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Sammanfattning 
Detta examensarbete har utförts på uppdrag av Deloitte AB i deras strävan att utöka sin 
kunskap om hur digitaliseringen av slutprodukter påverkar den svenska tillverkningsindustrin. 
Det generella syftet med examensarbetet är att skapa en förståelse för hur de svenska 
tillverkningsföretagens affärsmiljö påverkas av digitaliserade slutprodukter och hur företagen 
anpassar sig och förändrar sig för att vara framgångsrika i den framtida digitala eran. 
Examensarbetets mål är att analysera hur dessa förändringar påverkar organisationen och 
förvaltningen av innovation. Examensarbetet har även som mål att förklara de 
affärsmöjligheter som uppstår i samband med uppkomsten av digitala användarcentrerade 
innovationsmetoder, som möjliggörs av digitaliserade slutprodukter. 

Examensarbetet kombinerade data från intervjuer och undersökningar, med personer i 
chefspositioner inom flera svenska tillverkningsföretag. Det framgick att ett starkare fokus på 
innovation inom digitaliserade slutprodukter behövs och att företag omvärderar sin 
organisationsstruktur för att bli mer tvärfunktionella, integrerade, och agila. Då digitalisering 
triggar innovation, behövs fler resurser tillsättas till innovation kring digitaliserade 
slutprodukter. Digitalisering bör också inkluderas i företagens affärsstrategi. Flera olika 
affärsmöjligheter möjliggörs av digitala användarcentrerade innovationsmetoder. Insamlad 
data som generas av detta nya sätt för företag att interagera med sina slutanvändare på 
kommer att finnas tillgängligt överallt och när som helst genom hela den industriella 
värdekedjan. För att kunna använda datan måste företagen identifiera nya sätt att analysera 
den på för att kunna omvandla den till affärsresultat. Traditionella tillverkningsföretag har 
precis börjat att inhämta och att analysera insamlad data och de tror att affärsmöjligheterna 
som genereras enbart visar toppen av ett isberg. 

Nyckelord: Digitalisering, Digitaliserade slutprodukter, Innovation, användarcentrerade innovationsmetoder, 
Tillverkningsindustri. 



 

  



 

 

 

 

 Master of Science Thesis MMK 2016:142 MPI 14 

 

How Swedish manufacturing companies have to 
rethink innovation when introducing digitalized 

products 

   

  Jorge Peydro 
Stefan Stanica 

Approved 

2016-06-15 

Examiner 

Gunilla Ölundh Sandström 

Supervisor 

Susanne Nilsson 
 Commissioner 

Deloitte AB 

Contact person 

Victor Kotnik 

Abstract 
This master thesis has been performed for Deloitte AB in their pursuit of increasing their 
knowledge about how digitalization of end products is affecting the Swedish manufacturing 
industry. The general issue of this thesis is to understand how the business environment of the 
Swedish manufacturing companies is affected by the introduction of digitalized products and 
how they are changing in order to be successful in the upcoming digital era. Once these 
changes are understood, this thesis seeks to analyse how they are affecting the organization 
and management of innovation. Additionally, this thesis aims to explain the business 
opportunities that emerge with the rise of the digital user-centered innovation practices that 
are enabled by digitalized end products. 

This thesis combined interview data with survey data from people within managerial positions 
at several Swedish manufacturing companies. It was identified that a stronger focus in 
innovation around digitalization of end products is needed and that companies will have to 
rethink the organization of innovation in a cross functional, integrated, and agile way. As 
digitalization is triggering innovation, more resources to innovate around digitalized end 
products should be allocated. Digitalization should hence be included in the normal business 
strategy of the companies.  

Many different business opportunities that emerge from the data that is enabled by the digital 
user-centered practices were identified. Data collected from this new way for companies to 
interact with their end-users will be available at any time and everywhere throughout the 
whole industrial value-chain. In order for this data to be of use, companies have to transform 
it into business outcomes by analysing it. Traditional manufacturing companies are just at the 
earliest stage of analysing the gathered data and they believe that the business opportunities 
from it only show the tip of the iceberg. 

Keywords: Digitalization, Digitalized products, Innovation, User-Centered Innovation, Manufacturing Industry  
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Glossary 
• Digitization 

The action or process of digitizing refers to the conversion of analogue data (from machinery, people 
or any physical asset) into digital form. It is the material process of converting individual analogue 
streams of information into digital bits. Hence, digitization is seen as a part of the digitalization 
process. 

• Digitalization 
The process of adaption or increase in use of interconnected digital technologies by a consumer, 
organization, industry, government, country etc. It can be seen as the way in which many domains of 
social life are restructured around digital communication, digital information and digital 
infrastructures. Digitalization is the process of digitizing and interconnecting the digitized data 
through interconnected digital technologies and products. 

• Internet of Things 
The Internet of Things (IoT) is an environment in which objects, animals or people are provided with 
the ability to transfer data over a network without requiring human-to-human or human-to-computer 
interaction. That is the ubiquitous connection of people, things and machines. 

• Industry 4.0 
The Industry 4.0 or the fourth industrial revolution is the internet of things, services, data and people 
in the manufacturing environment. 

• Manufacturing 
The process of converting raw materials or components into usable products through human skill and 
knowledge. 

• Manufacturing Industry 
The manufacturing industry comprises establishments engaged in the transformation of raw materials 
substances, or components into new products. It is a business system that encompasses all activities 
that extend from R&D, design, engineering, to production, finance, sales, marketing, and after-sales 
service. 

• Innovation 
The successful implementation of creative ideas within an organization. 

• Product Innovation Process 
Describes the management and the phases of the process from where the idea is generated until the 
refinement of the commercialized product after sales. 

• User-Centered Innovation 
User-Centered Innovation is an innovation framework in which the needs, wants, problems and 
limitations of end-users of a product, service or process are given extensive attention at each stage of 
the innovation process. User involvement and interaction are the main activities within this specific 
innovation framework, where feedback and user’s input are critical. 

• End-User 
The end-user is used to refer to the user for whom a product or service is designed for. In other words, 
it is the user who is intended to ultimately experience the value of the product. 
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1 Introduction 
This master thesis is performed in the KTH School of Industrial engineering and Management (ITM). 
More concretely, in the Integrated Product Development department and for the consulting 
department of the company Deloitte AB, Stockholm, Sweden. Deloitte AB is a member firm of Deloitte 
Touche Tohmatsu Limited. Deloitte AB provides services of audit, consulting, financial advisory, risk 
management, and tax to select clients. Deloitte offers their clients the conditions to reach the biggest 
possible success within their business by providing high industry expertise, innovation, development of 
employees, and integrated work systems both locally and globally. This master thesis has been 
developed as a part of Deloitte’s desire to expand its knowledge about the Swedish manufacturing 
industry. This project is based on collaboration between two master students of KTH, Deloitte AB, and 
Swedish manufacturing companies. 

1.1 Background 
Currently, the new trend of digitalization is being developed in today's industries around the 
world. Digitalization, which can be understood by the continuing convergence of the real and 
the virtual worlds, will be the main driver of innovation and change in all sectors of our 
economy. The exponentially growing amount of data and the convergence of different 
affordable technologies are transforming all areas of the economy (Kagermann, 2015). This is 
a global phenomenon that touches every industry and nearly every consumer in the world 
(Schlaepfer & Koch, 2015).  

For many industries, digitalization is completely revolutionizing the way companies interact 
with their customers. Digitalization is changing the way products are made, sold, and 
distributed, as well as how companies are managed, and how and with whom they compete 
(Acker, et al., 2015). More concretely, traditional manufacturing industry is in the throes of a 
digital transformation that is accelerated by exponentially growing technologies (Schlaepfer 
& Koch, 2015). The increasing digitization and interconnection of products, services, value 
chains and business models in the manufacturing sector is creating the fourth industrial 
revolution — the Industry 4.0 (Koch, et al., 2014). This process is defining a whole new type 
of industry for the manufacturing sector (Lerch & Gotsch, 2015) with the ultimate goal of 
better satisfying customer needs (Koch, et al., 2014). 

1.2 Problem Description 
The problem that the authors of this thesis identified is that companies and their industrial 
processes need to adapt to the rapid change produced by digitization if they do not want to be 
left behind in their sector (Schlaepfer & Koch, 2015). The Swedish manufacturing industry is 
increasing its efforts to introduce the digitalization into their innovation processes in order to 
attract customers and be competitive in the long-term. Proving this, several manufacturing 
companies such as Electrolux, Atlas Copco, Alfa Laval, Ericsson, Volvo Corporation, Volvo 
Cars, and Assa Abloy are showing this effort by integrating digitalized features into 
traditional manufacturing products, thus creating digitalized products (Svensson, 2013). This 
digitalization of end products or external digitalization is believed to have a great impact in 
the manufacturing industry since it provides opportunities and challenges for the 
manufacturing industry. In order for this transition to be successful, there is a need of 
innovative solutions and new processes around digitalization. This is a challenge since 
Swedish manufacturing companies are not used to innovate around novel solutions such as 

http://www2.deloitte.com/global/en/services/audit.html
http://www2.deloitte.com/global/en/pages/strategy/topics/consulting-deloitte.html
http://www2.deloitte.com/global/en/services/finance.html
http://www2.deloitte.com/global/en/services/risk.html
http://www2.deloitte.com/global/en/services/risk.html
http://www2.deloitte.com/global/en/services/tax.html
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digitalized end products. Therefore, they will have to rethink their innovation practices when 
introducing digitalized products. The digitalized products are making Swedish manufacturing 
companies to shift towards an increased end-user involvement and interaction, instead of an 
internal focus to manufacture (Svensson, 2013). Moreover, studies show that many business 
opportunities are emerging from the collection of data that is enabled by the digital interaction 
and involvement with the end-users. Summarizing, the main problem that companies have to 
face, is that they will have to understand, as soon as possible, how to manage and perform the 
transition from traditional products to digitalized end products and the data that it entails. 

1.3 Purpose 
The purpose of this thesis is to understand how the digitalization of end products is affecting 
the organization and management of innovation of the Swedish manufacturing industry. A 
more specific purpose is to analyse how digitalized products are affecting the user-centered 
practices and specifically, which business opportunities these changes bring to the Swedish 
manufacturing industry. These practices place the needs, wants, problems and limitations of 
end-users at the centre of the innovation processes in order to create a complete user 
experience. User involvement and interaction are the main activities within this specific 
innovation process, where feedback and user’s input are critical. 

1.4 Scope 
The thesis was performed in order to investigate how the digitalization of end products is 
affecting the innovation practices in the Swedish manufacturing industry and its specific 
effect on the interaction and involvement with their end-users. Since this is a novel topic, not 
many prior studies were found around this theme. A few studies (Yoo, et al., 2010; Yoo, et 
al., 2012; Bharadwaj, et al., 2013; Henfridsson, et al., 2014; Nylen & Holmström, 2015) have 
identified general implications that digitalization has on the management and organization of 
innovation. However, they did not specifically investigate the effect of digitalized end 
products and they acknowledged that additional insights from companies are needed 
(Bharadwaj, et al., 2013).Furthermore, these studies state that this is a topic that has to be 
analysed more thoroughly. The authors of this thesis want to address this need and aim to 
contribute with valuable information for this emerging research field. 

