communication today, definitively, and 

from what I notice it is in the communication between us […] as a 

division, in other words a customer oriented and realistic division in 

some extent to the division PCP which is the platform division.” – 

Respondent #8 

“ […] there is no real channel for us to find out things or for them to 

share that information with us. And I’ve worked at PCP […]. But then 

I’ve had a lot of colleagues  or former colleagues whom I have contact 

with and therefore I gain a lot of almost inside information. But this 

information should not be inside information, all of these things needs 

to be clearly communicated and I think we must have more to say 

about what will be developed in the future.” – Respondent #8 

Due to the lack of documentation, certain teams find the need for assisting other teams in 

terms of support and sharing lessons learned between themselves when needed. This way 

of working is possible to do in the development phase, but not in terms of long-term 

thinking and development. In the long run, all teams in PCP should work as one big team 

across the globe. However, this ambition is challenged by the different time zones people 

must relate to. It is not always easy to get in touch with people on the other side of the 

world with another time zone, especially if there is a need for rapid communication or 

urgent meeting or feedback. 

“But sometimes there are some problems and they ask us for help. 

And I really like this kind of work. Maybe not with the customer in a 

different time zone […].” – Respondent #14 
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Since the platform is in the development phase, each user or team is assigned to work with 

or study a specific part of the platform development. This means that the users are not 

familiar with all applications or functions available on the platform. They want to understand 

how different applications or functions joins together, but there is not enough time to learn 

that.  

4.8.2 Interaction between divisions and customers 

Internal users or developers are not able to have a close contact with customers in the case 

company since there are business lines for customer communications. These business lines 

work as a funnel for information and feedback as well as contact people between internal 

and external stakeholders. Respondent #6 means that the lack of communication and direct 

feedback between the development and the customers is challenging in the sense that the 

developers only see a fraction of the feedback provided by the customers. 

“We see only a part of the information and even this feedback is low 

priority so there will not be enough time to apply this right now. But it 

could be a lesson for us for the future to develop something in the 

future in a different way.” – Respondent #6 

Respondent #14 also talks about not being able to gain feedback from customers within the 

case company. The respondent thinks developers and internal users should gain access to 

customers and not having other roles to manage the interaction between internal and 

external users. 

4.8.3 Challenges in showing problems or simple improvements 

Since the platform is in a development phase, it is not always easy to argue or proof exactly 

what the problem is and why it is viewed as a problem. This information needs to be 

simulated or in other ways shown in the project or application. But it is often challenging to 

show why a small thing as e.g. a simple is important for the application experience.  

“To tell exactly what the problem is and why one thinks it’s a problem. 

Plus stimulate or in other ways show how the problem works in the 

entire project or application. To tell how important this little symbol is 

to the entire experience of the application, that is a little challenging” 

– Respondent #10 

4.8.4 Edge computing and ambition 

Edge computing is a new service on the market and the case company thought that it 

would offer value to their customers by offering this kind of service based on a digital 

platform (Trostén, 2021). To continue the development of the platform, there are meetings 

held multiple times per week where which applications, functions and future plans should 

be included on the platform and its offerings are discussed. With this said, multiple ideas 

are discussed analysed and planned out to take place at some point in the future (ibid, 
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2021). Respondent #2 however, has the impression that the case company tries to include 

digital solutions just to be able to stay relevant in the market since processes are being 

transformed into digital processes and are not being handled by people in the same way 

anymore. 

“[…] I have the feeling they are just developing something to fill the box, 

which is maybe from the principles not so bad. But I have a totally 

different approach from my past experience. I have customers and this 

creates a use case, you develop a use case and if it’s been successful 

you can go out in the market and convince others to use it, but to some 

extent, here it’s like the other way around I believe. You can see this 

actually because the marketing is better than the product. And usually 

it’s the other way around. Usually if you follow the other approach, then 

you start already programming and marketing comes later and here 

it’s the other way around. And probably it’s even more important they 

get  a close connection to the market. It could be someone like me who 

are trying to sell it to the customers to let’s say respond more precisely 

to the demand of the market.” – Respondent #2 

A reason for this perception is first of all that it can sometimes be challenging to develop or 

use applications or functions on the platform within the working teams, due to the 

complexity of the applications. This could also be shown by not having enough time for 

feedback or documentations or even co-production methods. This is why it is important for 

the users to gain a simple yet clear process for feedback loops to work with. However, when 

something is simple people tend not to care enough and will therefore not do what is 

needed and encouraged. 

“I like to keep things simple, but I also like to have some formal manner 

to deal with these things. I want to say that it’s not simple so you don’t 

need to care, we used to mistaking that. We keep it simple, but we 

care.” – Respondent #11 
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4.9 Feedback loops in other projects within the case company 

In other projects the internal users are working with or have been working with feedback 

loops, where customers sends feedback to the company and the feedback gets to the 

developers via the product owner. This means that the users, or in this scenario: developers, 

has no direct contact with the customers. There are operations teams available for customer 

interaction. Respondent #16 says that the feedback provided by customers is filtered before 

the developers gain the information.  

“when it comes to our general project MES that we were working with 

four years, there was some feedback from customers. That was passed 

to the team by our product owner.” – Respondent #6 

Another respondent, #9, says that some projects have daily meetings to share insights, 

reports, bugs and challenges to other team members. This communication is done either 

face to face or via Microsoft Teams. This process makes it simple to gain and share feedback 

and enables things to be done easily. 

“In other projects we do have dailies and we share the insights and 

the report, the bugs or the challenges to other team members. If we 

are working in office we do it face to face, nowadays it’s mostly via 

Teams. So in other projects in which I am working, the feedback is 

really easy and getting things done is really easy.” – Respondent #9 

4.10 Usage of feedback loops today 

According to respondents #1, #2, #4, #6, #9 and #11 say that there is no official structure 

for neither sending nor receiving feedback loops imbedded in the development phase of 

the platform. This is shown by the challenge of not knowing who to contact for certain 

questions, or problems which leads to users choosing to talk to each other and try to assist 

one another in solving the problems at hand. 

“There is no structure for that today. It’s rumours. We are a group of 

three to four people, where we sit in our department at ABB, where 

we practically talk to each other because we know that we almost work 

with the same thing. Then some of us have contacts within the 

development, then it can go via rumours.” – Respondent #1 

There are also people who have contacts within other teams or in other divisions. These 

people usually make contact between each other via emails or by calls. And usually when 

people know who the responsible people are for a specific application, they reach out to 

that person. But there is no clear or formal structure for handling feedback or lessons 

learned in a cross-functional manner and there is no interface for communicating between 

the divisions. 
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Usually when feedback is sent via emails, it goes through multiple people and back and 

forth between all of them before it reaches the people who will actually use or work with 

the provided feedback. Usually these email chains result in ten to fifteen emails. 

“When we use Outlook, it’s a chain, so people think they report it and 

then it’s done. So it’s like we ask for more input, they provide us with 

more input, then we ask for even more. And then we ask to try 

something out and then they come back. When you want to look into 

one issue there is a chain of 10-15 emails and there are multiple 

members involved, so it’s really a great challenge to report an issue.” 

- Respondent #9 

Since the chain of emails has tendencies to get long and involve multiple people, the 

feedback at the end is sometimes unclear and it therefore gets challenging to work with it 

and to make the platform or application better based on that feedback. Emails are also 

the only tool available for users to use for communication in other terms to provide 

feedback or for sharing lessons learned.  

In some teams, meetings are used to discuss unclear problems or to look at the platform, 

its architecture, exchange thoughts and learn what changes should be expected. During 

those meetings lists are created to assign specific tasks to people to ensure they are 

achieved. In terms of improvements, quick discussions are held to figure out if the 

suggestion should be included in the platform or not. If the decision is to include it, the 

suggestion is moved to a specific system as a new card or task and then get sorted until it 

is approved and send mandate for development and generalize it from agile 

methodology perspectives.  

“First we have some meetings related to Edgenius platform and the 

architecture of the platform so this is one place where we can 

exchange our thoughts and get to know what kind of changes we 

should expect in the future. Of Corse we can talk about the problems 

we have.” – Respondent #14 

There are also customer meetings, where internal users and developers gain direct 

feedback from customers while showing what has been done. These meetings are held via 

Microsoft Teams and are used to present the application to the end-users or customers. 

During these meetings the customers can ask questions directly to the developers of the 

application.  

4.11 Usage and sharing lessons learned documents today within the case company 

Writing, sharing and using lessons learned are done in different ways depending on the 

team and local management. For instance, respondent #4 talks about sharing lessons 

learned and faced challenges internally with the team during the handover phase. 
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Respondent #9 on the other hand says that it is hard to find the correct person to talk to 

and to report issues or challenges to. Therefore the respondent and the team writes 

lessons learned in a Microsoft Word document for their own personal use. The document 

can then be shared within the team if other team members are in need of the learnings. 

There used to be more time available for writing and sharing lessons learned within the 

case company. Since everything is moving towards being digital now, there is no clear 

structure in place for keeping track of challenges or lessons internally. Everything is put in 

the same place which makes it hard to create proper reports.  

“Nowadays everything is digital we lost track, we are very well and we 

use the filter that gather the things that we have so we put everything 

in the same bunch, so we are not creating proper reports. That’s the 

most difficult part in creating lessons learned and then communicating 

them to the correct people.” – Respondent #11 

One division has a small forum just for that division, where one person is responsible for 

collecting feedback. They also have small follow-up meetings regularly and are able to get 

in direct contact with people facing similar challenges within the division. Responded #13 

writes in a public platform to offer support to other users of the platform. Unfortunately, 

this platform is not known by a lot of people according to respondent #1. 

“We actually have something that is quite fantastic. We have, in regard 

to our control systems, a forum which not many people know about, 

which is external for everyone. A few driving spirits who answer 

questions which helps a lot. But I don’t know how many who knows 

about it.” – Respondent #1 

4.12 Suggested processes or tools for using and implementing feedback loops 

Since there is no clear structure in place for feedback or writing, using and sharing lessons 

learned for users, the process and suggested tools must be simple to handle. According to 

respondent #1 and #7 the process and tool should not be a big operation but information 

should be easily found with just one quick search.   

When it comes to maintenance of applications or the platform, which leads to having the 

platform down for a while, the users would like to gain knowledge about this prior to 

when it happens. There should be a forum with information about problems. 

Another simple method is to allow for fast help in the platform by clicking on a help or 

report issue button and create an incident. That way the edge system includes the 

underlying things of information of what happened and information of current operations 

logs for easier trouble shooting. This way, there will not be a chain of text or emails going 

back and forth between users. It should be possible to require and gain feedback 

immediately while working on or with the platform or any of its applications. This could 
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otherwise be achieved by including a clearly visual and noticeable chatbot wherever the 

users are  within the platform or application to allow for rapidly typing in small questions 

and gain fast answers.  

“Actually it would be very nice if the end user could create an incident. 

So let’s say there is a problem. The end user can just click on Report 

this issue. And then it actually puts the edge system along, with all the 

underlying things of information of what happened, what was the log 

of operations look like currently, at that moment. So like a screen shot. 

That would be really nice because we don’t need to keep writing.” – 

Respondent #9 

When someone is working on a specific task in an application, there is no desire to figure 

out how to send emails to people or to call someone (Trostén, 2021). The feedback should 

work from where the work is achieved (within the application) and users should be able to 

report challenges from where they are. It is also important to know if the provided 

feedback will be used in some way, and learn that immediately and have that kind of rapid 

integration with the company (ibid, 2021). 

However, many respondents say that it is important to have transparency when it comes 

to feedback and lessons learned between all users. That is why some of them require an 

open forum which should be public and transparent for all users, especially internal users. 

This platform can be used to discuss problems and get answers from the development or 

product managers. It should also be possible to search for already provided answers 

which could be applicable to each specific challenge. These users want a commonly 

accessible resource webpage to present solutions or to show how challenges were solved. 

The documentations available on that webpage needs to be clearly formulated and strait 

forward for being able to be used by others. It also needs to be up-to-date, which means 

that old documentations needs to be altered or in other ways changed to keep up with 

the development of the platform and the applications to stay relevant and helpful. This 

information should be very clearly defined that its readers can adjust their challenges at 

hand by only viewing the documentation, without having to contact a specific person or 

multiple people to be able to understand the documentation. 

“[…] but having it very visual. To start with mostly internal within ABB. 

There it should be possible to have full transparency.” – Respondent #1 

In regard to transparency, developers and users would like to have more influence in 

future developments of the platform and its applications. Respondent #8 feels that the 

development should be interested in listening to the users ideas, values and needs 

because they work closely with customers and are an important user group to develop the 

platform and application for. To easier achieve this, respondent #9 suggests to have a flow 
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for suggestions and specific errands and to report what should be improved or not so that 

everyone involved are able to take part of the information. 

“[…] and I think we should have more to say about what should be 

developed in the future.” – Respondent #8 

Other suggested methods for gaining and sharing feedback and lessons learned is to 

simply call people who are familiar with the same challenges. However, since it is 

challenging today for users to locate people to talk to for feedback or taking part in others 

learning, it is important to have some kind of chart or other visualisation of who takes care 

of what and who is responsible for what. On the other hand, respondent #2 emphasises 

that interactions should be made by posting public questions and answers for all users so 

see or interact with. This way different people can help out in various situations. This way 

everyone gains access to the competence that is building up within the case company. 

“So to make this feedback loop a bit, to make everyone access the 

competence that is building up rather than the teams internally […].” 

– Respondent #4 

In the case of contacting specific people for feedback or sharing of lessons learned, a 

specific contact person would be applicable. This person could act as the interface 

between divisions, the platform and the developers to allow for feedback within and 

across each stakeholder group. This person should also be knowledgeable regarding the 

platform and should be able to spread the information in the right direction to ensure the 

person who needs the information gets it. This contact person could also be a specific 

team assigned to look at the applications, trying to solve challenges users are facing in 

them. Respondent #11 thinks it is important to be able to check if someone is looking into 

the provided feedback and properly analyse and thinking about actions to take. To do 

this, there should be a list of gathered feedback which can be translated to a process to 

take action on or create a product out of it. Feedback should be filtered into groups to see 

what has value and what things should be added to the solution. 