This thesis will also provide Deloitte AB with knowledge of how the innovation practices in a 
number of Swedish manufacturing companies are affected by the upcoming trend of 
digitalization. The investigation is intended to provide Deloitte AB with data of challenges, 
changes, and consequences that manufacturing companies will face in their innovation 
processes when entering in the digital era. Deloitte AB will also be provided with insights of 
the capabilities that the Swedish manufacturing companies need to develop, which will offer 
Deloitte AB the opportunity to support Swedish manufacturing companies in their pursuit of 
digitalizing their business. 

1.4.1 Delimitations 
As the thesis could easily become too extensive and overwhelming, delimitations were set in 
order to keep within the timeframe and deliver a thesis of high quality. The delimitations are 
presented below: 
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• Manufacturing companies: 
This thesis analysed manufacturing companies whose products are directly used by 
end-users. This was due to the thesis’ specific purpose of analysing the impact of 
digitalized products on user-centered activities. 

• Digitalization: 
This thesis analysed the specific impact of the digitalized products and the direct 
systems connected to them, such as databases or digital channels, on the innovation 
practices. It did not consider the impact of the digitalization of the whole factory, 
known as Industry 4.0, such as digitized manufacturing processes and internal 
machinery, where the digitalized products are connected to the shop floor. This 
delimitation was adopted since digitalization is a broad term and it englobes many 
different concepts. Moreover, the authors decided to just focus on the external part due 
to the analysis on the end-user centered practices. 
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2 Literature Review 
In the last years the Swedish manufacturing industry has shown a great interest in world-wide 
trends such as digitalization (Schlaepfer & Koch, 2015).This trend appears to be a key factor 
in innovation practices, where end-users are becoming more and more demanding by giving 
customized products an increasing importance. In order to keep up with these high 
expectations and not be left behind their competitors, companies will have to digitalize their 
business as soon as possible (Markovitch & Willmott, 2014). To gain a deeper understanding, 
theories and models were thoroughly compared and analysed. Based on this research a 
customized theoretical framework, which is further explained in this chapter, was developed 
in order to match the specific research questions proposed by this thesis. 

2.1 Manufacturing Industry 
“In order to construct a solid literature review for this thesis, it is important to locate the analysis in a 
specific context. The context in which this thesis is placed is the manufacturing industry hence an 
initial understanding of how the manufacturing industry looks like is recommended. Therefore, in this 
section, an overview of the manufacturing industry is provided. First the global manufacturing 
industry is introduced, followed by a review of the Swedish manufacturing industry. This provided an 
overview of the industry, its processes, products, services and its repercussion in a country’s economy. 
Future trends or directions of the Swedish and International manufacturing sector were also 
considered.” 

The manufacturing industry has always occupied a primary position in the economic policies 
(Lopéz-Goméz, et al., 2013) and the role of manufacturing in the global economy continues to 
evolve (Manyika, et al., 2012). The economic prosperity of a nation is tied to the strength of 
its manufacturing industry and the ability to accumulate useful knowledge and capabilities 
that result in competitive innovative products in global markets (Moavenzadeh, et al., 2013). 
This industry is the base of innovation since the majority of innovations are introduced first 
and commercialized in this industry, making it the main engine of technical change and 
economic growth (Lopéz-Goméz, et al., 2013). 

Studies define “manufacturing” differently. Some focus on future production technologies, 
while others address the entire industrial value-chain. Some studies restrict their analysis to 
“traditional sectors”, while others address all product-based industries. Due to these different 
perspectives, it is generally acknowledged that the boundaries of manufacturing and other 
sectors can be diffuse (O’Sullivan & Mitchell, 2013). In order to encompass all sectors within 
the industry, this thesis adopted one of the definitions given by O’Sullivan & Mitchell (2013), 
defining manufacturing as the process of converting raw materials or components into usable 
products through human skill and knowledge. Therefore, the manufacturing industry 
comprises establishments, such as plants or factories, engaged in the mechanical or chemical 
transformation of raw materials substances or components into new products (O’Sullivan & 
Mitchell, 2013). 

The manufacturing industry entails complex interactions and interdependencies between 
many product systems. This results in intricate value-chains that have to be considered when 
analysing the manufacturing industry (O’Sullivan & Mitchell, 2013). In order to have a clear 
overview, the authors of this thesis separated the activities carried out in the manufacturing 
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industry adopting the manufacturing value-chain defined by O’Sullivan & Mitchell (2013). 
The value-chain of manufacturing companies is illustrated in Figure 1 below. 

 

Figure 1. Manufacturing value-chain. 

The value-chain of the manufacturing industry, which is complex, highly interconnected and 
rapidly changing (Moavenzadeh, et al., 2013), visualizes the different stages from raw 
material to final product. This manufacturing system, which is defined through the industrial 
value-chain, is designed to perform the activities required to ultimately deliver end products 
to the customer and meet their needs (O’Sullivan & Mitchell, 2013). Many studies state that 
the manufacturing industry is currently witnessing high impact changes in the business 
models, which are driven by the rising complexity in buyer behaviour, technological 
advancements and competitive pressures (Lakkad, et al., 2013). With these changes, 
manufacturing has become more than just making physical products, which has led to a 
fundamental shift in the way companies do business (Lopéz-Goméz, et al., 2013). 

Swedish Manufacturing Industry 
The manufacturing industry has been a key driver for Sweden during years of prosperous 
growth, as well as keeping the economy out of recession. The progress and productivity gains 
in this industry have mainly been the harvest of global expansion of Swedish companies and 
their establishment in growing markets (Warrol Ersson, et al., 2015). Since manufacturing 
industry has been the pillar of the Swedish economy in the previous years, it is also expected 
to be of fundamental economic significance for Sweden’s future growth and welfare (Warrol 
Ersson, et al., 2015). 

This thesis identified one vital area which is believed to be fundamental to continue Sweden’s 
economic growth. This area is to keep fostering the international growth success of the 
manufacturing industry, by making Sweden a leader in innovation productivity. Innovation 
productivity is defined as value creation from new products, services and business models 
compared with R&D investments (Nauclér, et al., 2012). To do so, Nauclér, et al., (2012) 
suggests that Sweden should increase the rate of research and development and stress 
innovation among products, services and business models (Nauclér, et al., 2012). 

Swedish manufacturing industry is a pioneer in producing customized, high-end industrial 
services (Warrol Ersson, et al., 2015). Companies within this industry aim to be flexible and 
driven by continuous development. This approach makes the manufacturing industry suitable 
for facing new challenges and opportunities (Warrol Ersson, et al., 2015), such as the 
digitalization of end products. Thus, increasing innovation investments are necessary for 
companies to digitalize and to support the R&D of new technologies, organizations and 
processes (Warrol Ersson, et al., 2015; O’Sullivan & Mitchell, 2013). 
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2.1.1 Megatrends in the Manufacturing Industry 
The manufacturing industry is immersed in a period of significant change and uncertainty, full 
of opportunities that will challenge the future manufacturing competitiveness (O’Sullivan & 
Mitchell, 2013; Manyika, et al., 2012). The new era of manufacturing will be marked by 
companies that use information and analytics to deliver products and services. It will also be a 
time of rapid innovation (Manyika, et al., 2012) and increased network-based processes 
(Nauclér, et al., 2012; Lopéz-Goméz, et al., 2013; Giffi, et al., 2015). 

In high wage economies, such as Sweden, several trends that might influence the potential of 
Swedish manufacturing industries have been identified in different studies (O’Sullivan & 
Mithchell, 2013; Manyika, et al., 2012; Lakkad, et al., 2013; Schlaepfer & Koch, 2015). 
Among these trends, some were considered relevant for this thesis due to their linkage to 
digitalization and the end-users. The relevant trends were classified under two megatrends, 
digitalization and consumerization. These megatrends including the sub-trends associated to 
them are illustrated in Figure 2 below. 

 
Figure 2. Consumerization and digitalization megatrends 

The megatrends and social challenges outlined below in this section are already creating 
strong pressures for change and innovation. These megatrends are highly important for the 
future of the manufacturing industry. Short-term competitiveness requires stable and efficient 
processes from innovation to industrialization, while long-term success relies on 
responsiveness to megatrends and the challenges associated to these (Warrol Ersson, et al., 
2015). Therefore, it is clear that manufacturing companies will have to follow the pace of 
these trends (Warrol Ersson, et al., 2015). 

Consumerization 
The first identified megatrend was the consumerization of manufacturing, meaning that the 
manufacturing industry is moving from a B2B (business-to-business) approach towards a 
B2B2C (business-to-business-to-customer) perspective (Lakkad, et al., 2013; Schlaepfer & 
Koch, 2015). The end-user focus guides the directions of business systems inside the 
manufacturing industry. Since the customers’ demands are changing rapidly and at a high 
pace, companies need to foresee these changes and respond quickly to customer’s behaviours. 
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Therefore, the manufacturing industry is reaching out to the end-users, thereby driving a 
consumerization of manufacturing industry (Bauer, et al., 2015; O’Sullivan & Mitchell, 2013; 
Lakkad, et al., 2013; Lopéz-Goméz, et al., 2013). Consumerization is causing manufacturers 
to create mechanisms to narrow the gap and get closer to the consumer. This focus on 
consumer proximity and customer experience aims to increase customer retention, loyalty and 
advocacy (Lakkad, et al., 2013). With this high consumerization, customers are forcing 
Swedish companies to focus on production of complex and customized products. Customers 
increasingly want to determine how their products are designed and made, and will be having 
an input into development and production processes at an early stage. Success is achieved by 
coping with a large range of product variety and high customization, while rapidly 
introducing new products (Manyika, et al., 2012; Warrol Ersson, et al., 2015). 

Digitalization 
The second identified megatrend was digitalization, which aims to digitally connect all the 
different elements within the company’s environment. Digitalization is not just about products 
but it is about the whole business. The digitalization hence causes the inevitable movement of 
industries toward an “Internet of Things”, IoT, in which business models, products, offerings, 
and value-chains are digitalized to the maximum extent possible (Bradley, et al., 2015). 

The constantly evolving and emerging digital transformation of the manufacturing industry 
provides the capacity of using high performing computing (HPC), artificial intelligence, 
sensing, big data and predictive analytics, mobility technologies, social media, ICTs, clouds, 
and interactive marketing. These emerging digital technologies will have a greater effect on 
the manufacturing industry over the next years and are the base for enabling this new trend of 
digitalization (Macaulay, et al., 2015; Lakkad, et al., 2013). 

These technological advances that are becoming present in the manufacturing industry, enable 
modularity and connectivity, and are transforming products into “smart or digitalized 
products” (Hagel III, et al., 2015). Digitalization enables firms to complement physical goods 
with digital services that utilize the data generated, in this way creating digitalized products 
(Yoo, et al., 2012; Bharadwaj, et al., 2013). During the last decade, the business infrastructure 
has become digital with increased interconnections among products, processes, and services 
(Bharadwaj, et al., 2013; Yoo, et al., 2012). All signs indicate that the digitalization of 
products is increasing and that it will continue to do so in the near future (Acker, et al., 2015; 
Henfridsson, et al., 2014). This means that in a near future not only people will constantly be 
connected, but also that products will be able to communicate with each other (Warrol Ersson, 
et al., 2015). 