“And to think about having a contact person for the divisions, to have 

customer service internally. Such measures would need to be 

addressed.” – Respondent #8 

Another suggested tool to use for sharing feedback and lessons learned is Microsoft 

Teams. The platform is used for staying in contact today and all respondents are familiar 

with the platform. Respondent #7 suggests a support channel available on that platform 

to present end-users to developers, to allow for questions between them and to keep 

historical responses for each question which can be seen by everyone. A tool like this 

could also be a good way to gain feedback and interact in a cross-functional manner with 

both internal and external users. This way, the development or internal users are able to 
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gain direct feedback from the customers and to see if the applications are used as they 

were supposed to. However, respondent #8 says that channels like these often dies, which 

means that this particular platform is not suitable for feedback and lessons learned since 

people stop using them after a short period of time. 

4.13 User thoughts about co-production 

All respondents think that a co-production strategy is a good way to continue the 

development of the platform and its applications. However, respondent # 9 clarifies that it 

is not always simple to start a co-production or to maintain it. One challenge for co-

production is time zones, it immediately gets challenging to collaborate in a co-productive 

setting when people are located in different parts of the world. Co-production can be 

challenging to achieve properly, but when factors such as different time zones, different 

priorities and finding time for meetings, it gets a lot more challenging. That is why 

respondent #9 thinks that co-production is possible to achieve between team members, 

but will be a lot more challenging between the development, customers and business 

units. To be able to succeed with co-production, there is a need within the case company 

to develop a new way for supporting co-production and to make it a long lasting process 

and strategy for the users involved. Another challenge, which is seen as a risk by 

respondent #10, is that external customers might not always understand the entire 

purpose of the application available to them. This could lead to customers using the 

applications in other ways then they were intended from the beginning.  

4.14 Support for co-production 

Close to all respondents feel that co-production is highly valuable for them to be able to 

understand what their customers actually want and need from the platform. They feel that 

if the feedback comes directly from the customers or internal users, the outcome of the 

applications would be a lot more valuable both for the customers but for the company as 

well. This way they are able to develop custom applications based on real use cases 

provided directly from the customers. These use cases allows the users to monitor what is 

actually happening in and out of the production environment of the platform and the 

applications. Respondent #4 also says that decisions made would be made based on 

customer feedback in a co-productive setting.  

“I think I would like to co-product with customers, just because we can 

deliver real use cases for the application. It is often like that, that we 

believe we understand, that we are sure how something should work. 

And then the real use case from production, from customers looks a 

little bit different.” – Respondent #6 

Real use cases and requirements from real life from start to finish of a project is highly 

valued between the users of the platform. This way it is also possible to validate solutions 

with the actual users to ensure the best solutions are offered to those who need them. 
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Customers always have different approaches of how things should work that the 

development are not always familiar with. That is why respondent #10 thinks it is important 

to really listen to customers and users to avoid misunderstandings or development of 

applications which do not solve required needs. To achieve this, it is important to know 

what the customers and users are thinking and expecting when projects or applications 

are to be delivered. Working closely with users and customers is also a competitive 

advantage. 

“ […] those who are small and agile grow fast. The ones who are big 

like ABB need to be agile to be able to keep up. So I think it is very 

important, to be able to be flexible.” – Respondent #12 

Respondent #8 empathises that co-production is all the case company does; they build 

products based on customer input and customers are able to say what they want those 

requirements are being translated into products. However, in these types of co-

productions, the case company usually split the risks (costs) with the customers. The more 

custom based the product is, the higher risk the customer needs to take. 
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5. Discussion 
The discussion chapter leads to arguments of the collected data and the theoretical 

background. Here perspectives of similarities and differences takes place from a critical 

and supportive point of view. Personal reflections and understandings are also presented 

in this chapter. 

5.1 Discussion on empirical findings 

During the interviews, all respondents and other interview subjects spoke very open-

mindedly about each subject. This allowed the researcher to clearly understand 

challenges, needs, decries and opportunities related to the research questions.  

It quickly became clear that the usage of platform applications did not match with the 

initial understanding their usage. Instead of realising that the majority of the users used a 

few specific applications, the realisation was that they used other applications more, and 

not always the applications the researcher, UX designers and cluster manager initially 

thought. This was an eye-opener and had a big impact on the study and its results.  

The most interesting result from the interviews was that all respondents described the lack 

of feedback in their work today and that they all desire clear strategies for dealing with 

feedback and sharing information with each other in a more systematic manner. This 

meant that the basis for suggesting a feedback loop within industrial organisations, 

working with digital platforms, is desired and needed to allow for easier and better ways of 

communication and knowledge management. 

One challenge during the interviews was that the majority of the respondents viewed the 

term “feedback” as something negative, as information of bugs or reports of when things 

do not work as they should. This was particularly interesting since the introduction of each 

interview included a brief description of what a feedback loop is. To avoid this in the 

future, it could be beneficial to repeat that information right before the first question 

related to feedback would be asked. This way each interview respondent would have 

heard the meaning of feedback loop at least two times and the risk of interpreting it in a 

negative way could be avoided.  

5.2 Discussion on the theoretical background 

This study included several research articles and other sources with a connection to the 

research area and the research questions to be able to locate and include as much 

relevant knowledge as possible to develop the best possible answers to the research 

questions, in combination with the empirical findings. Many of these articles emphasises 

the importance of structuring feedback loops, lessons learned and other types of gathered 

knowledge. According to Chirumalla et al. (2018), this can be achieved by answering a set 

of ten questions which allows the development and set-up of the feedback loop with 

identifying the purpose of it, where the information should come from, where it should go 
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and how the feedback should be applied. All of these questions can work as a backbone 

in identifying lessons learned, to clearly understand why they are important and how they 

can be of use in future activities. By following a set of questions in developing a feedback 

loop as a base for knowledge management, these questions can be of assistance in 

developing a well-structured and carefully planned loop. 

In terms of successful feedback loops and lessons learned, Williams et al. (2019) say that a 

co-productive way of working within a team, project, process or phase should include a 

cross-functional problem-solving strategy where stakeholders assist each other in different 

ways. This is one argument why a co-productive feedback loop is beneficial, especially 

since a loop constructed in this way will allow for interactions between various 

stakeholders according to Lichtenstein et al. (2006). This means that if an organisation 

implements a feedback loop in the organisation, project, a certain phase, a process or a 

work task, they will gain important insights for future tasks. But if they also include cross-

functional co-production within the feedback loop, they will also gain a deeper and mutual 

understanding between all involved stakeholders and will have the ability to work 

collectively to enhance every aspect of the product-service system. 

The research also discusses three different approaches for knowledge sharing. The first 

method is presented by Backström (2017). This method is a lessons learned process where 

the best practices are presented in a document with the objective of sharing experimental 

knowledge across boundaries in order to learn from both success and mistakes. The 

method also makes it possible to compare lessons with each other in a systematic manner. 

The second method is named After Action Review, presented by Schindler & Eppler (2003) 

and is used for capturing lessons learned by answering four questions: 

• What was supposed to happen? 

• What actually happened? 

• Why were there differences? 

• What can be learned from the experience? 

The third method is named RECALL and is used and developed by NASA and presented 

by Schindler & Eppler (2003). This method allows the users to directly submit lessons 

learned in an internet browser using a check list and are asked to add relevant context 

information regarding the lesson. It is also argued in this research that it is important to 

document and share lessons learned continuously since it has a positive impact on both 

the motivation of the team and on the quality of the gathered insights (ibid, 2003). When 

comparing these three methods, they all have one thing in common: the importance of 

sharing knowledge with each other and document it in a systematic manner. By doing so, 

the knowledge gained will be accessed by many, which will lead to reduced risks and 

create time efficient processes. 



66 
 

However, there are research which discusses different challenges for sharing lessons 

learned. According to Schindler & Eppler (2003), reasons for not sharing lessons learned 

can be lack of time, fear of negative consequences, lacking knowledge or understandings 

of the process complexity, lacking implementation of the procedures in projects, team 

members do not see a personal use of the sharing experiences and assume that sharing 

information in a personal manner is more efficient and it can be challenging to debrief the 

knowledge since people involved already moved on to new projects. With this said, it is 

important that organisations willing to implement feedback loops and lessons learned 

methods are aware of the challenges these procedures could come with, and actively and 

preventively design the procedures to reduce these risks. 

5.3 Theoretical and practical implications 

The theoretical and practical implications provide an approach in the knowledge 

management field. By comparing the theoretical findings with the empirical findings, it is 

clear that there are similarities and also differences. The empirical findings brought more 

profound insights into the case company and how industrial organisations actually can 

work with cross-functional and co-productive feedback loops.  

The practical benefits of this research are within the extended knowledge and insights 

within digital automation organisations, where there is a need for implementing a carefully 

structured way of handling feedback in a cross-functional and co-productive manner. The 

created processes and model could be used as a future process tool for industrial 

organisations to better handle and structure their work with knowledge management. 

Based on that, the framework of the processes and the model includes suggested activities 

and circumstances needed, when aiming for a cross-functional and co-productive 

feedback loop with structured knowledge management. 

It is however, important to highlight that the chosen theoretical articles not always include 

the target group for this research. They often have results and conclusions from other 

types of organisations, or similar organisations but not as specific as the one in this study. 

It is therefore profitable to be aware of changes in the articles compared to this paper. But 

at the same time, a lot of results and conclusions from the theory were aligned with what 

was found in the empirical findings.  

Another criticism of this research is that only internal users from the case company were 

involved in the study. This means that if another company would be interested in using the 

processes or model, there is a need for adjustments to them for them to be applicable in 

their respective organisations. This also rases the question: could the results have been 

any different if other organisations would have been included in the research? But based 

on the findings (both empirical and theoretical), the results could be applicable for other 

organisations, as well where there is a need for cross-functional co-production feedback 

loops.  
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With this said, the possibility of reaching other results is quite low, especially since a lot of 

different users were included in the research, and were all able to contribute with their 

thoughts and understandings of the situation and what changes they wanted to see.  

5.4 Users of Edgenius 

Based on the empirical findings, users could be identified. First of all, it was important to 

establish the respondents and user groups backgrounds and finding similarities and 

differences between them. Here they were quite similar, but a few groups had more 

experience in certain systems, or data connection than others, which was one important 

factor to include in the user background. Other important aspects to consider was which 

applications they all used, and also identifying and understanding why they used these 

applications and no other ones. Based on the gained information and insights from the 

interviews regarding the usage of applications, it was also possible to identify and 

understand each persons, and user groups values and needs in their work, as well as their 

challenges. However, majority of the respondents discussed the lack of feedback and the 

challenges of working with- and using a platform in an early development phase. Due to 

these discussions, it was important for the researcher to keep this in mind while identifying 

users of edge computing and the creation of user personas. But at the same time keep in 

mind that these challenges were temporary and will most likely evolve or completely 

change over time when the platform is developed further and includes a clear structure 

for feedback and lessons learned.   

5.5 Comparison between the theoretical- and the new model 

There is a need for continues co-production of Edgenius between its users and the 

development. These feedbacks have the nature of being more complex, or could continue 

the development of Edgenius to make it better than it has been for the users. According 

to Rs production (2018) other reasons for implementing a feedback loop is that it increases 

the efficiency and productivity by 20 %, time is used for value-adding work, decisions are 

being made based on facts rather than on opinions or gut feeling, participation and 

responsibility amongst employees and other stakeholders or users are created, it makes it 

possible to react faster and to resolve problems quicker and it reduces stress and makes it 

possible to experience the value of being in control.  

To be able to continue the development of Edgenius, it is important to include the users in 

the loop and to allow for a co-production between the development and them. It is in 

other words important to work co-productively in a cross-functional setting, where 

different stakeholders collaborate to identify possibilities and to implement them together. 

The suggested feedback loop is divided into five different steps: planning and prioritising, 

feedback or improvements, find, discuss and analyse, implementation and follow-up. 

Based on the interview respondents answers regarding how they would like a feedback 

loop to work and their thoughts on co-production between themselves, users and the 
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development, these steps were identified. While using this model for feedback and writing 

and sharing lessons learned, the users and development will gain desired feedback and 

work productively with it during the entire lifecycle of the edge computing platform. 

In the Structuring knowledge management section in the Theoretical background chapter, a 

model was discussed and illustrated with the basis of three different methods for feedback 

loops and lessons learned. When comparing these two models, it is clear that the 

suggested model allows for continues feedback over a long period of time and also allows 

cross-functional co-production. Where the previous model focused more on lessons 

learned and was designed as a linear process where feedback is submitted, analysed and 

implemented. By using the new model, the feedback will assist in the development of the 

platform together with users as well as allowing a clear structure for writing, sharing and 

using lessons learned both internally in and externally, which is valuable since it includes 

the customers of the platform applications. By using a model and associated tools, all 

users will be able to see every lesson learned and follow-up on the submitted feedback 

since everything will be managed and available on the platform and its applications. 

By structuring the model on the platform, a clear connection to the RECALL feedback loop 

is identified. RECALL allows users to write and submit lessons learned directly on an online 

webpage (Schindler & Eppler, 2003). This is similar to the suggested feedback loop, but 

with the difference of users writing lessons learned in a specific platform and its 

applications and not an online webpage.  

A connection between the new model and the theoretical background is that it is 

important for the development to decide on what kind of feedback they desire, and when 

they want or need to receive it (Chirumalla, et al., 2018). The new model allows for 

planning and prioritising of desired feedback as the first step in the feedback loop, which 

clearly enables the development to decide on what feedback they desire and need at the 

moment and then gaining that particular feedback. It is not however, a method for them 

to manipulate the feedback to include improvements they want to develop, but to gain 

feedback in specific areas to gain suggestions and thoughts regarding the areas. It will also 

be possible for users to submit feedback regarding other areas as well, but with the 

planning of the areas they will be prioritised and handled depending on that prioritisation.  