2.1.2 Challenges and Capabilities that come with the Megatrends 
Several authors, such as Warrol Ersson, et al., (2015), Nauclér, et al., (2012), O’Sullivan & 
Mitchell (2013), and Manyika, et al., (2012) stress the consequences of the megatrends earlier 
discussed in terms of challenges to the competitiveness of the manufacturing industry. 
Additionally, these authors also recommend several capabilities that companies need to 
develop when facing the previously mentioned challenges. These challenges or capabilities 
may arise from one particular trend or the interplay between both (O’Sullivan & Mitchell, 
2013). 
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Challenges 
The two megatrends presented bring a common challenge, which has to be faced in order to 
follow the pace of the manufacturing industry. This challenge is to strengthen the product 
development processes, which will cause new demands on communication, corporate 
organization (Warrol Ersson, et al., 2015), and an increased pace of innovation (O’Sullivan & 
Mitchell, 2013; Nauclér, et al., 2012; Warrol Ersson, et al., 2015). In line with this, R&D has 
to be more connected and adapted to the increasing pace of innovation and the shorter product 
lifecycles. 

The overall challenge that the consumerization megatrend brings to manufacturing companies 
is to develop customized, fast and flexible products and processes for the future (Manyika, et 
al., 2012; Warrol Ersson, et al., 2015). The systems, competencies, and organisational 
structures should adapt fast to new opportunities and take advantage of changes in the market 
and customer demands (O’Sullivan & Mitchell, 2013; Teknikföretagen, 2008). This flexibility 
and level of customization of products is determined in a major part by the capabilities and 
resources of the manufacturing companies (Warrol Ersson, et al., 2015). 

The challenge that arises from the digitalization megatrend for manufacturing industry is to 
build a digital and knowledge-based organization. The new technology must enable efficient 
transformation of data into useable knowledge. A continuous access to enormous amounts of 
information and new methods to process or transform data will be required (O’Sullivan & 
Mitchell, 2013; Teknikföretagen, 2008). 

Capabilities 
In response to the common challenge that the two megatrends are expected to cause, the firms 
should develop some capabilities in order to create a dynamic competitive advantage in the 
long run: 

• Study how innovation productivity in the manufacturing industry could be further 
improved, for instance by, increasing the investments in R&D and innovation 
(Nauclér, et al., 2012). 

● Accelerate innovation through public-private partnerships and other types of strategic 
research initiatives (Nauclér, et al., 2012; O’Sullivan & Mitchell, 2013; Macaulay, et 
al., 2015). 

● Companies have to build their R&D capabilities in order to become a networked 
enterprise that uses “big data” analytics (Manyika, et al., 2012; Giffi, et al., 2015; 
Macaulay, et al., 2015). 

● Companies should promote R&D into emerging new technologies, integration of 
elemental technologies, and hardware coordination with software (O’Sullivan & 
Mitchell, 2013). 

In order to face the challenge of having flexible and customized processes, manufacturing 
companies need to respond more rapidly to customer demands (Lopéz-Goméz, et al., 2013; 
O’Sullivan & Mitchell, 2013). To do so, an evolved supply chain that provides visibility from 
the manufacturer to the end-user must be developed. This will help with the demand planning, 
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consumer co-innovation, and product development (Lakkad, et al., 2013). In other words, in 
order to achieve a sustainable competitive advantage for production facilities in high-wage 
countries, manufacturing companies must increase the variability and individuality of 
products while at the same time producing them at mass production prices (Lopéz-Goméz, et 
al., 2013; O’Sullivan & Mitchell, 2013; Siemens, 2015). 

To achieve the full potential of digitalization, manufacturers will need to go further in the 
digitalization process. This will require holistic organizational and technological change, 
which calls for digital business transformation. It is up to the top-management of the 
manufacturing industry to guide the digitalization towards the emerging technologies in the 
organization and digitize them (Macaulay, et al., 2015). 

2.2 Innovation and Digitalization 
“When introducing the manufacturing industry, the authors of this thesis mentioned the megatrend of 
digitalization and pinpointed some basic challenges for the manufacturing industry related to it. In the 
current section, the authors of this thesis aim to examine the digitalization trend from an innovation 
perspective. In order to go in line with the purpose of this thesis, a literature review regarding 
innovation was conducted. Additionally, the impact of the digitalization and consumerization 
megatrends on innovation is also analysed in this section.” 

As innovation can be seen as somewhat of an abstract term, this thesis has adopted the 
definition of Amabile, et al., (1996), who define innovation as “the successful implementation 
of creative ideas within an organisation”. They argue that all innovations have its roots in a 
creative idea, although successful innovations do not emerge only from creative ideas that 
originate within an organization but also from ideas that originate elsewhere, as in technology 
transfer. Therefore, since digitalization emerges with the creative idea of the Internet of 
Things (Bradley, et al., 2015) and also involves technology transfer from digital technologies, 
it is considered as an innovative process. In this process, an innovative mind-set and creative 
solutions will be required in order to implement it successfully. This perspective of 
digitalization also matches with the definition of McLean (2005) since he defines innovation 
as “a process of developing and implementing a new idea”. In addition, the process normally 
contains of different activities, such as idea development, testing, marketing initiatives, and 
high-quality implementation in the production process. These are in turn ruled by factors like 
management and organisational culture (Lund, 2015). McLean (2005) also argues that 
innovation can take place in many domains, i.e. technical, organizational or social, and it has 
been shown in the previous chapter that digitalization affects all these three. 

With the impact of the digitalized end products, the manufacturing industry will have to adapt 
and change their innovation processes. The increasing digitalization will open up a totally 
new era for innovation in which physical and digital components are merged (Yoo, et al., 
2012). Exponential digital technologies are influencing the core of the products, services, and 
operations of many organizations and are disruptively changing the nature of product and 
process innovations (Yoo, et al., 2012). Therefore, the competitiveness of future 
manufacturing firms will be increasingly linked to rapidly introduce innovations to their 
processes and products (Science and Technology Institute, 2010) (Giffi, et al., 2015). 



 

11 
 

The prosperity of a company only occurs when innovations are successfully translated to a 
flow of new products and services (O’Sullivan & Mitchell, 2013). Continuing innovations are 
the main forces in the digitalization era. The constant presence of digitalization will drive 
innovation throughout the whole industrial value-chain (Yoo, et al., 2010). Due to this, many 
companies are increasingly investing in new digital innovation systems that connect people, 
resources, machines, products, policies, and organizations to transfer new ideas through 
digital technologies into commercialized products and services (Giffi, et al., 2015). Yoo, et 
al., (2010) and Henfridsson (2014) state that digital innovations are often quite disruptive to 
an organization and that it is usually required that the organization experiences a fundamental 
transformation. This transformation will consist of using digitalized products to develop 
functions to deliver value for the users, understanding the digital thread among these products, 
creating an interconnected organizational context, and embracing digitalization in an 
organizational level (Yoo, et al., 2010). 

2.2.1 Digital Business Management 
In order to guide and manage the innovative practices around digitalization in the most 
profitable way and successfully implement them, the authors of this thesis believe the changes 
on traditional business strategies have to be addressed. This statement is supported by 
Bharadwaj, et al., (2013) who state that particular attention should be paid to analyse the 
impact of digitalization on digital business strategies. Bharadwaj, et al., (2013) develop a 
digital business strategy but state that ideas regarding digital business strategy are still in the 
early stages of development and that new insight from companies must be taken. 

According to Bharadwaj, et al., (2013), digital business strategy is defined as “organizational 
strategy formulated and executed by leveraging digital resources to create differential value”. 
Bharadwaj, et al., (2013) believe that as firms and industries become more digital and rely on 
information, communication, and connectivity, digital business strategy will be the main 
business strategy. Therefore, the innovation strategy will also be affected by the new digital 
business strategy that companies will have to address when introducing digitalized end 
products and when innovating around them. 

Leadership within Digital Innovation 
Digital innovation has to start with top-down leadership and requires organizational, process, 
and technological changes (Macaulay, et al., 2015; Ebner & Bechtold, 2012). First, the leaders 
should gain a good understanding of the latest digital applications in order to develop the 
appropriate digital capabilities (Ebner & Bechtold, 2012). Once the business processes and 
digital capabilities are developed in these areas, companies will obtain a competitive 
advantage which will allow them to build a new customer, partner, and organizational 
experience for the digital age (Macaulay, et al., 2015). Moreover, digitalization encourages 
the involvement among different players, new partnerships, suppliers, stakeholders, and 
customers (Hirt & Willmott, 2014). This, together with the increasing connectivity will 
require more interactions, which will lead to more open processes, and organizations’ leaders 
will need to manage those successfully. 

Complexity and a lack of digital capabilities are holding firms back (Macaulay, et al., 2015). 
However, O’Reilly & Tushman (2008) and Lavie, et al., (2010) state that firms can learn how 
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to deal with radical and incremental innovation simultaneously by building ambidextrous 
structures and accumulating dynamic capabilities. Executives need to analyse each digital 
initiative, ensuring it is clearly aligned with the broad business strategy. As digital 
technologies have unique characteristics, firms face two limitations when dealing with digital 
innovation. They need expert managers of digital technology and they need not to limit the 
digital technology in a macro-level perspective with broad strategic recommendations (Nylen 
& Holmström, 2015). 

Since managing digital innovation is a novel practice, Nylen & Holmström (2015) suggest 
five key areas that leaders should address: 

● First, digital products should not only be efficient to use and easy to learn, but also 
provide a rich user experience in terms of usability, aesthetics, and engagement. 

● Second, firms need to clearly articulate the value proposition of each digital product 
basing on the customer and products segmentation. 

● Third, digitalization involves gathering information on digital devices and channels, 
and user behaviours in order to identify and exploit opportunities for innovation. 

● Fourth, as digital innovation requires new capabilities, firms need to evaluate their 
mechanisms for supporting continuous learning of digital technologies in order to set 
up dynamic innovation teams. 

● Fifth, assessing the available space and time for improvising through learning by 
doing with digital technologies and the mechanisms for coordinating such efforts is a 
key activity. 

When having evaluated the previous key areas, new opportunities will arise for the leaders. 
Through digital channels, the interaction among customers, suppliers, stakeholders, and 
employees will be enhanced. The big data analytics, which improves the overall business 
performance level, will improve the management of decisions. To end with, new digital 
business models such as peer-to-peer product innovation or customer service will arise (Hirt 
& Willmott, 2014). 

2.2.2 Business Opportunities from Digitalized end Products 
Based on the literature review, the authors of this thesis developed a framework referred to as 
the digital shack which is based on key elements identified in the literature. The digital shack 
is illustrated in Figure 3 and summarizes what is needed to successfully leverage the usage 
and connection of data and information in manufacturing companies, which is the key to 
embrace the business opportunities that digitalized products bring. 

The digital shack is formed by a foundation base, referred to as the exponential digital 
technologies by Bauer, et al., (2015), which allow the four pillars of the shack to be sustained. 
As a part of the foundation, the digital innovation practices will act as a catalyst for the four 
main pillars. The four pillars, which are further explained, demonstrate the huge potential of 
the digitalization of products and are referred to as the main characteristics of it. The four 
pillars are; vertical networking of smart production systems, as referred by Koch, et al., 
(2014) and Schlaepfer & Koch (2015), horizontal integration via a new generation of global 
value chain networks, as referred by Koch, et al., (2014) and Schlaepfer & Koch (2015), 
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through-engineering across the entire value chain, as referred by Schlaepfer & Koch (2015), 
and the development of digital business models that offer significant additional value to 
customers through tailor-made solutions, as referred by Koch, et al., (2014) and Bauer, et al., 
(2015). Within the description of each pillar, the business opportunities that were found in the 
literature are also presented. 

 
Figure 3. The Digital Shack 

Exponential digital technologies, such as ICT, sensors, clouds, big data and analytics, IT-
enabled manufacturing, increasing computer capacity and robotics, are vital for developing 
the digital capabilities that allow companies to digitalize (Schlaepfer & Koch, 2015). The 
widespread adoption of exponential digital technologies is not only connecting machines with 
each other, but they are also creating a smart network of properties, ICT systems, smart 
products, and individuals throughout the whole manufacturing value-chain (Schlaepfer & 
Koch, 2015). 

Digital innovation practices act as a catalyst, accelerating the construction of the four pillars. 
Exponential technologies encourage the digital transformation to Industry 4.0 since they can 
accelerate the change and have the capacity to boost customer focus, individualization, 
flexibility, integration of external partners, and cost savings (Schlaepfer & Koch, 2015). The 
traditional view of innovation in manufacturing, which was orbiting around product offerings, 
will change into innovation on business models in combination with customer-oriented 
functions such as services or distribution channels (Schlaepfer & Koch, 2015). The connected 
nature of digital technologies enables the usage of techniques such as open innovation, co-
creation and crowdsourcing. (Ebner & Bechtold, 2012). Corporate venturing allows 
companies to invest in new trends, disruptive innovation and exponential technologies 
(Schlaepfer & Koch, 2015). However, the use and integration of exponential technologies 
need to be continuous and step by step (Schlaepfer & Koch, 2015). 
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The vertical networking refers to the digitalization of products regarding services and 
connecting functions along the whole industrial value-chain (Koch, et al., 2014; Giffi, et al., 
2015). Increased vertical networking along the industrial value-chain allows greater real-time 
performance monitoring, rapid response to product failures, and predictive maintenance 
(Koch, et al., 2014; Giffi, et al., 2015; Bauer, et al., 2015; Mueller, 2015; Ebner & Bechtold, 
2012). In order to exploit the vertical networking, manufacturers have to use internal 
networking and analytics and data management to enable a rapid decision-making process 
(Schlaepfer & Koch, 2015; Mueller, 2015). This enables them to match supply and demand, 
which maximizes the value captured from the market and creates a resource efficiency that 
leads to a reduction of waste (Koch, et al., 2014; Schlaepfer & Koch, 2015; Bauer, et al., 
2015; Ebner & Bechtold, 2012). 

The horizontal integration addresses the digitalization that supports expansion into additional 
business practices in similar or different industries. This is achieved via the creation of new 
global networks which involves the integration of business partners, suppliers, and customers, 
which can generate new business and cooperation models (Koch, et al., 2014; Schlaepfer & 
Koch, 2015; Bauer, et al., 2015; Ebner & Bechtold, 2012; Mueller, 2015) Collaboration 
across company borders through alliances, strategic partnerships, and cooperation in 
communities (Bauer, et al., 2015) will be required, resulting in competition between corporate 
networks (Kagermann, 2015). 

To create these new real-time optimised networks, companies will have to integrate data and 
processes from outside and inside the company (Schlaepfer & Koch, 2015; Bauer, et al., 
2015). This includes the integration of all the external value-chain partners that are needed to 
satisfy customer needs and fulfil requested services (Koch, et al., 2014). With the horizontal 
integration across companies, the planning efficiency, control, flexibility, and transparency 
over the whole industrial value-chain increase (Koch, et al., 2014; Schlaepfer & Koch, 2015; 
Ebner & Bechtold, 2012) Therefore, Industry 4.0 enables a closer collaboration with suppliers 
and customers when co-developing products and services, and provides deeper insights into 
the supply-chains that assist manufacturing and logistics (Mueller, 2015; Bauer, et al., 2015; 
Ebner & Bechtold, 2012). 

Through-engineering indicates that by means of digitalization, organizations do not only take 
into account the production process when designing, but the whole industrial value-chain and 
the full life cycle of both products and customers (Schlaepfer & Koch, 2015). In this way, the 
development of new digitalized products in Industry 4.0 is integrated and coordinated along 
the entire industrial value-chain. This enables to create synergies between product 
development and production systems, by leveraging cross functional information (Schlaepfer 
& Koch, 2015; Bauer, et al., 2015). 

The main characteristic of through-engineering is that data and information are available at all 
phases of the industrial value-chain, enabling new, more flexible processes (Schlaepfer & 
Koch, 2015). Through the use of digital technologies, the constant stream of real-time data 
from connected products will be converted into valuable business insights. Therefore, the data 
collected through sensors and stored in cloud-based applications will be transferred to 
advanced analytics applications and predictive algorithms where the findings will have to be 
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coordinated with customer information systems (Schlaepfer & Koch, 2015; Giffi, et al., 2015; 
Ebner & Bechtold, 2012). Identifying and securing crucial control points, where critical data 
is measured and turned into business outcomes, will be necessary (Bauer, et al., 2015). With 
this, the new form of engineering in Industry 4.0 shifts from optimizing physical assets to 
optimizing how data and information are used along industrial value-chain. This digital 
optimization builds on an end-to-end information flow which will result in data-driven 
business models (Bauer, et al., 2015). 

Digital Business Models, which are brought by the digital products and technologies, are 
reinventing the manufacturing industry (Lakkad, et al., 2013). Smart networks are built by 
increasingly integrating goods, services, information, and external value-chain partners from 
the manufacturing industry, creating different digital business models (Schlaepfer & Koch, 
2015; Giffi, et al., 2015; Ebner & Bechtold, 2012; Warrol Ersson, et al., 2015). These 
business models, which are newly emerging, are often disruptive, self-organized, and focused 
on functions rather than physical products (Schlaepfer & Koch, 2015; Giffi, et al., 2015; 
Koch, et al., 2014; Warrol Ersson, et al., 2015). They have a higher customer-specific and 
individualised focus and offer considerable extra value to customers through individualized, 
and customized solutions (Schlaepfer & Koch, 2015; Giffi, et al., 2015; Koch, et al., 2014; 
Ebner & Bechtold, 2012; Bauer, et al., 2015). In order to optimise these digital business 
models, digital capabilities related to the exploitation of the exponential digital technologies 
should be developed. These comprise factors such as attracting digital talent, setting up cross-
functional management (Bauer, et al., 2015), and enabling real-time monitoring and service 
forecasting (Westergren & Holmström, 2012). 

2.2.3 Impact of Digitalized Products on the Innovation Process 
The specific impact of digitalized products on the innovation processes remains somewhat 
blurry throughout the literature. However, some authors have addressed this issue and have 
drawn some concrete conclusions (Yoo, et al., 2010; Henfridsson, et al., 2014; Yoo, et al., 
2012; Nylen & Holmström, 2015). Recent research by Yoo, et al., (2010), (2012), and 
Henfridsson, et al., (2014) pinpoint that the unique characteristics of digitalization enables 
novel digital innovation processes, which are rapid and difficult to control and predict. 
Digitalization of the innovation processes will lead to the emergence of shared platforms 
where people from both within and from outside the company will be able to contribute to the 
innovation process (Yoo, et al., 2010). In addition, digitalization has the potential of reducing 
the communication costs, thereby making the participation of external value-chain partners in 
the innovation process more affordable. This will lead to the utilization of crowds to generate 
ideas and making the innovation process open source projects (Yoo, et al., 2010). 

Digitalization creates complex rapid-paced digital innovation processes that companies will 
have to adapt to. In this way, digitalization will reduce the development time of their products 
and hence the time to market, producing rapid innovation cycles (Hagel III, et al., 2015). 
These processes lean on the interconnectivity and re-configurability of digital technologies 
(Yoo, et al., 2010). In order for firms to adapt their innovation processes to this rapid 
innovation pace, it is important to understand the temporal dynamics of digital innovation and 
digital technologies (Yoo, et al., 2010). Understanding the effects of such acceleration will 
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also be essential to redirect the innovation processes (Yoo, et al., 2010). Summarising, the key 
challenge for any firm that wants to digitalize is to understand the distinctive properties of 
digital innovation processes (Yoo, et al., 2012). When doing so, firms have to challenge 
settled perspectives and assumptions that aim to support their innovation practices, such as 
their product and service portfolio, their relationships to the digital environment, and their 
organizational properties (Nylen & Holmström, 2015). 

A specific innovation process model was adopted for this thesis in order to analyse the impact 
of digitalized products in each part and in the whole innovation process. This allowed the 
division of the innovation practices in different sub-processes in order to perform a more 
thorough analysis. The innovation processes model that was adopted for this thesis was the 
Coupling model from the third generation of innovation processes, developed by Rothwell 
(1995). The adaption of the Coupling model is illustrated in Figure 4. 

 
Figure 4. Adaptation of the Coupling model 

This model recognizes interaction between the constituent parts and feedback loops between 
them, although it is essentially a sequential model with limited functional integration (Preez & 
Louw, 2008). Within this model, innovation is a result of simultaneous coupling of 
knowledge within all three functions: R&D, manufacturing and marketing (Preez & Louw, 
2008; Mitasiunas, 2013; Rothwell, 1994). Since the authors of this thesis seek to analyse the 
effect of digitalized products without linking them to the shop floor, few implications on the 
manufacturing phase are expected. The authors of this thesis are aware that digitalization 
entails connectivity and integration among different departments and processes, so it might 
have been appropriate to use a more interactive model of the following generation models. 
However, due to the sequential nature of this model, the different phases in the innovation 
process are well defined, allowing a more seamless and structured analysis to be performed. 
In the following generation models, the boundaries among phases become blurry and different 
steps merge with each other. This would have made the analysis more complex and less 
specific conclusions for each phase would have been drawn. The models from the first and 
second generation were discarded due to their excessive linearity; pull and push models, and 
simplicity. The chosen innovation process is parallel to the industrial value-chain of 
manufacturing companies. This was beneficial for the analysis of the thesis since the 
manufacturing companies are likely to have an innovation process that is aligned with their 
value-chain. 
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2.2.4 The Impact of Digitalized Products on User-Centered 
Innovation Practices 

The urgency of following the consumerization megatrend has boosted an innovation 
framework, called user-centered innovation, in which the users become the central part of 
innovation practices. Customers are now determining how products should be made and they 
want to have an input into development and production processes at an early stage (Schlaepfer 
& Koch, 2015). In this sense, the feedback and input of users have become an increasingly 
important part of product innovation in recent years (Bosch-Sijtsema & Bosch, 2015). This 
requires new behaviour at the business level; involving users in product concept validation 
throughout the entire industrial value-chain, even without having a clear business model 
(Bosch-Sijtsema & Bosch, 2015). The main difference from other innovation approaches is 
that user-centered innovation aims to innovate around the user’s needs and problems, rather 
than forcing the users to change their behaviour to accommodate it to the product 

Digitalization is transforming and reshaping the way companies interact with and involve 
their customers (Friedrich, et al., 2014; Wolle & Hanke, 2014; Acker, et al., 2015). Customers 
are getting more and more used to how digitalization is transforming the customer experience 
and they are expecting this transformation in every industry (Dörner & Meffert, 2015; 
Friedrich, et al., 2014). As digitalization is spreading, it is also changing the nature of 
customers demand. These new demands include more creative products and digital devices 
(Acker, et al., 2015; Lakkad, et al., 2013). Customers are expecting every company to deliver 
digital products with a seamless user experience, with offerings such as intuitive interfaces, 
constant availability, customization, and zero-errors. In order to meet these high expectations, 
companies have no choice but to digitalize their business processes (Markovitch & Willmott, 
2014). Since customers are demanding digital devices, constant connectivity, more and better 
information, and closer interactions, they are becoming the centre of the digitalization in 
every industry (Friedrich, et al., 2014). If this is not achieved, companies cannot expect 
customers to consume what they manufacture anymore. They now need to listen and respond 
to customer’s requirements (Mhaiskar, 2015). Therefore, the authors of this thesis believe that 
the digital transformation of the user-centered practices will generate business opportunities 
for the Swedish manufacturing industry. 