With this said, the new model is a tool for industrial organisations to use when they 

develop a new platform and during the entire product- and service life. The model 

includes empirical findings where it is described that co-production is needed and desired 

by many which means that users and the development are interested in a closer 

collaboration with all users of the platform to continue the development of it. By 

developing and designing this new model, more knowledge regarding knowledge 

management is offered to the readers of this paper and the users of the model, where 

one is the case company.  
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The new knowledge includes how to think regarding planning and prioritising feedback 

and which steps or actions are applicable for industrial organisations to take to ensure 

valuable feedback, which is focused on cross-functional co-production and long-term 

development of a digital platform.  

5.6 Validation of the findings 

To validate the results with users and other stakeholders, two presentations were held with 

the case company. The first presentation was quite short and had the objective of 

presenting the problem definition according to the case company and the main results. 

This presentation was held for the division the researcher was a part of, and a few other 

division who also play a part in the development of the digital platform (Edgenius).  

At the end of the presentation, the participants were able to ask questions and comment  

the work. One question was asked about if the platform, and involved people, really are 

ready for this kind of feedback loop. The question was asked more to the cluster manager 

than to the researcher, since the researcher does not have a total insight in the 

development of the platform. The cluster manager therefore replied that they are not 

completely ready for it yet, but that it is very interesting to be able to select and prioritise 

desired feedback in advance and not having to do that step later on, as it is done today, 

which is a very time consuming task. However, since there are challenges that needs to be 

solved and the fact that there is no available feedback loop or method for sharing lessons 

learned today, it is important to implement solutions for handling them in a faster and a 

more systematic manner as soon as possible, even if there is a feeling that the platform is 

not yet completely ready. Especially since the suggested feedback loop includes co-

production in the development phase. 

The second presentation was held with interview respondents and other key roles within 

the case company. This time the research was presented in a deeper way and all results 

were presented. At the end of the presentation, the participants were also able to ask 

questions and give suggestions. One question which was asked was regarding who would 

be responsible for ensuring the usage of the feedback loop. The provided answer by the 

researcher was that PCP should be responsible for it, since they would be the ones who 

created the plan and prioritisation, as well as, contacting users and implementing the 

provided suggestions for improvements.  

To ensure the session would gain feedback, the researcher, in close discussions with the 

cluster manager and the UX designer, agreed to use a workshop method named I wish, I 

like, I wonder. The objective is for the participants to write one thing they wish, another for 

what they liked with the presentation, or research and one thing they wonder. The 

provided examples were: I wish I would have had more insight in the development of the 

project, I like the visualisations of the steps included in the feedback loop and I wonder 

what kind of feedback we will gain from our users. 
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The provided feedback from this workshop session were valuable to both the researcher, 

as well as the case company, since the feedback focused on the presented results as well 

as how the case company could continue the work and gain even more knowledge in the 

research field. 

5.6.1 Academic validation of the findings 

The researcher discussed the study with an expert in the research field to gain more 

knowledge regarding how to design a successful feedback loop for industrial organisations 

working with digital automation and digital processes. The discussions were based both on 

the experts own research as well as the findings of this study. This discussion assisted the 

final results by enhancing the importance for knowledge and a plan for exactly how to 

gain feedback and what should happen to it once it has been provided to the 

development. 
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6. Conclusion 
The last section of this research is answering the research question, proposals for partner 

and further research.  

This study has investigated how feedback loops can be designed and used in industrial 

organisations with digital platforms. A feedback loop such as this, needs to be a process 

imbedded in the digital systems used by the users and the development to enable a smart 

implementation, where all users easily can use it in a simple and effective way. This also 

allows the users and the development to stay in close contact during the entire platform 

lifecycle. It also enables all improvements, suggestions, discussions and lessons learned to 

be stored, used and viewed by every stakeholder of the platform. This means that the 

platform could turn into something more, and gain even more value for all kinds of users 

than it has today with the available applications, which focuses on data predictions etc.  

Therefore, the purpose of this study was to explore how industrial organisations could 

work with a co-productive and cross-functional feedback loop, based on the users of a 

digital platform. This scope was the backbone of the study and guided the researcher 

throughout the research and encouraged learnings and knowledge regarding feedback 

loops, the digital platform and its various users.  

6.1 Proposals for partner 

The proposals are divided into users personas, feedback process, feedback loop and 

process plan for usage of the feedback loop. These proposals are designed based on the 

interviews and the theoretical findings in this study, to enable long-term co-production to 

continue the development of a digital platform such as edge computing in industrial 

organisations.  

6.1.1 User personas 

Based on the conducted interviews, meetings and observations, four user personas were 

developed: 

• Developer of customer solutions  

• Application developer  

• R&D engineer  

• System engineer  

6.1.1.1 Developer of customer solutions 

This user has a medium knowledge and experience of the system 800xA, just over 

medium knowledge of OPC UA and a high level of understanding and experience of 

MoM/MES. This persona group is seen as a user of Edgenius since they use the software 

to create custom applications for their users. This group is also viewed as working within 

the division. 
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Their understanding of the used applications is very high and they also have a very high 

overall understanding of Edgenius itself. 

6.1.1.1.1 Usage of applications 

This group uses mainly five applications in Edgenius: 

• Dashboard 

• Management portal 

• Asset hub maintenance workplace 

• Streaming calculation engine 

• OPC UA connect 

They use these applications to be able to build new applications based on customer 

needs. Another reason for using these applications and the platform is to add or develop 

new applications based on customer requirements, to allow for the project to continue 

and be flexible in the solutions provided to the customers. 

6.1.1.1.2 Values and needs 

It is important for this group to be able to be flexible in their work, especially in regard to 

their customers. It is also important for them to gain insights in the digital system and to 

understand how it works and what can be achieved in it.  

It is important for this group to be able to work with helpful tools to predict data and allow 

for continuity in their work. It is also important for them to be able to develop new 

applications based on customer needs and values within each project. 

6.1.1.1.3 Current challenges regarding Edgenius 

Since the platform is so new, this group has identified four main challenges in using the 

platform in their work: 

• The platform and its development is in an early phase and therefore not complete. 

This can lead to unexpected challenges or errors in the work- or development 

environment whilst applications or systems are updated or under maintenance.  

• It is challenging to get correct values from certain applications since their 

development is not yet finished or developed correctly. 

• They find it hard to connect other systems to Edgenius. 

• There is no feedback of errors to use when problems occur. This means that they 

have trouble finding answers to challenges, problems or questions whilst 

developing applications for their customers due to the lack of documentation and 

internal support. 

6.1.1.2 Application developer 

This user has a lower knowledge and experience of the system 800xA, just over medium 

knowledge of OPC UA and a high level of understanding and experience of MoM/MES. 

This persona group is seen as a developer of Edgenius since they develop the software in 
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Edgenius, which custom application developers then use to create custom logics in them. 

This group is also viewed as working within the Product and Portfolio management. 

Their understanding of the used applications is very high and they also have a very high 

overall understanding of Edgenius itself. 

6.1.1.2.1 Usage of applications 

This group uses mainly three applications in Edgenius: 

• Dashboard 

• Asset hub maintenance workplace 

• Streaming calculation engine 

They use these applications to be able develop new applications and create new 

calculations for them.  

6.1.1.2.2 Values and needs 

It is important for this group to gain an understanding of the technology they are working 

with. This also means that they need to be able to do troubleshooting in case of errors 

and to understand how it works to be able to solve the challenges at hand. They also 

value the ability to connect to development history. To be able to do this, they can easier 

locate errors made, which leads to quicker and better solutions for problems. 

They also want to be able to develop intuitive functions to locate errors which will assist 

them in troubleshooting. Another thing this group values in regard to trouble shooting is 

to gain push notifications, when functions disconnect to be able to quickly know what is 

happening in the development environment and to learn when they can expect the 

application or system will be usable again.  

They also find it important to be able to write back to other systems, 800xA e.g. This is 

also a request from their customers, since they feel the need to be able to write back.  

6.1.1.2.3 Current challenges regarding Edgenius 

Since the platform is so new, this group has identified five main challenges in using the 

platform in their work: 

• They find I challenging to do trouble shooting since there is no connection to history or 

that there is no clear point-of-contact or documentation of error solutions. 

• The documentation is lacking. However, the documentation is slowly developing which 

this group values. But it still is challenging to locate documents since they usually stay 

within a certain team or person and are therefore not shared with everyone in the 

development. 

• Edgenius is in a development phase, which means that there are unfinished solutions 

and or enough documentation for this group to use when needed. 
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• This coup is not familiar with all applications on the platform. They work very closely 

with their applications, but not at all with the other applications. But they do understand 

the structure and usage of Edgenius as a platform. 

• Updates are not applicable to all applications at any time. There are times when there is 

a new update available, but when this group downloads the newest version, they 

quickly find that the used applications are not applicable with the latest update. 

Thereby, they desire information regarding which applications are suitable for each 

update to know when to download updates and when not to. 

6.1.1.3 R&D engineer 

This user has a high knowledge and experience of the system 800xA, just over medium 

knowledge of OPC UA and a lower level of understanding and experience of MoM/MES. 

This persona group is seen as a user of Edgenius since they use the software to study 

proof of concepts and locating errors and possible improvements. This group is also 

viewed as working within the division. 

Their understanding of the used applications is just over medium and they have a rather 

low overall knowledge and understanding of Edgenius. 

6.1.1.3.1 Usage of applications 

This group uses mainly one application in Edgenius; the Management portal 

They use this application to be able to report issues and improvements to the 

development and to study proof of concept by looking at the application, its use case and 

the issues and improvements related to it. 

6.1.1.3.2 Values and needs 

Since this group works a lot with proof of concept and trying to identify errors or room for 

improvement, they find it valuable not having to worry about the installation process in 

the future. This is because they prefer and work towards a plug-and-play installation 

process, which enables customers to install Edgenius on their own, without the expertise of 

developers. 

6.1.1.3.3 Current challenges regarding Edgenius 

Since the platform is so new, this group has identified three main challenges in using the 

platform in their work: 

• The usability in the application is not finished, which makes it challenging to study proof 

of concept by using use cases. 

• The applications are not user friendly yet. There is a lot of needed development to be 

able to make the applications more user friendly according to this group. 

• There is no knowledge or information of other applications or how they will be 

developed in the future which this group has access to. This leads to the low overall 

knowledge and understanding of Edgenius. 
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6.1.1.4 System engineer 

This user has a high knowledge and experience of the system 800xA, medium knowledge 

of OPC UA and a high level of understanding and experience of MoM/MES. This persona 

group is seen as being in between users and developers of Edgenius, since they use the 

hardware and software to learn how it works to be able to do maintenance. This group is 

also viewed as working within the division. 

Their overall understanding of Edgenius is in a high level. 

6.1.1.4.1 Usage of applications 

This group do not use any application in their work. Instead they build edge gadgets and 

small hardware devices to be able to train themselves in their profession with Edgenius. 

6.1.1.4.2 Values and needs 

It is important for this group to understand how the technology works to be able to do 

maintenance in the future. They also feel the need of gaining push notifications when 

functions disconnect to be able to troubleshoot and correct the error quicker. 

6.1.1.4.3 Current challenges regarding Edgenius 

Since the platform is so new, this group has identified two main challenges in using 

Edgenius in their work: 

• There is no test environment available for training for this group. This makes it more 

challenging to learn how to do maintenance of it. 

• There are no tutorials available to learn how to use the hard- and software. This means 

that the group needs to learn everything themselves. 

6.1.2 Feedback process and feedback loop 

Apart from the suggested model for feedback loop, a simple process for handling 

feedback was also designed to enable simple tasks such as change of color or moving 

symbols etc. This process was developed due to the fact that there is a need for small 

feedback errands between the user and the development. These errands have the nature 

of being of a very small but important nature to the overall usability or perception of the 

applications for an individual user, in a specific project. These errands can e.g. be that 

something needs a different color. 

For this process, there is no need for continues follow-up discussions or co-production. 

That is why the feedback process is designed in a linear way with three steps; 

• Identified challenge/feedback in 

• Find answers/solutions 

• Implementation 
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Figure 14 Feedback process for simple tasks. Illustration by Frida Antonsson. 

6.1.2.1 Identified challenge/feedback in 

The user identifies a small challenge that can easily be fixed or adjusted by the 

development. They inform the development of the challenge via the Edgenius platform 

and a developer receives it as a work task in the specific project. 

6.1.2.2 Find answers/solutions 

After the developer receives the challenge from the user, the work of finding a solution for 

it is initiated. Since the challenges in this process are small and simple to adjust, tis should 

not take a lot of time or effort.  

6.1.2.3 Implementation 

Once the developer has identified a possible solution, the next step is to implement it in 

Edgenius for the specific user. These solutions should not be applicable for more than the 

specific user, if it is, the feedback should be included in the plan meeting during the 

feedback loop so see if the solution is something that could and should be implemented 

for all users. 

6.1.3 Process plan for usage of the feedback loop 

The feedback loop contains of a lot of small steps both the development and the user 

needs to take to be able to use the loop. These processes were developed and illustrated 

to clearly show the simple processes and steps which are needed to take to successfully 

use the feedback loop in digital automation industries. First of all, the overall process of 

the feedback loop includes nine steps. 

Identified 

challenge/feedb

ack in

Find answers 

solutions
Implementation
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Figure 15 Process plan for usage of the feedback loop. Illustration by Frida Antonsson. 

The second process plan includes appropriate steps to take for users whilst submitting 

feedback in the platform. This process consists of nine steps. 

 

Figure 16 Process plan for users submitting feedback in the platform. Illustration by Frida Antonsson. 

Then a process plan for users who view lessons learned on the platform was developed 

and consists of five steps. 
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Figure 17 Process plan for user viewing lessons learned on the platform. Illustration by Frida Antonsson. 