In order to succeed in the digital transformation and create the digital experience that 
customers are demanding, companies will have to work close with customers and collaborate 
across business units and functions (Friedrich, et al., 2014). This will require an iterative 
experimentation and a mind-set of continuous improvement, with the ultimate objective of 
creating value for them (Friedrich, et al., 2014). In order to maximize this value, companies 
need a perfect understanding of the customers demand (Bauer, et al., 2015). Moreover, 
digitalization will also allow companies to react faster to customer’s demands, driving in this 
way an efficient value creation process (Schlaepfer & Koch, 2015). Considering the 
aforementioned information, it can be stated that digitalization supports the fulfilment of 
customer needs and integrates them into the company’s processes (Schlaepfer & Koch, 2015) 
by increasing the interaction and involvement of end-users (Hagel III, et al., 2015). 
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The majority of the manufacturing incumbents do not have a direct link with their end-users. 
This proves that they are having difficulties in communicating with their end-users and 
receiving important feedback from them in an era where digitalization and the information 
that it carries are becoming essential. End-users are aware of the gap with the manufacturing 
companies and many are making an effort to narrow it through a direct connection with them 
(Hagel III, et al., 2015). In this digital era, manufacturers that can directly connect with their 
end-users and leverage their data will be the ones that succeed (Hagel III, et al., 2015). 
Digitalization helps to solve this problem since it will enable a direct connection of 
manufacturing companies with end-users through the digital infrastructures. This connection 
is enhanced by the collection of real-time data that can be exploited to detect quality issues 
and deal with them more rapidly by monitoring customer buying behaviour and feedback in 
digital channels (Markovitch & Willmott, 2014). In this way, the digitalization of companies’ 
processes can increase customer's satisfaction (Markovitch & Willmott, 2014). 

Incumbents are applying different digital tools to enhance the customer experience (Lhuer, et 
al., 2015) such as, social media strategies, digital marketing, and big-data analysis (Wolle & 
Hanke, 2014). However, companies should go beyond simply automating existing processes 
or using some digital tools and digitally transform the entire business (Markovitch & 
Willmott, 2014). The digital transformation will affect every aspect of a company’s 
operations, from the digital proposition that will define all interactions with users to the 
business and IT processes that will enable the digital model (Friedrich, et al., 2014). 
Digitalizing specific parts of the customer experience might bring advantages in some 
concrete areas of the process, but it will never reach the full potential. Companies are coming 
to understand that randomly introducing a few digital elements to deal with customers is not 
enough. All the business operations that connect with customers in every channel should be 
rethought (Friedrich, et al., 2014). This means that the digitalization process needs to cover 
the whole user-centered innovation practices from end-to-end, which are all the functions that 
are related to end-users or customers. In summary, the whole user experience should be 
digitalized (Friedrich, et al., 2014). Therefore, digitalization is about changing the way in 
which companies deliver value to their end-users (Bradley, et al., 2015). 

Achieving an Efficient User-centered Innovation 
In order to achieve an efficient user-centered innovation, two main practices that are 
considered to play an important role were identified by the authors of this thesis. These two 
processes; Customer Interaction and User Involvement can be used by companies in order to 
create value for end-users. Among different studies, these processes target either customers or 
end-users, i.e. customer involvement (Melton & D. Hartline, 2015) and user involvement 
(Bosch-Sijtsema & Bosch, 2015; Wadell, 2014) or user interaction (Gabbard, et al., 1999) and 
customer interaction (Bellingkrodt & Wallenburg, 2015). However, the authors of this thesis 
believe that companies can use these processes for customers or end-users indifferently as 
long as they are clearly differentiated and the value-chain from customer to end-user is well 
defined. 

Customer Interaction 
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Customer interaction is an activity which is present in each stage of the innovation process. It 
involves “going outside” the company to establish direct or indirect contact with the users. It 
aims to capture the needs of the user in a better and clearer way. However, some researchers 
have warned of the risks of bad performed user interaction when collaborating during the 
innovation process in terms of loss of knowledge, dependency on customer views, 
misunderstandings from R&D and customers, as well as the limitations of listening (Bosch-
Sijtsema & Bosch, 2015). Figure 5 represents the different customer interactions along the 
whole innovation process. 

 
Figure 5. Customer Interaction 

Many of the methods represented in Figure 5 are applied in specific innovation stages. 
Customer interaction can have a strong focus on the early conceptual phase; characterized by 
the use of surveys, explorative interviews, workshops, and user simulation to get insights of 
the user’s perspective. They can also focus on the deployment, design (Melton & D. Hartline, 
2015) or sales stage, but they usually do not cover all innovation stages (Bosch-Sijtsema & 
Bosch, 2015). In general, a close and properly executed customer interaction enhances 
innovativeness and customer satisfaction (Bellingkrodt & Wallenburg, 2015) even though 
some authors state that interaction in the development stage has no significant effect in the 
innovativeness (Melton & D. Hartline, 2015). 

User Involvement 
User involvement is one of the core processes when referring to user-centered innovation and 
it is a key activity to capture the customer value. The collaboration or involvement with 
individual users is an activity through which the firms receive input from their users (Bosch-
Sijtsema & Bosch, 2015; Abras, et al., 2004). It consists of bringing end-users both physically 
or non-physically into the company, involving and collaborating with them actively in the 
innovation process, hence feeding them with input about the company and its processes 
(Bosch-Sijtsema & Bosch, 2015; Abras, et al., 2004). Through this, end-users initiates the 
starting activities for innovation (Bosch-Sijtsema & Bosch, 2015). A noticeable user 
involvement tends to have a positive impact on established producers’ innovative 
performances (Melton & D. Hartline, 2015). In this activity, the organizations make use of the 
users’ experience, knowledge, and participation when developing solutions for them 
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(Leclercq - Vandelannoitte, 2015). The user involvement tries to generate ideas for innovation 
basing on the reactions from users, who often experience shortcomings with existing 
solutions. By doing so, uncertainty and ambiguity in the new product development process are 
reduced. This user involvement can be done in different levels (Wadell, 2014), as it can be 
seen in Figure 6, with different relationships and through communities or individual users. 

 
Figure 6. Level of User Involvement 

2.2.5 How digitalized products facilitates the integration of 
traditional user-centered practices in a digital world 

In order to digitalize the whole end-user experience, many companies have tried to digitalize 
their customer relationships through the development of digital channels for sales, online 
customer service platforms, and enhancing their presence in social media. However, these 
efforts have not been fully integrated into the company, which have not yet lead to an increase 
of revenues (Friedrich, et al., 2014). To achieve this full end-user experience, companies must 
provide an integrated “Omni-Channel” that connects the user online, the company’s 
digitalized products, the user’s mobile devices, and the stores creating a networked channel. 
This digital experience, products, and services that the customers demand need to be at the 
centre of the company’s strategy, business design, and operation model. The Omni-Channel 
aims to tie together all the possible points of contact with customers (Friedrich, et al., 2014). 
This will enable the companies to create a whole new portfolio of products and services 
designed to match the individual requirements of the users, which will allow companies to 
boost value (Friedrich, et al., 2014). This leads to the conclusion that the digitalization process 
should go through the entire user-centered innovation practices, affecting the way that 
companies have of interacting, connecting, and involving end-users. Therefore, companies 
now have to develop digital user-centered practices. The risk of not starting this digitalization 
process today is simply too great (Friedrich, et al., 2014). In order to create this Omni-
Channel, it is appropriate to create cross functional units that have an overview of the end-to-
end user experience (Markovitch & Willmott, 2014) and to focus on the following aspects 
(Friedrich, et al., 2014): 

Mobile Devices: When designing the interfaces for user’s mobile devices, the whole user 
experience must be reinvented. This could be done through the creation of an app linked to 
the digital product itself, which should allow a seamless customer journey from the web to the 
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shop at any moment and at any time (Friedrich, et al., 2014). This app can also be used for 
reporting complaints or service problems from end-users directly to the right part of the 
company, allowing in this way a faster reaction (Kamat, 2015). 

Online channel: Customers are getting used to the ease and speed of online channels and they 
are gaining relevance in every industry. Therefore, it must gain importance in how companies 
connect with their customers/users, offering a whole unique experience that is totally 
integrated with every other channel (Friedrich, et al., 2014). 

Digital stores: Companies should introduce digital features such as online check-in, 
personalized content, interactive screens, and mobile point-of-scale capabilities that enhance a 
personalized experience in their physical stores (Friedrich, et al., 2014). 

The common denominator among all these channels is that the user experience must be 
personalized. Each user will have their histories known, and sales and services offerings 
customized accordingly. With digitalization it is not enough to segment customers broadly 
using traditional approaches, where individual profiles will be created. The use of big data, 
analytics, and other digital capabilities, will provide the opportunity to develop a successful 
marketing strategy with individual insights about each single customer (Friedrich, et al., 2014; 
Macaulay, et al., 2015; Hirt & Willmott, 2014). Therefore, digital products and the analysis of 
the data that they carry will be ultimately used to identify, adapt, and represent customer 
needs (Hagel III, et al., 2015; Manyika, et al., 2012). Moreover, the transparent data that 
digitalization entails, enables customers to compare products and services with simple 
interactions to make better purchasing decisions (Hirt & Willmott, 2014; Krings, et al., 2013). 
This information will then be used to create targeted marketing campaigns and offerings, and 
personalized products and services (Friedrich, et al., 2014), which will create a competitive 
advantage (Hirt & Willmott, 2014). 

2.3 Research Questions 
The authors’ literature review has shown that the manufacturing industry is nowadays 
experiencing strong changes in their business system. These changes are driven by the 
increasing complexity in buyer behaviour and of digitalized products, the technological 
advances, the interconnected organisational context, and external competitive pressures 
(Lakkad, et al., 2013; Yoo, et al., 2010). In order to reach the maximum potential of 
digitalization of end products and gain this competitive advantage, companies have to have 
customers as their main focus and innovate around digitalized products (Gottlieb & Willmott, 
2014). Therefore, the problem that the companies are facing and will have to deal with is that 
they need to adapt to the rapid change produced by the digitalization of end products. In order 
for this transition to be successful, there is a need of innovative solutions and new processes. 
This is a problem for traditional manufacturing companies since they are not used to innovate 
around digitalized end products. Therefore, the will have to rethink their innovation practices 
when doing so. Additionally, since the literature review shows that digitalized end products 
are affecting the user-centered practices, new business opportunities will emerge. However, 
the reports and studies that the authors of this thesis consulted, did not show in a detailed 
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manner which specific business opportunities that emerge from the digital user-centered 
practices. 

Having a clear overview of the problem that is wanted to be analysed and understanding it, 
two research questions that are furtherly treated in this report can be defined: 

RQ1: How is digitalization of end products affecting the organization and management of 
innovation in the Swedish manufacturing industry? 

RQ2: What are the business opportunities that emerge from the changes that digitalization of 
end products causes in the user-centered innovation practices in the Swedish manufacturing 
industry? 
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3 Methodology 
The purpose of this thesis is to analyse the impact that digitalization of end products has on 
the organization and management of innovation and which business opportunities emerge 
with the rise of digital user-centered practices, in the Swedish manufacturing industry. In 
order to fulfil the goals of this thesis and provide an appropriate and detailed answer to the 
research questions, several methods were used. This chapter provides details of the methods 
used in this thesis in order to let the reader review the quality of data collection and data 
analysis. 

3.1 Data Collection 
“In order to perform an adequate data collection for this thesis, primary and secondary data were 
collected. In this section, a detailed explanation of how the data was collected is provided. In it, the 
literature review process and the interview process are explained, as well as how the participants 
were recruited.” 

In order to produce deeper insights and provide suitable recommendations in a broader 
context, the authors of this thesis used a combination of primary and secondary data. The 
primary data was collected through interviews and surveys while the secondary data was 
collected through a literature review. A combination between these two types of data 
collection was considered appropriate due the novelty of the researched field and the ambition 
of the authors to cover the widest range of information and insights. The primary data 
provided the thesis with valuable insights from experienced individuals within manufacturing 
companies of leading positions in the Swedish industry. This contributed with a practical 
point of view of how digitalization is currently affecting the manufacturing industry. The 
secondary research was used in order to complement the data collected from the interviews 
and to gain all the necessary knowledge that allowed the authors of this thesis to understand 
and interpret the answers and perform an accurate analysis. The data collection process was 
an iterative linear process among secondary and primary data. This procedure was iterative 
due to the fact that after the data from the first interviews was analysed, the increasing 
knowledge about the research questions triggered the need of having other questions 
answered. Therefore, continuous literature reading and contact with the companies were 
established to get more information. 

3.1.1 Literature Review 
In order to understand the context of the research questions of this thesis, a literature review 
was performed. This literature review enabled the authors to build the necessary base of 
knowledge that allowed them to understand the theory related to the research questions more 
thoroughly. The literature review was performed through the collection of secondary data. 
Due to the novelty of the investigated issue, the literature that was analysed consisted mostly 
of reports and white papers. However, some peer reviewed articles were found and acted as a 
base for the construction of the theoretical contributions of literature review. The research 
papers and reports were found through a profound search on search engines such as; Google, 
and trustworthy databases such as; ScienceDirect, Scopus, and GoogleSchoolar. The iterative 
usage of the keywords of the thesis such as, digitalization, digitalized products, innovation, 
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user-centered innovation, and manufacturing industry, allowed the authors to sort out the most 
relevant documents. 

In order to make a thorough analysis, the report and research papers were examined by an 
iterative and structured process. This process was inspired by the proposal of Randolph 
(2009) for a qualitative literature review for data collection. During the first cycle of the 
process, the relevant information from each article was extracted and categorized under main 
themes which lead to the main headings; manufacturing industry and innovation and 
digitalization. Within the first cycle, the context of the thesis was studied. Reports about the 
manufacturing industry were consulted in order to understand the current situation of the 
manufacturing industry. Thereafter, articles and reports about digitalization, which resulted to 
be core theme of the literature review, were consulted in order to understand what it is and 
how it works. When the authors linked the previous terms, a new term, called Industry 4.0 
emerged, and hence a literature review around this term was also conducted. These articles 
enabled the authors to develop an understanding of the relationship between the 
manufacturing industry and digitalization, and how digitalization is affecting this industry. 
Finally, the need of analysing the effect of digitalization on innovation and more specifically 
on user-centered innovation practices triggered the need of reviewing innovation literature. 
Unlike the previous areas, innovation is a field with a stronger research elaboration, therefore 
more research articles were found. The second cycle consisted of comparing, linking, and 
organising all the gathered data within each main heading, identifying differences in the 
different sources of information, and grouping them in appropriate sub-headings. Following 
the chronological pattern of the first cycle, the literature was disseminated heading by 
heading, creating paragraphs with link content wise. In the third and last cycle, the data within 
each heading and subheading was compiled and written in a logical order, connecting all the 
pieces of the gathered literature and providing a common thread. This process aimed to 
provide a valid theoretical framework for the thesis. 

3.1.2 Interviews and Surveys 
The primary data was collected through qualitative interviews and a small Likert scale survey 
(Boone & Boone, 2012). The interviews and surveys were performed with six Swedish 
leading manufacturing companies, with people of senior position within three different 
functional areas; R&D/IT/Digital, Marketing & Sales, and Strategy and Business 
Development. Such diverse responsibilities within each company provided the authors with 
different points of view. This allowed the authors to gain a deeper knowledge and 
understanding of how digitalization is affecting the companies and their innovation practices 
throughout the entire industrial value-chain. 

The interview questions and surveys were developed through a Stage-Gate process, which 
was inspired by Fylan (2005). The initial part of the process consisted of brainstorming every 
possible question as the literature review was being compiled. This allowed the authors to 
consider all types of questions and not omit any information. When all the literature was read, 
a first filter was created. This allowed a screening were the relevant questions were kept, and 
the superfluous and repetitive questions were deleted. The second filter consisted of 
developing and grouping the gathered questions under the main categories such as, 
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digitalization or innovation. Therefore, the questions that were not directly related to any of 
the main categories were discarded. After the second filter, the authors developed two 
different types of case questions, under which the majority of the questions were grouped. 
This formed the base of the interview guide. The fact that the interview questions were based 
on two different cases allowed the authors to get insights about the participants’ own 
experiences and avoid speculations from them. The third and last filter consisted of gathering 
those questions that were similar or had expected similar answers and merge them, improving 
the quality of the previous questions. After the third filter, the authors created a seven points 
Likert scale survey (Boone & Boone, 2012), which allowed the interviewees to rank and 
speculate on how digitalization will affect the future. The final interview design was divided 
into two parts; digitalization and innovation. Each part started with eight and seven general 
questions respectively, where the interviewee discussed how the company or department 
understood and dealt with these themes. After this, there was one case for each part, where the 
interviewees had to exemplify one scenario that they had experienced where five and six 
questions regarding each case were asked. Finally, there was a small survey of 15 questions, 
see Appendix B, where the interviewees were asked to rank different statements. Three 
different interview models with minor changes among them were also developed for each 
different functional area. The different interview models can be found in Appendix A. 

The primary data was collected through qualitative methods by conducting face-to-face or 
phone interviews. These interviews had duration of approximately one hour and had a semi-
structured format with open-ended questions, which gave the authors the possibility of 
creating an interview flowchart (Fylan, 2005). This approach was taken in order to extend this 
study beyond literature reviews and get an insight in different companies. This format 
matched the explorative perspective that was adopted due to the novelty of the researched 
issue. Before the interviews and surveys were performed, a summarized interview guide 
which included the main interview questions, a short description of the thesis’ purpose, and a 
description of the interview design was sent to the respondents. The interview guide was sent 
in forehand for giving the interviewees the possibility of getting an insight of what the 
questions will cover and for having the possibility to inform themselves about the topic before 
the interviews. The interviews focused on the participants’ experience of working with 
digitalization and in particular how digitalization is affecting their company and its innovation 
practices. The interviews were voice recorded, transcribed, and analysed. The data collection 
and analysis was performed iteratively, allowing a constant comparison of data which helped 
to guide future interviews and the analysis of interviews and observations into the emerging 
results. The surveys acted as a support to the interviews and gather some relevant quantitative 
data. This data facilitated the illustration of the future impact of digitalization and its 
importance in relation to the user-centered innovation practices. Moreover, the interviews 
were performed until the saturation point, where the information was repeated and the 
incremental improvement of the findings was minimal. This was done in order to ensure that 
no information was missing. The collection of the secondary data first, followed by the 
primary data, allowed the authors to develop more suitable interview and survey questions 
since a better understanding of the studied issue was gained. 
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3.1.3 Recruiting Participants 
The participants of this thesis consisted of people with senior positions within the following 
six Swedish manufacturing companies: Assa Abloy, Electrolux, Husqvarna, Scania, Volvo 
Cars, and Volvo Trucks. Three different functional areas with one participant in each area was 
analysed in the six companies, resulting in 18 participants, where each of them was 
interviewed once, and separately. The reason for selecting these manufacturing companies is 
due to the fact that their products are directly used by end-users, which coincides with the 
specific focus on user-centered innovation practices that this thesis entails. Moreover, due to 
the differences in customer’s nature, the companies working field, digital expertise, and 
procedures of the companies, the study achieved a broader overview of the studied topic. 

The three functional areas in each of the companies were selected due to the fact that the first 
two functional areas; R&D/IT/Digital and Marketing & Sales, are known for having the most 
interactions or degree of connection with end-users. The last functional area; Strategy and 
Business Development, was selected in order to provide the thesis with the bigger picture 
along the whole industrial value-chain within each company and to be able to see the links 
between the different functional areas. In addition, a digital consulting expert from Deloitte 
Digital was interviewed in order to gain an overall view of the whole digital industry. 

The recruitment of participants was performed in two phases. The first contact was made 
orally since this allowed the authors to get a more personal contact with the participants. The 
thesis was described in this initial contact so that the participant could get a basic 
understanding of what the thesis covered. Subsequently, after an agreement was reached, the 
interview guide was sent to the candidates, so that they could evaluate themselves if they were 
the appropriate candidate for this master thesis. If the candidate had any doubt regarding the 
thesis description, a short discussion was made in order to clarify some terms. In this way, it 
was ensured that the candidates perfectly understood the content of the thesis. Moreover, the 
three different profiles of interviewees that the authors had identified were described orally to 
them, so that the candidates could identify themselves with one of the functional areas. 

3.2 Data Analysis 
“In order to perform an adequate analysis of the primary collected data, a structured process that was 
divided in two phases was performed. In this section, a detailed explanation of how the data was 
analysed is provided. In order to analyse the collected data, a coding process inspired by the 
constructivist Grounded Theory was developed. The coding process was concluded with an adapted 
version of the Six’Cs model that results from the theoretical coding.” 

The collected data was analysed by using several qualitative methods which were inspired by 
the Grounded Theory, GT (Glaser, 1992; Glaser, 1978; Charmaz, 2008; Strauss & Corbin, 
1990). This qualitative approach, the GT, was taken in order to interpret, organize, and 
structure the data obtained from the participants in a proper and objective way. In this way, 
the authors aimed to elude the risk of being biased when analysing the studied topic. The GT 
methodology was selected due to the fact that the authors realized that there were insufficient 
current theories about the subject area. In addition to this, the GT approach was considered 
appropriate since it allowed the authors to shift between theory and data permanently, which 
enabled them to conduct a more profound analysis. The combination of the base of knowledge 
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built with the prior literature review and the qualitative nature of the analysis, provided the 
authors with the appropriate perspective for extracting specific insights from an explorative 
topic. The data analysis process was carried out through a coding process, which was inspired 
by the work performed by Hoda et al., (2011) and aimed to interpret the information gathered 
from the interviews. 