Lastly, a process plan was developed to illustrate how users write and share lessons 

learned on the platform. This process consists of eleven quick and simple steps to follow. 

 

Figure 18 Process plan for users sharing lessons learned on the platform. Illustration by Frida Antonsson. 

6.2 Answering the research question 

Here the initial research questions will be answered. The main question was: How can 

feedback loops enable long-term co-production between industrial organisations and their 

users of a digital platform? Even though the definition of feedback was presented to the 

interview respondents as challenges or suggestions for improvements, the majority of 

them still discussed feedback in terms of negative challenges or errors in the usage of the 

platform. However, this perception of the term did not affect the desire and willingness to 

work co-productively with the development to provide them with feedback for 

improvement.  

The sub-question How does the users of edge computing use the platform and for what 

purpose? guided the research and allowed for user studies to gain a deeper understanding 
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of pain points, needs, desires of the different users as well as which applications they used 

and why. These insights also enabled the development and design of a co-productive 

feedback loop based on actual users of the platform, which was crucial for a feedback 

loop to be implemented in the case company. Without the insights of the users, the 

design and steps of the feedback loop would possibly turned out to be very different and 

would not be able to be implemented on digital platforms. 

It became clear that there were four main users of the platform within the case company 

and that they all use different applications, and functions depending on their roles and 

requirements. This means that usage of applications and purposes for using them are 

different. However, they all state that they use applications, or functions based on the 

requirements they have gained. This means that users are important to understand and 

include in the development of the progress of the platform, especially when designing the 

features to ensure the usage will be as expected. It is also important to understand the 

users in terms of the feedback loop, since it is intended to be used by them as well as the 

development. 

Based on the interviews and the theoretical findings, it was clear that suggested feedback 

loop would be able to be implemented in a digital platform which is used by both 

internal- and external users, as well as the development. It also needed to be simple to use 

and understandable, since the majority of the respondents expressed the need for things 

to go quickly due to lack of time, prioritising of work tasks etc. There was also a strong 

willingness for collaboration across borders. This means that all respondents were positive 

when discussing opportunities, of being able to continue the development of the platform 

together with others (both users and development). Therefore, a feedback loop was 

designed with the shape of infinity, which illustrated the need and goal for continues co-

production and co-development of the platform. It also included simple yet detailed 

actions for the users to be able to use the feedback loop as intended to ensure the best 

possible results for all stakeholders.  

6.2.1 Feedback loop for enabling long-term co-production 

A feedback loop was developed and designed to clearly show the need for long-term 

cross-functional co-production between the development and all users. To clearly illustrate 

this, the feedback loop is shaped as an infinity process. This design allows the process to 

stay relevant during a long period of time and include new feedback and lessons as well 

as looking back and evaluating previous feedback and lessons over time. A few models 

are circular, but they focus more on one feedback or lesson at the time, whilst this model 

focuses on all desired feedback all at the same time. 
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Figure 19 Suggested feedback loop. Illustration by Frida Antonsson. 

During the planning meetings or quarter meetings, the development should sit together 

to identify which areas of development they want and need feedback from the users. This 

allows for a gathered view of what feedback is decried and what priority each 

development area is most important.  

During the feedback or improvements phase, the users submit feedback in the Edgenius 

platform for developers at the development to review. After reviewing the provided 

feedback, the developer and the feedback provider (user) collaborate in identifying the 

challenge or area for improvement. 

After the development and the user has discussed the area of improvement, they 

collaborate again to locate exactly what is challenging and causing this feedback or 

suggestion for improvement. They also discuss possible solutions for the feedback or 

suggestion for improvement. Then, they analyse different solutions together to locate the 

one most suitable and most valuable for the specific feedback or suggestion for 

improvement.  

After different solutions have been identified, the user and developer return back to 

reviewing the feedback or improvement suggestion once again, discusses it and analyses 

different solutions. By doing this step more than once, the possibility of finding the best 

possible solution or improvement will be identified. When the best possible solution has 

been identified, the developer implements it in the project, with the approval of the user.  

Once the solution has been implemented, the developer and the user have continues 

follow-up discussion. These discussions allow the developer to understand if the solution 

has provided the user with beneficial and valuable functions or results. It also makes it 
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possible to locate other possible rooms for improvements based on the usage of Edgenius 

and its applications.  

After the first follow-up discussion, the process starts again with prioritising and planning. 

Except, this time, the developer informs PCP of the feedback, solution and possible other 

rooms for improvement. This information is then voted on if the solution should be 

implemented for every user of Edgenius or if it only should be a solution for the individual 

user or project. 

6.2.2 Usage of edge computing platforms 

Based on the interviews with users of Edgenius in this study, it was clear that the majority 

of the users use the platform for developing different applications for other users. 

Application developers develop applications for other divisions within the case company 

and Customer application developers develops custom applications to customers with the 

basis from applications develop by Application developer.  

In regard to the R&D engineer user group, applications are used to study and evaluate 

use cases which are thoughts and, often imagined ways customers would use the different 

applications. This means that this user group only uses a specific application to study how 

it actually is used by customers. They are also trying to identify room for improvement and 

determine how particular applications could and should be developed to meet the needs 

of the customers. They then report the findings back to the development. 

The final user group is system engineer, which is the only user who does not use any 

specific applications. This user uses instead the entire hardware and software for 

maintenance. They need to learn as much as possible regarding the platform to be able to 

do trouble shooting and correcting errors for both internal and external users.  

6.3 Research limitations 

The study included two main research limitations: valuable and context-based insights 

from interview respondents and no discussions or studies regarding customers. These 

limitations were identified quite rapidly in the initiation of the study since the researcher 

was able to discuss these aspects together with both the cluster manager, the UX 

designers and the academic mentor. This approach assisted the researcher in decisions 

which could enhance the study even though personal and technical insights from 

respondents and the lack of customer insights were lacking in this study.  

Since there was no contact between the researcher and the customers of Edgenius, or any 

other edge computing supplier, the feedback loop and the other results are highly based 

on users of the platform. This means that the results are validated with the majority of the 

users at this time (in regard to the different user personas).  
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By adding information regarding customers, at least one more user persona would have 

been identified, but the feedback loop would probably not be very different compared to 

how it turned out since the majority of the users are included in its development and 

design. 

6.4 Further research 

This research has come across interesting insights and findings. It can also highlight both 

similarities and differences between the findings in this research, and findings in previous 

studies. To further evaluate and validate the suggested feedback loop, there is a need for 

including customers of edge computing to learn their values, needs, challenges and usage 

of the platform. Therefore, it is important to conduct interviews, workshops, focus groups 

or other relevant data collection methods.  

In regard to knowledge management, there is a need for understanding and evaluating 

how a feedback loop such as this actually works in industrial organisations, since this is 

merely a suggestion which the case company will continue to develop and then 

implement in their processes. 

With this said, there are two proposals for further research. First of all, finding appropriate 

information from customers to evaluate if the suggested feedback loop is applicable for 

external users as well as internal users. By including customers, the model might need to 

get altered slightly, or possibly change completely to fit the needs of every user involved 

in the product and service. Secondly, further research regarding how feedback loops are 

implemented, and used over time is important to be able to validate arguments and 

assumptions of a long-term co-productive feedback loop. With this, the research and 

findings are tested and evaluated, which also could lead to important changes in the 

feedback loop to truly be applicable in industrial organisations working with digital 

platforms such as edge computing. 

 

  



84 
 

Reference list 
ABB AB; DECR Corporate Research;, 2021. EDA Deliverable #1a: ABB Use Cases and 

Requirements Collection for Embedded Data Analytics, s.l.: ABB AB. 

ABB AB;, 2021. IA PCP R&D Development Process. Västerås: ABB My Learning. 

ABB Group, 2020. ABB Abilityᵀᴹ Edgenius. [Online]  

Available at: www.eu.marketplace.ability.abb/en-US/apps/63996/abb-ability-edgenius 

[Accessed 02 03 2021]. 

ABB Group, 2020. Mobile Operations - Introduction. s.l.:s.n. 

ABB Group, 2021. New ABB Group. [Online]  

Available at: www.new.abb.com 

[Accessed 3 May 2021]. 

Abrahamsson, S. & Isaksson, R., 2010. Adding Requirements on Customers to Current 

Quality Models to Improve Quality - Develop of a Customer - Vendor Interaction. s.l., 13th 

QMOD conference on Quality and Service Sciences ICQSS 2010. 

Ahmad, I. et al., 2020. Machine Learning Meets Communication Networks: Current Trends 

and Future Challenges. IEEE Access, 28 December, Issue 2, p. 43. 

Alvennson, M. & Sköldberg, K., 2018. Reflexive methodology: new vistas for qualitative 

research. Los Angeles: SAGE. 

Ashouri, M., Davidsson, P. & Spalazzese, R., 2018. Cloud, Edge, or Both? Towards Decision 

Support for Designing IoT Applications. Malmö, Sweden, s.n. 

Ashouri, M., Davidsson, P. & Spalazzese, R., 2020. Internet of Things. Elsevier B.V., p. 20. 

Axelsson, L.-E., 2006. Identify User Profiles in Information Systems With Uknown Users - A 

Database Modelling Approach. International Journal of Public Information Systems, 

Volume 2006:2, p. 14. 

Backlund, J., 2021. ABB AB, Cluster Manger/Product Owner PA PCP Digital Platforms 

[Interview] (01 02 2021). 

Backström, T., 2017. Solving the quality dilemma - Emergent quality management, New 

York: Springer International Publishing. 

Berglund, M., Harlin, U. & Gullander, P., 2012. Challenges in a product introduction in a 

cross-cultural work system – a case study. Swedish Production Symposium. 

Bryman, A., 2012. Social Research Methods, New York: Oxford University Press Inc.. 



85 
 

Chirumalla, K., 2011. A Lightweight Knowledge Sharing Approach for Product-Service 

Systems Development, Luleå: Luleå University of Technology, Division of Innovation and 

Design. 

Chirumalla, K., Bertoni, M. & Johansson, C., 2013. Experience Feedback Using Social Media: 

From the Product Lifecycle Phases to the Design Practices, Luleå: Luleå University of 

Technology. 

Chirumalla, K. et al., 2018. Exploring feedback loops in the industrial industrialization 

process: A case study. Stockholm, Sweden, Elsevier B.W.. 

Chirumalla, K., Johansson, C., Bertoni, M. & Isaksson, O., 2012. Capturing and Sharing 

Lessons Learned Across Boundaries: a Video-Based Approach, s.l.: ECIS 2012 Proceedings, 

Paper 236. 

Ekeloin, A. & Eriksén, S., 2011. Does UserPparticipation Matter in the Design and 

Development of E-participation Tools? Experiences From a Proof-of-concept Project. 

Blekinge, Electronic Research Archive of Blekinge Institute of Technology. 

Ericson Öberg, A., Sannö, A. & Jackson, M., 2018. How to Succeed with Co-production: 

Experiences from Industrila Researchers, Stockholm: Volvo CE, Mälardalen University, KK-

stiftelsen, InnoFacture. 

Ericsson Öberg, A., Sannö, A. & Jackson, M., 2018. How to Succeed with Co-production - 

Experiences from Industrial Researchers. Stockholm: Volvo CE, Mälardalen University, KK-

Stiftelsen, InnoFacture. 

Eriksson, E. et al., 2020. Collaborative Public Management: Coordinated. Public 

Management Review.  

Ettlie, J. E., 1995. Product-Process Development Integration in Manufacturing. 

Management Science, 4(7), pp. 1224-1237. 

Falkeström, G. & Hansson, V., 2021. Project scope [Interview] (01 02 2021). 

Fjällström, S., Säftsen, K., Harlin, U. & Stahre, J., 2009. Information enabeling production 

ramp-up. Journal of Manufacturing Technology Management, 20(2), February.pp. 178-196. 

Florin, U. & Lindhult, E., 2015. Norma sna Ethics: Rrerequisities for Exellence in Co-

production. Kalmar, Sweden, HSS-2015, SIRA/SPARC track on Participatory Research. 

Florin, U. & Lindhult, E., 2015. Norms and Ethics: Prerequisties for Exellence in Co-

production. Kalmar, Högskola och Samhälle i Samverkan HSS, pp. 1-12. 

Ggudjónsdóttir, R., 2010. Personas and Scenarios in Use. Stockholm: KTH Royal Institute of 

Technology. 



86 
 

Goncalves, D., Bergquist, M., Bunk, R. & Alänge, S., 2020. Cultural Aspects of 

Organizational Agility Affecting Digital Innovation. Journal of Entrepreneurship, 

Management and Innovation, 16(4), pp. 13-46. 

Grönroos, C. & Helle, P., 2010. Adopting a Service Logic in Manufacturing: Conceptual 

Foundation and Metrics for Mutual Value Creation. J Serv Mang, pp. 564-590. 

Gustafsson, A., Kristensson, P. & Witell, L., 2012. Customer Co-creation in Service 

Innovation: A Matter of Communication?. Journal of Service Management, 23(3), pp. 311-

327. 

Hallin, A. & Karrbom Gustavsson, T., 2013. Projektledning. Malmö: Liber. 

Harrison, A., 2006. Design for Service - Harmonizing Product Design with a Service 

Strategy. In: SAME Turbo Expo 2006: Power for Land, Sea and Air (GT2006). Barcelona, 

Spane: s.n., pp. 135-143. 

Heinonen, K. & Strandvik, T., 2020. Customer-Dominant Service Logic. The Routledge 

Handbook of Service Research Insights and Ideas, pp. 69-89. 

Isaksen, S. G. & Tidd, J., 2006. Meeting the innovation challenge: leadership for 

transformation and growth.. Chichester: Wiley. 

Kothari, C. R. & Garg, G., 2014. Research Methodology. Method and Techniques. In: 

s.l.:New Dehli: New international, 2014. 

Kumar, V. & LaConte, V., 2012. 101 Design Methods: A Structured Approach for Driving 

Innovation in Your Organization. Hoboken, New Jersey: John Wiley & Sons, Inc.. 