3.2.1 The Constructivist Grounded Theory 
Classic GT aims to develop theory from data analysed through a meticulous research method 
(Hode, et al., 2011; Waardenburg &Vliet, 2013). However, in contrast to the classic GT, the 
constructivist GT starts by gathering data through a literature review (Charmaz, 2006; 
Charmaz, 2008; Hernandez & Andrews, 2012; Hernandez, 2009) focusing on extending or 
verifying existing theories (Waardenburg & Vliet, 2013). This is how the thesis was 
performed since it was seen as necessary in order to find out what previous work that has been 
done or not done in the area, so that a research question can be identified and formulated 
(Hernandez, 2009). Since the majority of the literature review was carried out before the 
interviews in order to build the necessary base of knowledge to develop appropriate interview 
questions, a constructivist GT approach was appropriate for this study. This extent literature 
review goes against the classic GT since it allowed the author to preconceive theoretical codes 
from the beginning (Hernandez, 2009; Strauss & Corbin, 1990). Additionally, in 
constructivist GT, the interview contains specific questions in contrast to the classic GT, 
where the interviews consist of more open and vague questions within a particular area 
(Hernandez & Andrews, 2012). Therefore, the constructivist GT approach supported the 
authors’ interview guide format with specific questions grouped under a specific case, in 
order to answer the thesis research questions. 

However, in order to maintain the objectivity for the analysis and not focus on the subjectivity 
of the participants, the authors of this thesis aimed for developing a structured coding process 
that allowed them to objectively interpret the data obtained from the interviews. This could 
not be provided by the pure constructivist approach due to the fact that the pure constructivist 
GT (Charmaz, 2006; Charmaz, 2008; Hernandez & Andrews, 2012) is based on a relativist 
and subjectivist perspective, which is more focused on questioning tacit meanings about 
values, beliefs, and ideologies (Mills, et al., 2006) rather than establishing logical links among 
the data. Therefore, the coding process of this thesis leans on an approach similar to the 
evolved GT developed by Strauss & Corbin (1990) (1994) (1998). In the evolved GT, a 
constructivist mind-set is recognized by Mills, et al., (2006). Moreover, Strauss & Corbin 
(1998) argue that theoretical sensitivity and coding processes need to be used with a degree of 
flexibility and creativity, which supports the authors’ decision of customizing their own 
coding process. 

3.2.2 Coding Process 
Coding is the process of categorizing segments of primary data with a short name that 
summarizes and accounts for each part of the data. The codes illustrate the selection, 
separation, and sorting of data in order to begin an analytic accounting of them (Charmaz, 
2006). The authors developed their own coding process for a research question-based thesis, 
inspired by the main steps proposed by many authors, such as Glaser (1992) Hoda, et al., 
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(2011), and Strauss & Corbin (1998), which are substantive and selective coding. This 
process allowed the authors to analyse and objectively interpret the interview transcripts in 
detail (Hoda, et al., 2011). Selective and substantive coding are not two disconnected 
processes. They occur simultaneously but the authors focus more on substantive coding when 
assigning codes for the data and more on theoretical coding when integrating the codes 
(Hernandez, 2009). This is due to the fact that in the initial stage of the analysis the authors 
were more focused on understanding the participants’ contributions and interpreting them 
correctly. In the final stage, once the authors had ensured that the interpretation was accurate, 
they could focus on connecting the codes among themselves and creating theory from them. 
The developed coding process that was used for this thesis is explained further below: 

1. Substantive Coding 
Substantive coding entails working with the data directly by breaking it down and analysing it 
by grouping it under codes (Evans, 2013). According to Hoda, et al., (2011), the substantive 
codes are “the categories and properties of the theory which emerges from and conceptually 
images the substantive area being researched”. The initial phase of substantive coding is 
done through open coding in order to define codes and related concepts from the interview 
data (Evans, 2013; Hernandez, 2009). The second phase, which is known as the constant 
comparison method, is the constant comparison of codes between the same and different 
interviews. This is done in order to define an increased level of abstraction of codes; concepts 
and categories (Waardenburg & Vliet, 2013). 

a. Open Coding 
The open coding was the first step of data analysis. Key points from every interview transcript 
were collected and then each key point was assigned a code, for example “Digitalization can 
disrupt everything”. This code was a phrase that summarized the following key point, 
“Digitalization is making the companies to put much more effort in understanding customers’ 
needs and the market since it can disrupt the whole business”, in a couple of words 
(Waardenburg & Vliet, 2013; Hoda, et al., 2011; Hernandez, 2009). 

b. The Constant Comparison Method and Axial Coding 
The constant comparison of data is the second step of the data analysis, which was carried out 
after individually coding each transcript. This process compares the codes that emerged from 
each interview with itself and every other interview. The similar codes were grouped resulting 
in codes with a higher level of abstraction; concepts (Waardenburg & Vliet, 2013; Hoda, et 
al., 2011; Hernandez, 2009). For example, the concept “To Be Competitive” emerged from 
the codes “gain competitive advantage” and “keep up with competitors”. The constant 
comparison method was repeated until it produced another level of abstraction, called a 
category. This comparison was performed through the linkage of concepts around central 
“axes” or properties. As a result of this analysis, the concepts; To Be Competitive, Create New 
Revenue Streams, Satisfy End-Users and Improve branding gave rise to the category Drivers. 
The ending of open coding and the constant comparison method was characterized by the 
emergence of a core category; Digitalization of end products, which was the main theme for 
all of the interviewees (Hoda, et al., 2011; Hernandez, 2009). 

2. Selective Coding 
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Selective coding is a process which involves selectively coding for the core category by 
constraining the coding only to those categories that relate to the core category in ways that 
are enough significant in order to contribute with theory (Hoda, et al., 2011). The selective 
coding consists of two phases; memoing and sorting, and theoretical coding.  The authors of 
this thesis considered it appropriate to link the different categories through memoing in order 
to perform a more thorough analysis, comparing the theory with the results in a better way. In 
this way, a stronger contribution to the theory is believed to be provided. 

a. Memoing and Sorting 
Memoing is the process of writing theoretical notes and ideas about codes and their 
relationships (Hoda, et al., 2011; Waardenburg & Vliet, 2013). Memos are free-flowing ideas 
about the codes’ properties and their relationship, but it is important to state that these ideas 
are not mixed with data (Hoda, et al., 2011). Inspired by Hoda, et al., (2011) and 
Waardenburg & Vliet (2013), the authors developed memos when ideas about the codes and 
their relationships emerged. As the data collection was nearly finished and the coding almost 
saturated, the theoretical memos were sorted. This sorting formed a theoretical outline which 
showed the links and relationships between different concepts and categories (Hoda, et al., 
2011; Waardenburg & Vliet, 2013). For instance, when the concept “Develop digital 
competences” was found to belong to both of the categories “Difficulties” and 
“Requirements” the authors develop the theoretical memo “what is needed to achieve when 
digitalized products could simultaneously also be a difficulty”. This shows that difficulties 
and requirements are interlinked. 

b. Theoretical Coding 
The final step of the coding process is the theoretical coding (Hoda, et al., 2011) (Evans, 
2013). Theoretical coding seeks to conceptualize how the core category, and their properties, 
is related to the rest of the codes and categories (Evans, 2013; Hernandez, 2009; Hoda, et al., 
2011). The theoretical coding allowed the authors to use the previous theory to understand, 
link and organize the data from the interviews. By doing this, the authors were able to 
organize the different categories, which allowed them to relate the findings to the theory in a 
better way. For instance, the categories “Drivers” and “Opportunities” were found to be the 
cause to the core category, Digitalization of end products 

Glaser (1978) (1992) suggests several structures of theories which are known as theoretical 
coding families. When the authors compared the data with these theoretical coding families, it 
emerged that the Six C’s coding family was the one that fitted the best. The Six C’s Model 
describes the core category in terms of its contexts, conditions, causes, consequences, 
contingencies, and covariance (Mills, et al., 2006; Hoda, et al., 2011). Moreover, Mills, et al., 
(2006) state that this model has also been used by more constructivist researchers such as 
Straus and Corbin (1998). In order to organize and structure the emerged categories of the 
theoretical coding, this thesis was inspired by the work realized by Hoda, et al., (2011) and 
Waardenburg & Vliet (2013). The authors adapted the Six C’s model used by Hoda et al., 
(2011) and Waardenburg & Vliet (2013) in order to illustrate the theory around digitalization, 
which was found to be the core category. 



30 

3.3 Quality Assurance 
“In order to ensure the quality of the thesis, two quality assurance methods from lean theory were 
used; the PDCA-cycle and 5 Whys. In this section, a thorough description of how the quality 
assurance was performed is provided. Finally, the section ends with a discussion regarding the 
reliability and validity of the thesis itself and the methods used in it.” 

The lean thinking theory emerged from Japanese manufacturers, in particular through 
innovations resulting from scarcity of resources and competition at Toyota Motor Corporation 
(Salehi & Yaghtin, 2015). This way of thinking, which aims to organize human activities in 
order to eliminate waste and create value for individuals (Salehi & Yaghtin, 2015), has its 
pillars in five key principles that define the main guidelines of this way of working. These 
principles are identification of customer value, the management of the value stream, 
management of flow production, the use of “pull” mechanisms to support the flow, and finally 
striving to achieve perfection by reducing the waste (Salehi & Yaghtin, 2015). In order to 
achieve these principles, the lean thinking theory proposes many tools and methods. Among 
these tools, the authors identified two methods that were used to enhance, and assure the 
quality of the thesis .The PDCA-cycle and 5 Whys are both the fruit of lean theory and they 
were used with the ultimate scope of increasing and assuring the quality of the thesis. Aside 
from the lean theory, a discussion about the implemented methods and processes of this thesis 
was carried out. This discussion aimed to reason around the validity and reliability of the 
chosen methods and processes. 

3.3.1 PDCA Cycle 
This tool is an iterative four-step management method, used for the control and continuous 
improvement of the whole thesis. The PDCA-cycle is a quality improvement cycle develop by 
W. Edwards Demings (Bicheno, et al., 2011) and was used as a tool whose purpose was to 
assure the quality and guide the thesis in the desired track. The tool, which is illustrated in 
Figure 7, is a continuous cycle and consists of four phases; Plan, Do, Check, and Act. 

 

 

Figure 7. PDCA-Cycle 

Bicheno, et al., (2011) argue that all four phases must be balanced and be devoted the same 
amount of attention, but also, since the cycle is continuous the Plan phase does not necessarily 
have to be the first one. Since the steps within each phase can be adapted depending on the 
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nature of the project, it makes the tool flexible and possible to be used in multiple contexts. A 
description of each phase in the PDCA-cycle and how these steps were performed in the 
thesis is described below: 

• Plan  - Developed a daily time schedule where the key milestones were set. 
Formulated the research questions and described the process of how the objective of 
the thesis will be achieved. 

• Do  - Performed primary data collection and secondary data collection. 
• Check  - Control, organisation, and analysis of the information gathered 

during the “Do” phase. The primary data observed, reflected, and compared with the 
secondary data. Frequent meetings were performed with the supervisors in order to 
gain feedback and advices.  

• Act  - Completed the thesis, the findings were compiled, discussed, and analysed. 
(Bicheno, et al., 2011). 

3.3.2 5 Why’s 
5 Whys is a quality assurance method whose purpose is to define the root cause of a problem. 
The method was developed in the 1970s by Toyota in order to rapidly find and treat the 
problems that emerge (Bicheno, et al., 2011). The method was used for interviews, were the 
interviewees got to elaborate on their thoughts in order to reach the root cause of the 
investigated problem. Moreover, the method was also used in the analysis and comparison 
between primary and secondary data, where the authors aimed to reach a more profound level 
of abstraction of each analysed fact or idea. Figure 8 illustrates the process of 5 Whys. 