Lichtenstein, B. B. et al., 2006. Complexity Leadership Theory: An Interactive Perspective on 

Leading in Complex Adaptive Systems. Management Department Faculty Publications, 

8(4), pp. 2-12. 

Lindhult, E., 2019. The Logic of Coproductive Research Approaches, Lissabon: EURAM. 

Lindhult, E., Chirumalla, K., Oghazi, P. & Parida, V., 2018. Value Logics for Service 

Innovation: Practice-driven. Service Business: An International Journal, 19 January, p. 26. 

Mannanuddin, K. et al., 2020. Fundamental Perception of EDGE Computing. s.l., IOP 

Conference Series: Materials Science and Engineering. 

Marriam, S. B. & Tisdell, E. J., 2016. Qualitative Research: A Guide to Design and 

Implementation. 4th Edition ed. San Fransisco: Jossey-Bass. 

Matthyssens, P., Vandenbempt, K. & Berghamn, L., 2003. Value Innovation in Business 

Markets: Re-conceiving Industry Models. Lugano, Switzerland, competitive paper presented 

at the 19th IMP Conference. 



87 
 

Normann, R., 2001. När Kartan Förändrar Affärslandskapet. Malmö: Liber ekonomi, Malmö. 

Paton, B. & Dorst, K., 2011. Briefing and reframing: A situated practice. Design Studies, 

Volume 32, pp. 573-587. 

Platenius-Mohr, M., 2021. Edgenius Research Scope: ABB research vs. Academic Research 

[Interview] (18 Februaly 2021). 

Rsproduction;, 2018. Six good reasons to invest in digital data driven production. [Online]  

Available at: https://docs.rsproduction.se/helpcenter/knowledge-library/six-good-reasons-

to-invest-in-digital-data-driven-production 

[Accessed 20 May 2021]. 

Sander-Tavallaey, S., 2021. Edgneius Use Case Master's Thesis [Interview] (24 February 

2021). 

Schindler, M. & Eppler, M., 2003. Harvesting project knowledge: a review of project 

learning methods and success factors. International Journal of Project Management, 

Volume 21, pp. 219-228. 

Svanström, L., Pagounis, M. & Almgren, R., 2013. Life Cycle Management Through Business 

Driven Sustainability Management Systems - Opportunities and Limitations. Gothenburg, 

The 6th International Conference on Life Cycle Management in Gothenberg. 

Tan, H. C. et al., 2006. Live Capture and Reuse of Project Knowledge in Construction 

Organizations. Knowledge Management Research & Practice, pp. 149-161. 

Tonnquist, B., 2016. Project Management: a Guide to the Theory and Practice of Project 

Methodology and Agile Methods. 3 ed. Stockholm: Sanoma utbildning. 

Trostén, A., 2021. Edgenius Thesis Interview [Interview] (22 03 2021). 

Trosten, A., 2021. Interview regarding users of Edgenius for a master's thesis work at IA, 

IAPCP, PCPRD [Interview] (22 03 2021). 

Van de Ven, A. H., 2007. Engaged Scholarship: A Guide for Organizational and Social 

Research. In: s.l.:Oxford: Oxford University Press, p. 330. 

Wikström, S. & L'Espoir Decosta, P., 2017. How is Value Created? - Extending the Value 

Concept in the Swedish Context. Journal of Retailing and Consumer Services, p. 12. 

Williams, M., Biggerman, S. & Tóth, Z., 2019. Value Creation in Art Galleries: A Service 

Logic Analysis. Australian Marketing Journal, p. 11. 

 

 

 



88 
 

 

  



89 
 

Appendix 

Appendix 1: Interview guide: developers 

Introduction 

Inform the respondents that the interview will be recorded. 

Inform the respondents their answers will be used in a public report, but they will be 

annoys.   

Illustrate the agenda/phases of the interview (Phase 1: Education and work background, 

Phase 2: Usage of the applications in Edgenius, Phase 3, research focus: Improvements 

and expectations, Phase 4: Feedback loops lessons learned and co-production). 

 

Phase 1: Education and work background questions: 

What is your highest level education and what did you study? 

Please briefly describe what your current role consist of? 

How familiar are you with the system 800xA from a scale of 1-10 where 1 is no experience 

and 10 very experienced (use it daily)? 

How familiar are you with the system OPC UA from a scale of 1-10 where 1 is no 

experience and 10 very experienced (use it daily)? 

How familiar are you with the system MoM/MES from a scale of 1-10 where 1 is no 

experience and 10 very experienced (use it daily)? 

 

Phase 2: Usage of the applications in Edgenius: 

What is your overall understanding of the applications in Edgenius and its use? 

Which functions or applications do you think are missing? 

 

Phase 3: Improvements and expectations: 

How and why could applications be improved to fit the users’ needs according to you? 

Why or why not would you like to add an application or function? 

 

Phase 4: Feedback loops, lessons learned and co-production: 

How are you currently working with feedback loops with the users? 

How would you like feedback loops to work with the users? What tool or tools would you 

like to use and why? 

What challenges are you experiencing in sharing lessons learned with others? 

What lessons do you think are important to share between yourself and users? 

Why or why not would you be interested in a co-production between yourself and the 

users to continue the development of applications to fit the users’ needs? 

 

Closure: 

Is there something we haven’t discuss you would like to bring up? 

Thank you for your participation, it’s been very interesting and educational to take part of 

your knowledge and experience regarding this. 
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Appendix 2: Interview guide: users 

Introduction: 

Inform the respondents the interview will be recorded. 

Inform the respondents their answers will be used in a public report, but they will be 

annoys.   

Illustrate the agenda/phases of the interview (Phase 1: Education and work background, 

Phase 2: Usage of the applications in Edgenius, Phase 3, research focus: Improvements 

and satisfaction, Phase 4: Feedback loops and co-production). 

 

Phase 1: Education and work background: 

What is your highest level of education and what did you study? 

Please briefly describe what your current role consist of? 

How familiar are you with the system 800xA on a scale of 1-10 where 1 is no experience 

and 10 is very experienced (use it daily)? 

How familiar are you with the tool OPC UA on a scale of 1-10 where 1 is no experience and 

10 is very experienced (use it daily)? 

How familiar are you with the system MoM/MES on a scale of 1-10 where 1 is no 

experience and 10 is very experienced (use it daily)? 

 

Phase 2: Usage of the applications in Edgenius: 

What is your overall understanding of the applications and its use? 

Which applications do you use daily? Why? When? 

Which applications do you use occasionally? Why? When? 

Which application do you never use? Why? 

 

Phase 3: Improvements and satisfaction: 

How and why could applications be improved to fit your needs of use? 

Why or why not would you like to add an application or function? 

In what way does the applications provide value to your work and to the organisation you 

work at? 

To what extent are you satisfied with the usability of the applications? 

 

Phase 4: Feedback loops and co-production: 

How are you working with feedback loops today? 

How would you like feedback loops to work? 

Why or why not would you be interested in a co-production between yourself as a user 

and the supplier to continue the development of applications to fit your needs? 

 

Closure: 

Is there something we haven’t discuss you would like to bring up? 

Thank you for your participation, it’s been very interesting and educational to take part of 

your knowledge and experience regarding this. 
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Appendix 3: Interview guide: Digital architect 

Introduction: 

Briefly describe the research focus. 

Inform the interviewee that the interview will be recorded. 

Illustrate the agenda of the interview (the researcher will ask questions regarding the 

thoughts behind Edgenius and its applications, how the users were included in the pre 

studies and what the view on continues development is). 

 

Interview questions: 

What is your current work title? 

Which division are you working at? 

What does your role contain? 

What is your role within Edgenius? 

How did you get that role? 

How did you know that Edge computing was something your customers thought created 

more value for them? 

How did you come to the decision of which applications you would include or create in 

Edgenius? 

How was the thought process and the discussions around the users’ needs during the pre-

study? 

How were the users involved during the early development of the applications? 

What values do you think your customers or users gain by using Edgenius and its 

applications? 

Why should your customers choose you for this product and service and not a 

competitor? 

How is the development planned for Edgenius and its applications to meet the users’ 

needs and decries? 

What customers were you thinking would use Edgenius from the beginning? Has that 

picture changed over time? 

What plans are there for continuing the development of the platform? 

What is your perception of applying feedback loops between ABB and the users, both 

internal and external users? 

Which methods or tools would you say are relevant to use to work with feedback loops in 

this context? 

Why or why not do you think it would be interesting with co-production between ABB and 

the users for continues development of Edgenius and its applications to meet the users’ 

needs? 

 

Closure: 

Is there something we haven’t discuss you would like to bring up? 

Thank you for your participation, it’s been very interesting and educational to take part of 

your knowledge and experience regarding this. 
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Appendix 4: Overview of key interactions brought forward between the researcher and ABB 

Date Person(s) involved Discussion topic Outcome/decision 

01/02-21 Researcher, Cluster 

Manager, UX 

designers 

Creation of project plan 

Initial project meeting 

Gain material 

Created a new time-plan for the research. 

Received needed material to collaborate with the case company. 

First meeting between the researcher and the mentors. 

03/02-21 Researcher, 

UX designers, 

Academic supervisor 

Previously gathered 

data. 

Research topic and 

question. 

Previous interviews and documentation from the case company. 

Discussions of valuable and suitable research questions. 

04/02-21 Researcher,  

UX designers, 

Cluster manager 

Introduction draft. 

Plan sprints for follow-

up sessions. 

Selection of research 

question. 

Informed the UX designers and the Cluster manager of the decried research field (feedback 

loops), the response was good and the research field was approved. 

12/02-21 Researcher, 

UX designers, 

Interview 

respondents 

Gain internal contacts 

from the case company. 

Received three contacts from the UX designers to ask approval for interview participation or if 

they had other suggestions of possible interview respondents. 

I got in contact with one person who supported me in finding the majority of the interview 

respondents (including himself). 

15/2-21 Researcher,  

UX designers, 

One interview 

respondent 

Gained more contacts 

for the interviews. 

Interviewing customers. 

Thanks to one interview respondent, I was able to get in contact with eleven people who have 

something to do with Edgenius (users or developers). 

It was described that it is not a good time to interview existing customers at this stage of the 

development of Edgenius since the projects are not going as well as planned. 

16/2-21 Researcher, 

UX designers 

Discuss progress. 

Suggestion to create a 

survey. 

Ask interview 

respondents if they are 

users, developers or 

other. 

Gather more interview 

respondents. 

The UX designers did not think a survey would be beneficial to this project and encouraged me 

not to conduct it since they require detailed information of their users. 
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17/02-21 Researcher, 

A lead operator , 

Academic supervisor 

Learn about Edgenius 

from a contact person. 

To keep track of the contacts and interview respondents, a list of contacts was created. This 

visualisation was helpful to quickly map out who was willing to participate in the interview and 

not. 

The contact person provided me with valuable knowledge regarding Edgenius, its development 

and its applications. 

18/2-21 Researcher, 

UX designers, 

Industrial researcher 

Identification numbers 

for respondents and 

contacts. 

Learn about the internal 

research conducted at 

the same time as my 

research. 

Added identification numbers to easier locate each interview respondent and contact. 

Exchanged research information between myself and the internal researcher to be able to see if 

we could collaborate and share findings with each other.  

23/02-21 Researcher, 

UX designers 

Writing interview guide 

to users, developers and 

in-between user and 

developer. 

Send out interview 

invitations to 

respondents. 

I began planning the interviews and what questions to ask which respondent group 

(user/developer/in-between). 

I got in touch with people who had information about use cases and scheduled meetings to be 

able to talk to them about the users. 

24/02-21 Researcher, 

AI-Lead ABB Sweden 

(Senior Principal 

Scientist, Applied 

Analytics)  

Write interview 

questions to one of the 

people who initiated the 

idea of developing and 

selling Edge computing 

at the case company. 

Learn about Edgenius 

from a scientist in AI. 

I learned a lot regarding Edgenius which helped me to understand what it was and how it is 

planned to be used. 

I learned more about one of the people who initiated the project and wrote specified questions 

to that person to be able to understand the though process during the planning phase, 

execution and future plans. 

25/2-21 Researcher, 

UX designers 

eLearning online course. 

Refer to follow-up 

meetings. 

The UX designers did not want me to refer to our meetings or discussions in the research 

report since they were afraid that the information could be taken out of context. This was 

disappointing to me since those discussions provided a good insight into how they truly worked 

and how the organisation was working. 

Started taking the eLearning course to get an overview of the decried way of working within 

PCP. 
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09/03-21 Researcher, 

UX designers 

Conducted the first 

interview. 

Discussed possible ways 

of reaching the goal for 

personas. 

Looked into possible 

ways of reaching 

customers. 

Conducted the first interview and quickly got the indication that the interview respondents 

would not be able to provide the research with customer knowledge, initially decried from the 

case company. I told the UX designers about this as soon as possible and we had a discussion 

about how to reach customers. After the meeting I suggested five ideas to them and they 

wanted to discuss them later on. 

The interview in itself went good, I received a lot of valuable information, suggestions and 

insights which were valuable to the research. 

11/03-21 Researcher Compile interviews. I started to compile gathered interview data to be able to show the UX designers what I meant 

with the lack of customer knowledge and insight from the planned interviews. 

I started to look into exactly how much time I had left to conduct another data collection and 

tried to identify a method that was applicable to the research and the time left. 

Before the research was initiated, I thought about conducting a customer analysis and based on 

the lack of customer contact, I once again thought it could be a good idea to conduct the 

analyses.  

12/03-21 Researcher, 

Academic supervisor 

Methods and data 

collection. 

Interview answers. 

I discussed the methods for data collection with my academic supervisor to be able to identify 

users or customers. He made me think of what could be best for the research as well as for the 

case company. He also encouraged me not to do anything the UX designers suggested not to 

do, which means that the survey is no longer an option for data collection in this research. 

The more I thought about the time left and the amount of time spent on conducting the 

interviews, it became clearer to me that another data collection is not possible during the time 

left of the research. I had planned for constant interviews for the next three weeks and there 

simply was no time left after that to conduct another data collection which included discussions 

with other people or companies. I did, however, not disregard to the possibility of conducting a 

workshop with two already interviewed people to discuss their customers. If there would be 

enough time at the end of the research for that, I would conduct the workshop, if the 

suggested participants had time for it. 

15/03-21 Researcher, 

UX designers 

Way forward. I thought of possible data collection methods during the weekend and thought about what 

method I actually have time for. I want to conduct the workshop with Simon and Mattias, 

however, the time limitation was quite narrow and the time for planning and compiling are 

expected to take around 3 days (1,5 days for planning and organizing and 2 days for compiling 

the information). This means that the expected time spent for this method could be around 3 

days, which is not planned for in the original plan. Therefore I looked into the time plan I’ve 
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done to see if it is possible for me to spend 3 days on this task and the answer is unfraternally 

no, here is not enough time for me to do this at the moment. However, if there is time after the 

50 % seminar and if I can see that I’ve got time to do this after that, then I could see if the 

participants are available. 

Due to time constrains in the time plan, I need to conduct a method suitable for the time 

available. This means that I’ll have to work with a method that doesn’t take more than 

maximum of 1 day to conduct. One of those methods is a customer analysis canvas. Here I’ll get 

a theoretical and possible knowledge and understanding of who the customer is, what they 

need, desire and what can solve their challenges. 

The feedback I received from the UX designers was that I needed to complete the interview 

statists to see what information I was able to gather from them. They also encouraged me to 

start working with the workshop and to create a shell or model for the personas I’ll create. None 

of these are possible at this point in time due to other tasks that are prioritised and time 

limitations. I’ve sent a message to them via the chat in Team where I describe this. I haven't 

received an answer from them yet. I also sent un update to the Cluster Manager where I 

described the situation and what my plan is during the closest weeks (2-3 weeks). He replied 

that we should have a discussion about this tomorrow. 

16/2-21 Researcher, 

Cluster manager 

Moving forward. I discussed the way forward with Johan. We said that we’d have a new meeting with Gabriella 

and Victoria next week to discuss it further. He thought the workshop sounded like a good idea 

and said that it is valuable to hear from and create personas for the internal users. He did 

however, enhance the importance of creating simple personas based on the customers, but 

thought the users were important and interesting as well. I’ll therefore create a list of 

information gathered via the interviews of the customers to see what information I have of 

them and what information is missing. After that it’s easier to see what needs to be done and 

how. 

I’m still concerned with the time constrains and I need to look into how much everything could 

take and use that in the planning of extra data collections. 

19/3-21 Researcher, 

Academic supervisor 

Workshop The meeting with Erik was very beneficial and helpful to me. I received tips in the report I’ve 

sent him, advice on an article to read related to our discussions and guidance of what I could or 

should do in regard to the workshop. It became clear that there are more risks by conducting a 

workshop in this manner than profits for ABB and myself. I’ll present this during the next follow-

up meeting with Gabriella and Victoria. 
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22/03-21 Researcher, 

Division area 

architect 

Interview The interview with Anders went well. He also said that the internal users were very important for 

the work with Edgenius. However, he failed to inform me of strategic choices for the platform 

and the reasons why it was created. This is most likely because there is no clear objective or 

pre-study, or analysis done within this area. This is also something other interview respondents 

have mentioned before. 

23/03-21 Researcher,  

UX designers, 

Cluster manager 

Time plan. 

Moving forward. 

Compile interview 

material. 

The meeting went ok. I understand that they want information regarding end-users, but as of 

now, it’s not possible due to the time limitations. The work needs to move on now and another 

data collection is time consuming. This is time I don’t have at  the moment. If there is time left at 

the end, I’m happy to do this then. Otherwise, I’ll propose methods for them to be able to do 

this themselves, or if I can do it after the thesis project. 

25/03-21 Researcher, 

UX designers 

Methodology. 

Co-production 

The meeting was short since I’m working with the methodology and not the “hands on project” 

with personas. But shortly after the meeting I thought that they probably have methods for data 

analysis which they base their work on that could be valuable for my thesis. I’ll ask about this 

during our next meeting. 

After writing the methodology, it’s clear to me that it is valuable and important for a close 

collaboration between us. By working closely together, the methods and findings could have a 

great validation and reliability within the academia and above all, the case company. 

01/04-21 Researcher, 

Cluster manager 

Issues within the 

research with the UX 

designers 

I discussed what I interpreted as lack of engagement and interest from the UX designers since 

meetings lately had been cancelled without any explanation apart from that they had another 

meeting planned. And that every time I wanted or needed to discuss the research aspects of 

the collaboration, one of them did not seem to care or be interested. It seemed like this person 

only was interested in the development of creating user personas and not the research or even 

the feedback loops. 

I discussed this with the Cluster manager and he provided me with important insights into their 

situation which made me understand why meetings could be cancelled and why I thought there 

was a lack of interest and engagement in all parts of the research. He also told me to contact 

hem immediately if I would experience this again. 

06/04-21 Researcher, 

One from the UX 

designers 

Issues within the 

research with the UX 

designers 

The regular follow-up meeting was held by myself and one person from the UX designers. I 

decided to inform her about the conversation I had with the Cluster manager. She said she took 

the feedback to heart and will keep it in mind moving forward. She mentioned that it would 

have been easier to understand how they work if we’d be present at the office and not working 

from home, which the Cluster manager mentioned as well. This is very logical since there is no 
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way to see or understand how they work when our only communication is remote and only for 

a short time frame (maximum 0,5 h). 

09/04-21 Researcher, 

UX designers, 

Cluster manager 

Discuss findings We discussed the findings together and found 4 user groups during that meeting. They might 

change or become more, less or other depending on where the answers are put in the next 

stage. 

The list of behaviours, activities and similarities was created to get an overview of who said what 

and which respondents have provided the same answers to the questions. In this list areas were 

written to better structure the answers. 

14/04-21 Researcher Visualised the user 

groups 

Based on the information and the visualisation of the applications, the layout was somewhat 

changed. I added a visualisation of if the user group was considered as users or developers. I 

also added a visualization of if the group was in the division part, R&D or other. This meant that 

the written information could be narrowed down quite a lot.  I now need to look into if more 

information can be converted to a visual image of some kind. 

19/04-21 Researcher, 

UX designers 

UX designers /mentor Since the main industrial supervisor from the UX designers had been sick for a while, the UX 

designers and the Cluster manager had decided that I would only continue the collaboration 

with the person from the UX designers who was not sick, since a lot had happened in the 

research and that person had just taken on a new role within the case company and had 

therefore a lot to do to learn the role and to keep up with what had happened during her time 

away. Since this person was the one who I thought did not show interest in all aspects of the 

research, I was satisfied with the decision.  

21/04-21 Researcher, UX 

designers 

Compile interview 

material 

I finished to compile the interviews, I then transferred the information to four tables of 

similarities to get an understanding of the answers, who said what, which group said what and 

what the feedback loop should focus on. I also went through the material with the UX 

designers. 

23/04-21 Researcher Created feedback loops I created four feedback loops, one for each user persona since they all had different values, 

needs and experiences. I also created a feedback process for smaller adjustments which does 

not need co-production or follow-ups. 

26/04-21 Researcher, 

UX designers, 

Cluster manager 

Researcher from the 

case company 

Feedback loop 

feedback. 

Shared information. 

I sent the feedback loops to the UX designers and the Cluster manager to get feedback on 

them and to hear their point of view of the findings so far. The feedback provided was 

encouraging and I could continue the research as planned. 

I had a meeting with the internal researcher to share insights and data from our respective data 

collections. We agreed that I would send her a copy of the results from my research and she 

would send me a copy of their findings. 
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05/05-21 Researcher, 

UX designers,  

Cluster manager 

Validation of the 

feedback loop and 

preparation for the case 

company presentations. 

I validated and showed the feedback loops to the Cluster manager and he was happy with it, 

the UX designers as well. I wanted to add another step in the FL process and Johan was able to 

assist me in that very quickly. We added Prioritising and planning to the process. 

06/05-21 Researcher, 

Expert in the field of 

feedback loops 

Validation and 

discussion of feedback 

loops 

I discussed feedback loops with an expert in researching feedback loops. He offered more 

knowledge and insights into a not yet finished research paper he was working on which 

included information of the importance of who the receiver of the feedback was, that it is 

important to know what kind of feedback the organisation or company decries and that 

feedback loops only are created if there is a learning process involved. 

12/05-21 Researcher, 

UX designers, 

Cluster manager 

Planned the case 

company presentations 

I discussed the presentation material with the Cluster manager and also asked if I could use the 

method “ I wish, I like, I wonder” as a way of gaining feedback during the last presentation. He 

thought it was a good idea, so did the UX designers.  

17/05-21 Researcher, 

UX designers, 

Cluster manager, 

The PA division 

Project presentation I presented the results of the thesis work in front of the entire PA division at ABB today. The 

presentation was one part of an office meeting and I was provided with approximately ten 

minutes to briefly present the findings to the meeting participants. I briefly presented the 

personas, and the feedback loop. 

The response I was provided with afterwards was the concern that the development of the 

platform might not be ready for this kind of agile thinking and rapid work for dealing with 

feedback. However, the cluster manager said that they are in a good place to receive feedback 

and that the idea of selecting what feedback is desired is a good and interesting idea. 

21/05-21 Researcher, 

UX designers, 

Cluster manager, 

Interview 

respondents, 

Other stakeholders 

or people who 

contributed to the 

research 

Project presentation This presentation had the objective to include everyone who participated in the research from 

the case company to take part in the findings and to see what their information and insights 

lead to. This presentation also included a small workshop where everyone were able to shar 

their thoughts regarding the results. Though the provided feedback was valuable for both this 

study and the continuation of the feedback loop model and its processes, not many participants 

took the time to provide feedback.  

After the presentation, the researcher, the UX designer and the cluster manager had a 

handover session where all relevant documents and illustrations were provided to the case 

company for their continuation of the feedback loop and usage of personas. 
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Appendix 5: Summarised interview answers 

Code Background Similarities 

B01 Education: Engineer 1.1, 1.2, 1.4, 1.7 

B02 Education: Data science 1.3, 1.5, 1.6 

B03 IA, IAPI, 4201 1.2 

B04 IA, IAPCP,PCPRD 1.5, 1.6 

B05  IA, IAPI, 4200 1.1 

B06 IA, IAPI,IAPITY 1.7 

B07 IA, IAEN, 4378 1.3 

B08 RA, RASPD, RASPDPM 1.4 

B09 Field of MoM/MES 1.2 

B010 Database work 1.3 

B011 Role: Project engineer 1.1 

B012 Role: Software engineer 1.3, 1.5, 1.6 

B013 Role: R&D engineer 1.7 

B014 Previous experience in newspapers, printing 1.2 

B015 Previous experience: trouble shooting 1.3 

B016 No previous experience (no info or no other company) 1.1, 1.4, 1.7 

Code System experience Similarities 

S01 High experience in 800xA 1.1, 1.7 

S02 High experience in OPC UA 1.1, 1.2 

S03 High experience in MoM/MES 1.2, 1.3 

Code Used applications Similarities 

U01 Dashboard 1.2, 1.3, 1,4 

U02 Edgenius Management portal 1.2, 1,4, 1,5, 1,6 

U03 Asset Hub 1,3 

U04 Streaming calculation 1,3, 1.2 

U05 OPC UA connect 1.1 

Code How applications were used Similarities 

H01 Build new applications based on customer needs 1.1, 1.3, 1.4 

H02 Develop showcases to customers 1.3 

H03 Report issues and improvements 1.5, 1.6 

H04 Background work 1.7 

H05 Studying proof of concept 1.5, 1.6 

H06 Develop custom logic 1.3 

H07 Calculate values 1.2 

H08 Sell Edgenius to customers 1.2 

H09 Adding applications not to get stuck 1.1 

Code Challenges Similarities 

C01 Edgenius is in an early phase/not complete 1.1, 1.2, 1.4 

C02 Now feedback of errors or when it’s unusable 1.1, 1.4 

C03 Don’t show correct values 1.1 

C04 Trouble shooting 1.1, 1.7 

C05 Technical- and organisational challenges as basis for 

development challenges 

1.1 

C06 No support channel/forum 1.1, 1.4, 1.7 

C07 Hard to start/ get up and running 1.2 

C08 Hard to connect systems 1.2, 1.3, 1.7 

C09 Not user friendly, unfinished usability 1.2, 1.4, 1.5, 1.6, 1.7 
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C010 No knowledge or information of other applications or how they 

will be developed in the future 

1.3, 1.5, 1.6 

C011 Transfer existing library to Edgenius 1.7 

C012 A specialist needs to do trouble shooting 1.7 

C013 Hard for customers to understand how elements interact 1.7 

C014 Hard to implement maintenance or other predictions 1.7 

Code Work value Similarities 

W01 Continuity 1.1 

W02 Work flexibility 1.1, 1.3 

W03 Insights to digital systems 1.2, 1.3 

W04 Helpful tools 1.3, 1.5, 1.6 

W05 Predict data 1.3 

W06 Work opportunity 1.4 

W07 Work with requirements 1.5, 1.6 

W08 Don’t have to worry about the installation process in the future 1.5, 1.6 

W09 No need to know if the application works or not 1.5, 1.6 

Code Understanding of Edgenius Similarities 

UE01 Development in an early phase, not finished, challenges 1.1 

UE02 Data collector 1.2 

UE03 Connect systems and logics 1.2, 1.4, 1.7 

UE04 Move values to the cloud 1.2 

UE05 Gain insights, overview of machines 1.4 

UE06 Develop applications 1.4 

UE07 Enable industry digitalization 1.4 

UE08 Machine predictions 1.4 

Code Needs (add applications, usage of applications) Similarities 

N01 Support communication system 1.1 

N02 Develop new applications based on customer needs and value 1.1, 1.4 

N03 Develop new applications based on requirements 1.3, 1.4, 1.7 

N04 Develop intuitive functions to locate errors (trouble shooting) 1.7 

N05 Develop an easier visual experience 1.7 

N06 Develop a library of maintenance for customers 1.7 

 

Code DEVELOPERS: Background Similarities 

B1 Education: Engineer 3.1, 2.1, 2.3, 2.4 

B2 Education: Data science 4.1, 2.2, 2.5 

B3 IA, IAEN, 4378 2.3 

B4 IA, IAPI, IAPITY 2.4 

B5 IA, IAPI, 4201 2.1, 2.2, 2.5 

B6 IA, IAPCP, PCPRD 4.1 

B7 Role: Technical support engineer 3.1 

B8 Role: Senior developer 4.1 

B9 Role: Project engineer 2.1 

B10 Role: Digital solution engineer 2.2 

B11 Role: Product manager 2.4 

B12 Role: Solution architect 2.5 

B13 Previous experience: MOI application development, ABB 4.1 

B14 Previous experience: Owning a business 2.4 

B15 Previous experience: Sales and application management, ABB 2.4 

B16 Previous experience: Business development, ABB 2.4 
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B17 Previous experience: Coordinator for water industry, ABB 2.4 

B18 No previous experience (no info or no other company) 3.1, 2.1, 2.2, 2.3, 2.5 

Code System experience Similarities 

S1 High experience in 800xA 3.1, 2.3, 2.4, 2.5 

S2 High experience in OPC UA 4.1, 2.1, 2.5 

S3 High experience in MoM/MES 4.1 

Code Used applications Similarities 

U1 Dashboard 4.1, 2.2, 2.4 

U2 Asset Hub 2.4 

U3 Streaming calculation 4.1, 2.2 

Code How applications were used Similarities 

H1 Develop applications 4.1, 2.1, 2.3, 2.4, 2.5 

H2 Building edge gadgets 3.1 

H3 Build small hardware for training of Edgenius 3.1 

H4 Platform as an application base 4.1 

H5 Move applications from previous software (MOI) 4.1 

H6 Integrate and adapt MES system 4.1 

H7 Create new calculations 4.1 

H8 Test self-developed applications 2.1, 2.3 

H9 Configure and install edge systems 2.2 

H10 Develop libraries for asset models 2.4 

H11 Develop a user interface 2.4 

H12 Develop the software work environment 2.5 

H13 Proof of concept/tests 2.5 

Code Challenges Similarities 

C1 No test environment 3.1 

C2 No tutorials 3.1 

C3 Works slow 4.1 

C4 Components consume a lot of memory 4.1 

C5 In development 4.1, 2.4 

C6 Challenging to use in the development phase 4.1 

C7 Lacking documentation/feedback 2.1, 2.4, 2.5 

C8 Not familiar with all applications 2.2, 2.3 

C9 Time consuming to do mistakes 2.2 

C10 Updates are not applicable for all applications 2.5 

Code Work value Similarities 

W1 Understand how the technology works 3.1 

W2 Curiosity how applications work together 4.1 

W3 Teach others 4.1 

W4 Knowledge about the architecture 4.1 

W5 Learn about usage of applications 2.3 

W6 Trouble shooting 2.5 

W7 Create curies to unlock components 2.5 

Code Understanding of Edgenius Similarities 

UE1 Interface between local systems and a cloud service 3.1 

UE2 Can be used without cloud 3.1 

UE3 Transfer data to the cloud 3.1 

UE4 Presentations in Dashboards and mobile applications 3.1 

UE5 Application platform 4.1 

UE6 Many applications 4.1 
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UE7 Engineer platform 4.1 

UE8 Customers can install anything 4.1 

UE9 Conceptual and implementation knowledge 2.1 

UE10 Deliver stability 2.1 

Code Needs (add applications, usage of applications) Similarities 

N1 System status to indicate functionality 3.1 

N2 Push notifications when functions disconnect 3.1, 4.1, 2.1 

N3 Fix platform performance 4.1 

N4 Easier configurations for security 4.1 

N5 Software based on size 4.1 

N6 Write back to 800xA 2.1, 2.5 

N7 Trouble shooting 2.1 

N8 Methods for not having to log in, easier customer understandings 2.1, 2.5 

N9 Documentation for surveillance 2.1 

N10 User friendly installation and configuration 2.2 

N11 Connection to history 2.3, 2.4 

N12 Easier customer understanding of application values 2,3 

N13 Plug and play 2.3 

N14 Integrate solutions with applications on the market 2.4 

N15 CMS connectivity 2.4 

N16 Dependences to illustrate which functions work together 2.5 
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Appendix 6: Results of interview answers regarding feedback loops 

Respondent Challenges FL today Request of FL Co-production 

1.1 

Front-end 

Technical and 

organisational 

challenges. 

If it is time-

consuming the 

creativity loses 

time. 

Hard to get help. 

No structure. 

Rumours. 

Talk to colleagues. 

Other projects have 

FL higher in the 

hierarchy. 

Forum where 

people answer 

questions, not many 

know of it.  

Clear support channel.  

A contact person who is 

assigned to help. 

Warning when planned 

updates take place. 

Open, like Opensource. 

Public for all users. 

Internal for ABB, total 

transparency. 

External as well. 

Forum for asking and 

answering questions, 

smooth and easy to work 

with. 

Not a big operation. 

Google at the heat of the 

moment. 

Fantastic. 

Get feedback 

directly from 

customers what 

they want.  

Positive thing. 

Direct feedback 

from what is 

delivered. 

Only pros. 

1.2 Requires 

familiarity of 

people working 

with the 

product. 

ABB tries to fill 

the Ability box 

with products 

and services.  

Access to the 

developer to ask 

questions or show 

trailers of the error. 

Send emails with 

suggestions to the 

product manager. 

No FL installed in 

the development 

process. 

Interact with product 

development. 

Ask questions online. 

Wiki page. 

Answers might not be 

reused. 

Public platform to discuss 

problems and get 

answers by the developer 

or product manager, find 

answers. 

Of-course. 

1.3 Complicated 

products to 

work with. 

Business lines 

teams interact 

with customers. 

Webinars and 

technical sessions. 

Needed to be a 

hands on 

experience in 

installing Edgenius. 

Sharing is helpful since 

people work on different 

specific parts. 

Share information 

between colleagues. 

Good to develop 

custom 

applications. 

Not locking out 

usage of specific 

applications. 

Develop custom 

applications. 

Monitor what’s 

happening in and 

out of the 

production 

environment. 

Get information of 

what is happening 

and also seeing it. 

1.4  Customer meetings 

to show the 

application, get 

feedback from the 

customer during 

that meeting. 

Forum for information to 

inform about problems. 

Commonly access 

resource webpage to 

present solutions or show 

Of course.  

Developments from 

the functional 

teams should get in 

touch with 

developers  who 
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Not done formally. 

Communicate 

between each other. 

Handover 

discussions of what 

was done and 

challenges. 

Internally within 

each team. 

how challenges were 

solved. 

Stack over flow for the 

Edgenius platform, to ask 

questions and others can 

look at it and help out. 

Make everyone access 

the competence that is 

building up. 

use Edgenius to 

develop 

applications for 

customers.  

Development data: 

information flow 

and feedback flow 

comes from 

customers and 

development. 

Core decisions are 

made from 

customer feedback. 

1.5 

R&D 

Development 

problems. 

Report problems. 

Suggestions for 

improvements are 

applied and some 

of them are not. 

Other projects: 

customer feedback, 

passed to the team 

via product owner. 

No direct access to 

customers, 

operations teams 

do that. 

Customer access in 

pilot projects. 

Information passes 

through many 

people with 

different roles. 

Direct feedback from 

customers. 

Small feedback from 

customers. 

Miss feedback from 

end users. 

1.6 See only a part 

of the feedback 

from 

customers. 

Not enough 

time for 

adjusting 

according to 

feedback at the 

moment. 

Have no feedback, 

only proof of 

concept 

development stage. 

Feedback is filtered 

in the middle of the 

process.  

 With customers, 

deliver real use 

cases. 

Requirements from 

real life, from clients 

at the beginning 

are real value. 

1.7 

Back-end 

 Email chains with 

detailed information 

of problems. 

Keep track of 

information. 

Meetings for 

discussions of 

unclear problems. 

Create lists of tasks 

to control activities. 

Easy and simple tool. 

Teams. 

Support channel via 

Teams to present final 

users to developers, ask 

questions and keep 

historical response for 

each question, responses 

can be seen by everyone. 

 

Not to develop 

things similar to 

specific 

applications.  

Co-production to 

validate a solution 

etc. 
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Associate tasks to a 

person. 

DevOps for complex 

tasks. 

Support channel via 

Teams to present 

final users to 

developers, ask 

questions and keep 

historical response 

for each question, 

responses can be 

seen by everyone. 

2.1 Lacking 

documentation. 

Lacking 

communication.  

Lacking 

communication 

between PI and 

PCP. 

No channel for 

information of 

problems or 

challenges. 

No information 

prior to when 

things happen. 

Contact with old 

colleagues, inside 

information, should 

not be inside 

information. 

No interface 

between divisions.  

The correct people 

are involved when 

things go wrong to 

fix it, all concerned 

people gain 

knowledge of the 

problem by fixing it. 

Lessons learned 

include faced 

problems, not 

something to share 

with customers. 

Share functional 

architectures, which 

customers has 

decision power in.  

Information must be 

communicated clearly, 

should have more to say 

of future development.  

Interface with one person 

between divisions, the 

platform and developers.  

Give information and 

share feedback when 

errors or problems.  

Take part in strategical 

decisions.  

A contact person. 

Teams channel, dies 

often, not profitable in 

the long run. 

A knowledgeable person 

to take information and 

spread it in the right 

direction. 

Share information by 

calling people. 

All we do. 

Share risks with 

customers. 

Build products 

based on inputs 

from customers. 

Customers say what 

they want and we 

create a product 

based on that. 

ABB Process 

Automation is 

strong with co-

production. 

100 co-production. 

2.2 Organisation 

changes, 

managers 

change, reports 

change, 

feedback is a 

challenge with 

Edgenius. 

Article solutions 

don’t provide 

real results in 

Edgenius for 

customers, 

because of no 

documentation 

approach of 

Other projects, have 

dailies, share 

insights, reports, 

bugs and challenges 

to other team 

members, face to 

face or via Teams, 

easy feedback, easy 

to get things done. 

Difficult to find the 

right person to 

report problems to. 

Emails, only 

communication 

medium.  

Chart or pictorial 

visualisation of who takes 

care of what. 

Documentation. 

In Windows, for each 

error there is an article of 

solutions. 

Emails are not beneficial 

for feedback and 

problems.  

End user can create an 

incident: click “Report 

issue”, the edge system 

tags along with the 

underlying things of 

information of what 

Challenging due to 

time zones.  

Challenging with 

different priorities.  

Co-production is 

challenging in real 

life. 

Finding time for 

meetings is 

challenging. 

Possible between 

team members. 

Challenging 

between Edgenius 

team, customer, 



106 
 

frequently 

finding answers 

to problems. 

Emails create a 

chain of 

information, 

developers require 

more information, 

customers provide it 

and so on, then 

developers ask to 

try something, 10-15 

emails in the chain, 

multiple members 

involved. 

Lessons learned in a 

word document, 

own usage, or 

within the team.  

Documents access 

by team members. 

No centralized way 

of writing lessons 

learned. 

happened and current 

operations log (screen 

shot). 

Not a chain of text. 

Official information as 

lessons learned can be 

shared within ABB, 

Edgenius. 

developers/business 

units.  

Need a new way of 

doing this. 

Look at how 

engineers work. 

Challenging if you 

don’t know involved 

people. 

Need to find energy 

for co-creation. 

Need time to 

facilitate this. 

Depends on if the 

manager thinks co-

creation is suitable.  

2.3 Show exactly 

what the 

problem is and 

why one thinks 

it’s a problem.  

Simulate or in 

other ways 

show how the 

problem work 

in the project 

or application. 

Show the great 

value of this 

little symbol for 

the application 

experience. 

No time to 

understand 

how all parts of 

an application 

work together. 

Contact with 

support or 

developers. 

Give feedback to 

support or 

development team 

if it is a pilot project, 

tell what the 

problem is and how 

we want to do it in a 

better way to make 

it better for 

customers.  

Searched for people 

writing code, writing 

applications.  

Flow for suggestions and 

specific errands, report 

what should be 

improved, if possible 

meet the person in 

charge of the errand to 

show the problem. 

Have a team to look at 

applications, try different 

things available in the 

application and see if the 

functions match.  

Gain feedback of the 

applications to see if they 

are used for what they 

were supposed to . 

Users have always 

different 

approaches of how 

things should work 

which ABB don’t 

know of.  

Listen to customers 

and users. 

Develop 

applications users 

and customers can 

use and ABB to be 

proud of. 

Important to know 

what they are 

thinking and expect 

when we deliver 

projects or 

applications. 

Customer might not 

understand the 

entire purpose, start 

to want and think of 

using the 

applications in 

other ways. 

Need to listen to 

customers and 

adapt better based 

on their wishes and 

needs. 
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2.4 Simple 

sometimes that 

people don’t 

need to care. 

Not easy to 

share lessons 

learned. 

Viewing lessons 

learned 

material is 

challenging, 

resource 

limitation (not 

enough time to 

review), are 

always in a 

hurry to do the 

documentation. 

Communicating 

lessons learned 

to the correct 

people. 

Have a lot to 

change in 

development 

for co-

production. 

Need to think 

of people in a 

different way to 

stimulate them 

in the new 

organisation, 

need to be 

supportive, 

learn the new 

situation, the 

new 

environment, 

the new way of 

thinking.  

Are used to sell 

huge projects 

with a lot of 

equipment, 

think of long 

term contracts 

of services, 

bring gross 

margin, ravines 

Need to 

remember that 

No procedure in 

place.  

Collect feedback 

from customers 

from engineers. 

Many things don’t 

make sense.  

See feedback which 

leaves room for 

improvements or 

enhancement. 

Quick discussion 

about 

improvements to 

see if it should be 

added to the 

platform or not, put 

into TFS as a new 

card, gets sorted 

until we are advised 

to approve and 

send mandate for 

development and 

generalize from the 

agile perspectives. 

Used to have more 

time for 

documenting 

lessons learned and 

to create a structure 

for it. 

Everything is digital 

and we lost track, 

put everything in 

the same bunch, 

don’t’ create proper 

reports. 

Lessons that are not 

in standard 

procedure are not 

in manuals. 

Simple, but formal. 

Check if we are really 

looking into the feedback 

we are getting and 

properly analysing and 

thinking about actions to 

take. 

List of feedback, make a 

process, action or 

product on, what has no 

value, things to add to 

the solution.  

Lessons learned has to 

be clear, strait forward, 

direct mastered and 

contextualized 

knowledge or lesson. 

Document, add 

attachments, images or 

graphical or elements, 

add a video. 

Already have co-

production. 

Collect feedback 

from customers as 

features, colours, 

small details. 

Take customer 

feedback into 

consideration.  

Brings up value to 

the solution. 

Expertise in in the 

domain and in the 

development, in 

daily things are 

sometimes missing. 

Don’t see any other 

way of developing 

apart from co-

production. 

Collaborate in the 

development team, 

engineering teams 

in Brazil, customer, 

other divisions, 

digital guys from 

several countries. 

Collaborative 

environment in 

ABB.  

Have a clear 

understanding of 

what is intellectual 

property and what 

is common 

knowledge. 

Have to protect 

some ideas, not all.  

ABB has different 

approaches for 

collaborating, this is 

changing.  
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we are always 

talking about 

people. 

2.5 Cannot support 

everyone in the 

long run, it’s 

possible in the 

development 

environment. 

Know who are 

product owners. 

Discuss small 

problems with 

product owners. 

Bad at reporting 

improvement 

potential, mostly 

because of lack of 

time, must write 

down thoughts so 

others can 

understand it. 

Contacts for small 

changes and 

functionality 

changes. 

Try to use what is 

already there. 

A small forum within 

mining, one person 

collect feedback. 

Small follow-ups. 

Direct contact with 

people facing 

similar challenges. 

Azure identities, can 

subscribe to something 

for release notifications, 

be in management portal 

to give feedback 

immediately when you 

are working. 

Chatbots, rapidly type in 

small things which 

people notice. 

Not a complicated 

process. 

Not many emails. 

Not regarding the 

development 

environment. 

Be flexible, work 

closely with 

customers, it’s a 

competitive 

advantage. 

Small and agile 

companies grow 

fast, big companies 

such as ABB need 

to be agile to keep 

up. 

Keep track of 

requests and 

developments to 

prevent multiple 

similar solutions, 

business lines needs 

to know this. 

3.1 

Support 

Not always 

enough time 

for co-

production. 

4Q, Lean six sigma. 

Write in a public 

forum for support. 

 All lessons learned 

are important to 

share with 

customers or users. 

4.1 

Back-end 

No place to 

officially report 

feedback. 

PCP should 

work as one big 

team. 

Outdated 

documentation, 

are related to 

older versions 

and not the 

latest. 

Not everyone 

in the team 

knows what 

Edgenius is, 

only one 

person is 

working with it, 

Meetings, look at 

the platform, its 

architecture, 

exchange thoughts, 

learn what changes 

to expect. 

Know people in 

different teams to 

contact with 

problems.  

Trace people back 

in Azure. 

Fix small problems 

myself, then send a 

message to the 

team working on it 

to let them know. 

Better documentation, 

should follow the 

changes. 

Fix issues by only looking 

at the documentation. 

Get feedback from 

customers 

regarding 

developed 

applications. 

Develop a good 

software which 

customers won’t 

complain about. 
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not easy to 

share lessons 

learned in that 

environment. 

Will be 

challenging to 

share lessons 

learned with 

teams. 

Feedback from 

customers is 

limited in ABB, 

developers 

should work 

with 

development 

and other roles 

should take 

care of 

customers. 

Different time 

zones. 

Client access 

documentation is 

often good. 
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Appendix 7: List of similarities from interviews regarding feedback loops 

Code Response Respondents 

Challenges 

FLC1 Technical and organisational challenges 1.1 

FLC2 Lessons learned are time consuming 1.1 

FLC3 Good and right network 1.2 

FLC4 Complicated products 1.3 

FLC5 Business lines teams work with customers 1.3, 4.1 

FLC6 Only see a part of the feedback from customers 1.6 

FLC7 Not enough time for adjustments 1.6 

FLC8 Lacking documentation 2.1, 2.2 

FLC9 Lacking communication 2.1 

FLC10 No channel for information of problems or challenges 2.1 

FLC11 No information prior to when things happen 2.1 

FLC12 Changes in the organisation 2.2 

FLC13 Article solutions don’t provide real results 2.2 

FLC14 Show exactly what the problem is 2.3 

FLC15 Not enough time to understand how applications work 

together 

2.3 

FLC16 Simple solutions can lead to people not caring 2.4 

FLC17 Share lessons learned 2.4 

FLC18 Not enough time for reviewing lessons learned 2.4 

FLC19 Communicate lessons learned to the correct people 2.4 

FLC20 Remember it involves people 2.4 

FLC21 Not enough time for co-production 3.1 

FLC22 Outdated documentation 4.1 

FLC23 Not easy to share lessons learned 4.1 

FLC24 Different time zones 4.1 

 

Feedback loops today  

FLT1 No structure 1.1 

FLT2 Rumours 1.1 

FLT3 Discussions with colleagues/specific people 1.1, 1.2, 1.4, 2.1, 2.2, 

2.3, 2.5, 4.1 

FLT4 Open forum where people answer questions 1.1, 2.5, 3.1 

FLT5 Emails with suggestions to product manager 1.2 

FLT6 Customer feedback when showing the application 1.4 

FLT7 Hand over discussions 1.4 

FLT8 Feedback from customer goes through many people via emails 

before it comes to the developers, gets filtered 

1.5, 1.6, 1.7, 2.2 

FLT9 Developers have customer access in pilot projects 1.5 

FLT10 Meetings to discuss unclear problems 1.7, 2.5 

FLT11 Create lists of tasks 1.7, 2.4 

FLT12 Microsoft Teams support channel 1.7 

FLT13 Writing lessons learned in a Microsoft Word document for 

personal use or to share it with the closest team members 

2.2 

FLT14 Meetings 4.1 

 

Requested Feedback loop process and tools 

FLR1 Support channel 1.1, 1.4, 1.7 
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FLR2 A specific contact person 1.1, 2.1 

FLR3 Information of updates 1.1 

FLR4 Open forum 1.1, 1.2, 1.3, 1.7, 2.1 

FLR5 Internal for ABB, total transparency 1.1, 1.2, 1.3, 1.4, 1.7, 

2.2 

FLR6 Forum for customers 1.1, 1.2, 1.4, 1.7 

FLR7 Q&A forum 1.1, 1.2, 1.4 

FLR8 Simple and quick to work with 1.1, 1.7, 2.4, 2.5 

FLR9 Interaction 1.2, 1.7, 2.1, 2.3 

FLR10 Find answers 1.2, 1.4 

FLR11 Direct feedback from customers 1.5, 1.7, 2.3 

FLR12 Teams channel/forum 1.7 

FLR13 Clear information 2.1, 2.4 

FLR14 Visualisation of who is responsible for what 2.2 

FLR15 Article for error solutions 2.2 

FLR16 End users can create an incident 2.2 

FLR17 Flow for suggestions and specific errands 2.3 

FLR18 A team tests solutions to see if they work 2.3 

FLR19 Check the feedback process, are things taken care of 2.4 

FLR20 Connect Azure identities for update subscriptions 2.5 

FLR21 Chatbots 2.5 

 

Co-production 

FLCP1 Get feedback directly from customers 1.1, 1.6, 2.3, 2.4, 2.5, 

4.1 

FLCP2 Fantastic, positive 1.1, 1.2, 1.4, 2.1, 2.3, 

2.4 

FLCP3 Good to develop custom applications 1.3 

FLCP4 Monitor what’s happening in and out of the production 

environment 

1.3 

FLCP5 Gat and see information of what happens 1.3, 2.3 

FLCP6 Internal co-production (between roles and divisions) 1.4, 2.2, 2.4 

FLCP7 Real life requirements 1.6 

FLCP8 Not for developing similar things 1.7 

FLCP9 Validate solutions 1.7 

FLCP10 Share risks with customers 2.1 

FLCP11 Build products based on input from customers 2.1 

FLCP12 Challenging due to time zones 2.2 

FLCP13 Different priorities 2.2 

FLCP14 Need an internal network 2.2 

FLCP15 Adapt to customer needs 2.3 

FLCP16 Intellectual property vs common knowledge 2.4 

 

Developer of customer solutions 

Challenges Feedback loops today Requested Feedback 

loop process and tools 

Co-production 

Technical and 

organisational challenges 

Lessons learned are time 

consuming 

No structure 

Rumours 

Support channel 

A specific contact 

person 

Information of updates 

Get feedback directly 

from customers 

Fantastic, positive 
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Good and right network 

Complicated products 

Business lines teams work 

with customers 

 

Discussions with 

colleagues/specific 

people 

Open forum where 

people answer 

questions 

Emails with suggestions 

to product manager 

Customer feedback 

when showing the 

application 

Hand over discussions 

 

Open forum 

Internal for ABB, total 

transparency 

Forum for customers 

Q&A forum 

Simple and quick to 

work with 

Interaction 

Find answers 

 

Good to develop 

custom applications 

Monitor what’s 

happening in and out 

of the production 

environment 

Gat and see 

information of what 

happens 

Internal co-production 

(between roles and 

divisions) 

 

 

Application Developer 

Challenges Feedback loops today Requested Feedback 

loop process and tools 

Co-production 

Business lines teams work 

with customers 

Lacking documentation 

Lacking communication 

No channel for information 

of problems or challenges 

No information prior to 

when things happen 

Changes in the 

organisation 

Article solutions don’t 

provide real results 

Show exactly what the 

problem is 

Not enough time to 

understand how 

applications work together 

Simple solutions can lead 

to people not caring 

Share lessons learned 

Not enough time for 

reviewing lessons learned 

Communicate lessons 

learned to the correct 

people 

Remember it involves 

people 

Outdated documentation 

Not easy to share lessons 

learned 

Different time zones 

 

Discussions with 

colleagues/specific 

people 

Open forum where 

people answer 

questions 

Feedback from 

customer goes through 

many people via emails 

before it comes to the 

developers, gets 

filtered 

Meetings to discuss 

unclear problems 

Create lists of tasks 

Writing lessons learned 

in a Microsoft Word 

document for personal 

use or to share it with 

the closest team 

members 

Meetings 

 

Support channel 

A specific contact 

person 

Open forum 

Internal for ABB, total 

transparency 

Forum for customers 

Simple and quick to 

work with 

Interaction 

Direct feedback from 

customers 

Teams channel/forum 

Clear information 

Visualisation of who is 

responsible for what 

Article for error 

solutions 

End users can create 

an incident 

Flow for suggestions 

and specific errands 

A team tests solutions 

to see if they work 

Check the feedback 

process, are things 

taken care of 

Connect Azure 

identities for update 

subscriptions 

Chatbots 

 

Get feedback directly 

from customers 

Fantastic, positive 

Gat and see 

information of what 

happens 

Internal co-production 

(between roles and 

divisions) 

Not for developing 

similar things 

Validate solutions 

Share risks with 

customers 

Build products based 

on input from 

customers 

Challenging due to 

time zones 

Different priorities 

Need an internal 

network 

Adapt to customer 

needs 

Intellectual property vs 

common knowledge 
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System Engineer 

Challenges Feedback loops today Requested Feedback 

loop process and tools 

Co-production 

Not enough time for co-

production 

 

Open forum where 

people answer 

questions 

 

  

 

R&D Engineer 

Challenges Feedback loops today Requested Feedback 

loop process and tools 

Co-production 

Not enough time for 

adjustments 

 

Feedback from 

customer goes through 

many people via emails 

before it comes to the 

developers, gets 

filtered 

Developers have 

customer access in 

pilot projects 

 

Direct feedback from 

customers 

 

Get feedback directly 

from customers 

Real life requirements 
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Appendix 8: User personas 
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Appendix 9: Validation feedback from the workshop I wish, I like, I wonder 

I wish  I like  I wonder 

I wish we had better 

collaboration between 

PCP and Divisions. 

 I like that there is an 

openness to share 

feedback. 

 I wonder how we can structure it 

in the best way. 

 

I wish to know more 

about the gains to 

use each step 

 I like that it is supposed to 

go fast 

 I wonder what kind of feedback 

we would get and how to divide 

those into groups 

I wish I was more 

often interviewed 

during design of new 

features of PCP. I 

have 25+ years of 

experience and 

yesterday witnessed a 

new component 

where the design was 

"horrible" from a UX 

perspective (lots of 

colorful "things" and 

poor English). 

 I like the simple step by 

step approach 

 I wonder why spell check and 

English grammar is not checked 

before code is compiled and put 

into products... 

I wish I would 

understand our users 

pain points better 

(both internal and 

external) 

 I like being interviewed...  I wonder if there are multiple 

feedbacks on a particular area 

from different users, how should 

the project team deal with those 

I wish that Edgenius 

becomes quickly a 

stable product which 

is sellable and solves 

real customer 

problems. 

 I like Fridas’ approach to 

enhance the development 

process. 

  

I wish to have 

feedback of users with 

respect to 

requirements we 

implemented and 

wish to see how the 

change helped users 

    

I wish to keep a 

overall document of 

changes based on 

feedbacks. 

    

 