 
Figure 8. 5 Why's Process 

5 Whys is a simple but effective method which builds on the simple idea of asking the 
questions “why” five times in order to identify the root cause of the problem (Bicheno, et al., 
2011). This method was used in order to achieve high-quality data from the interviews in 
order to fully exploit the knowledge and ideas of the participants but also to ensure the quality 
of the connections made between the primary and secondary data. 

3.3.3 Validity and Reliability 
Research studies are a product of the methodological choices that guide the research design, 
data collection, and analysis (Lund, 2015). Therefore, a discussion about the validity and 
reliability of the implemented methods and processes of this thesis was carried out. This 
discussion aimed to critically review some methodological choices or research processes of 
the developed methodology (Lund, 2015) in order to be as transparent as possible. In addition, 
the possible impact of these choices on the results was also evaluated. The discussion aims to 
illustrate that the authors were aware of the limitations of the chosen methodology and that 
they tried to mitigate them whenever it was possible. 
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Validity 
The construct validity deals with whether the representations of reality that are carried out 
along the thesis, match accurately with the reality or not (Lund, 2015). In this sense, the first 
challenge for the authors was the development of the interview and survey questions, where 
they had to ensure that these captured the reality in a proper way and that the interviewees 
understood them in the intended way. In order to ensure that the interviewees interpret the 
interview questions in the right way, the interview and survey guides were iteratively 
reviewed by the supervisors, with the constant insights provided by them in order to get 
external interpretation of the questions. Moreover, some questions were inspired by some 
relevant articles such as Schlaepfer & Koch (2015) and Dörner & Meffert (2015). Finally, as a 
final test for validity of the questions, the interview and survey guides were sent in advance to 
the participants so that they could ask if they had any doubts about possible 
misunderstandings. Regarding the validity of the reality’s representation in the questions, 
some terms that are continuously used in this thesis such as digitalization and user-centered 
innovation, either have different interpretations throughout the literature reviewed or were not 
common terms for all the interviewees. In order to avoid misunderstandings about these terms 
when asking questions, a short description of these terms was provided at the beginning of 
each interview. Moreover, the authors also made use of simpler concepts in the interview 
questions such as user interaction and digitalized products when trying to analyse the effect of 
digitalization on user-centered innovation practices. The second challenge regarding the 
construct validity was associated to the data collected from the interviews. The authors aimed 
for this data to be as objective as possible, in order to increase the validity of it. The authors 
tried to attain so by grouping the interview questions under two different cases that allowed 
the authors to get insights about the participants’ experiences and avoid speculations from the 
interviewees. 

One relevant aspect to the internal validity is the choice of analysis method (Lund, 2015). The 
authors of this thesis were inspired by the constructivist GT when analysing the collected data 
through a coding process. The authors’ constructivist approach together with their explorative 
perspective led to a customized coding process. This was supported by Strauss & Corbin 
(1998), who state that the coding processes should have some degree of flexibility for each 
research. Therefore, the authors developed their own coding process by gathering inspiration 
from previous works from Hoda, et al., (2011), and Waardenburg & Vliet (2013) among 
others, and adapting the parts that fit the most for the current thesis. The validity of the 
constructivist approach was tested and assured by reviewing literature describing the 
Grounded Theory in order to clearly identify the similarities and differences between the 
different approaches. This made the authors realize that having a constructivist approach was 
appropriate due to the early literature review and a clear and defined purpose with its 
predetermined research questions. 

Reliability 
The authors attempted to enhance the reliability of this thesis by only performing interviews 
in companies within the manufacturing industry that have previously proven to be immersed 
in the digital transformation. This was ensured through previous research to the starting point 
of the thesis, where some digital offerings were found in each company. However, as Lund 
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(2015) states, organisations are defined by much more than the type of industry that they 
belong to and the products that they develop. Moreover, organisations are constantly changing 
and adapting to their environment hence for them it is more interesting to study which results 
can be applied in similar contexts. Regarding this interest, the authors of this thesis aimed to 
provide implications for organisation and management of innovation that could be applied in 
similar contexts. However, as Lund (2015) states, these implications were not provided as “do 
A and you will get B”. They were more of the type “if you are in a similar organisation and 
situation as the one researched it is worth analysing and monitoring aspect A and aspect B 
because those are commonly at risk under such circumstances”. 

4 Participating Companies 
For this thesis, all the participating companies were manufacturing companies whose products 
are directly used by end-users, also categorised as “User industries” (Lopéz-Goméz, et al., 
2013; O’Sullivan & Mitchell, 2013). This was due to the analysis on user-centered practices 
that this thesis has carried out. Moreover, since it has been shown that the manufacturing 
industry is diverse, it is often classified in five groups (Manyika, et al., 2012). The 
participating companies of this thesis are categorized in the same group, Global innovation 
for local markets, in which the R&D intensity is ranked as high (Manyika, et al., 2012). Since 
companies with high focus on R&D activities are usually outstanding in innovation practices, 
the selection of these companies is favourable for this thesis due to the novelty of the studied 
issue and its linkage to innovation. 

In order for the reader to get an understanding of what types of digitalized end products that 
the participating companies have or are in the process of launching, examples of these 
products are given for each of the participating companies. Additionally, these examples that 
are provided act as a foundation base for the further results and analysis which are presented 
in chapter 5. 

4.1 Assa Abloy 
Assa Abloy is a company that manufactures door opening solutions and they are the largest 
global suppliers of these solutions. The regional divisions manufacture and sell mechanical 
and electromechanical locks, digital door locks, cylinders and security doors adapted to the 
local market’s standards and security requirements. The global divisions manufacture and sell 
electronic access control, identification products and entrance automation on the global 
market (Assa Abloy, 2016). 

Mobile Keys Infrastructure 
Assa Abloy has developed a whole ecosystem where the end-users can create, manage, and 
use mobile keys. This ecosystem can then be applied in different contexts, such as private 
home, office building, and hotels. The Mobile Key Infrastructure has changed the physical 
card key into an electronic key in your phone. This technology has initially been used in 
hotels, where the key is sent to the end-users’ phone and deactivated as soon as the end-users 
checks-out, meaning that they will not have to go to the reception anymore. With this 
solutions, the phone is the credential of entering a building, home, or room. 



34 

The Click Technology 
The Click Technology is a mechanical key with an electronic chip inside. The technology 
works as such, that even if the key mechanically fits in the cylinder, the door cannot be 
opened if the key does not have the updated access rights in its electronic chip. These access 
rights can be constantly updated depending on the requirements from the end-users. This 
technology has been mostly used for professional business and also smaller businesses, such 
as restaurants or boat clubs, but it is also applicable for private use. With this technology the 
key receives an audit trail so that it will know in which cylinders it has been in and when. 
Additionally, the locks will know what keys that have tried to open them and which keys that 
have succeeded in opening them. This is beneficial for end-users that want to secure that only 
authorized personnel have access. The end-users can set the time interval in which the key 
code should work and for what keys it should work. This is done on a laptop through a web 
based application and soon the end-users will also be able to do it through their mobile phones 
and tablets. 

Excentra 
Excentra, is a software system service targeted for a multi-family building that includes 
garage, gym, pool, and a reception. In this building there are different actors involved, such as 
families, receptionist, and technicians. In this way, Excentra provides access to all doors in 
the multi-family building in a digital way This technology targets the different actors’ need by 
adapting the software to each of them depending on how and what functions they use. For 
example, the receptionist should have simpler buttons while technicians should have more 
advanced ones. Additionally, Excentra can be combined with the Mobile Key Infrastructure 
where the same software can target residents, visitors, and staff with their own credentials 
depending on where they have access. Then the end-users themselves decide where to use the 
credential for the keys, for instance in the phone, card, or a key with The Click Technology. 

4.2 Electrolux 
Electrolux is a manufacturer of household and professional use appliances. Their process for 
consumer-driven product development enables accelerated development of products that are 
preferred by increasing numbers of consumers (Electrolux, 2016). 

Taste App 
Electrolux has developed The Taste App which is an online recipe book which provides 
sources of inspiration and recipes in a smart way. The app guides you through the process, not 
just by saying what and when you should shop or cook, but also how to interact with your 
Electrolux product. Today, the app is not connected to any of the products since Electrolux 
are starting to develop them. However, Electrolux are allocating efforts into developing 
connected products so that in the near future the Taste App will not only guide you through 
the steps of how to cook and at what setting the end-user should put on their oven, but it will 
do the setting on the oven for them. Electrolux are also planning on expanding this app so that 
it can be used for other home appliances, such as washing machines. For example, if the end-
user has a stain on their shirt, the app will tell the washing machine how to treat it. 

Frigidaire Connected Air-Conditioner 
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The Frigidaire Connected Air Conditioner is a connected air conditioner that Electrolux has 
launched in the US. It has a remote control system that gives the end-user the possibility of 
starting their air condition through an app. This application can be used when the end-user is 
not at home but would like that their house reaches the temperature that they desire before 
they arrive. For example, if the end-user has a vacation house and only goes there during the 
holidays, they do not need the house to be heated up the whole time. When they want to go, 
they now have the possibility to heat up the house for when they will arrive. 

4.3 Husqvarna Group 
Husqvarna Group is a world leading producer of outdoor power products including 
chainsaws, trimmers, robotic lawn mowers and garden tractors. The Group's products and 
solutions are sold under brands including Husqvarna, Gardena, McCulloch, Poulan Pro, Weed 
Eater, Flymo, Zenoah and Diamant Boart (Husqvarna Group, 2016). 

Fleet Management System 
Husqvarna has developed a management system which is a B2B solution that, through the use 
of sensors, provides the owners of the companies with the ability of seeing when and how 
their products are used and when they should be upgraded or serviced. The product also 
indicates how the end-users should use the product in the best possible way. This system is 
currently being tested at an American tree care company that has approximately 150.000 
chain saws. The owner wants to know where the chain saws are, if they are being used and 
how, what services or spare parts they need and when, and if different kinds of chain saws are 
needed, in order to optimize the fleet. With the Fleet Management System, the owner of the 
company can keep track of all of these factors.  

Smart Garden 
The Smart Garden will be launched in the Gardena division during 2016, where products such 
as lawn mowers and watering systems will collected data from the soil in terms how much 
water does it keep, weather information, how much water does the ground need, and how 
much stays. The Smart Garden solution consists of a cloud based plant care system which 
includes sensors and mobile apps along with a plant library and algorithms to make plant care 
better and easier. This concept connects automatic watering and robotic lawn mowing and is 
managed by a smart phone application. 

4.4 Scania 
Scania is a global manufacturer of trucks and busses with a sales and service organisation in 
more than 100 countries. Beside from sales and services, Scania offers financial services in 
several markets (Scania, 2016). 

Interactor and Black box 
The first digitalized end product that Scania started with was called the Interactor. This 
project consisted of introducing a screen in the truck so that the truck driver could interact 
with the entertainment, vehicle performance, or ordering system. However, it was found that 
Scania and their dealers were not ready to handle such a product, therefore the project was 
closed in 2007. After this initial failure, Scania changed the strategy and instead introduced a 
black box without any interface to the truck driver and without any needs from the dealers to 
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do anything. The black box now provides a lot of different services, for instance to get reports 
or instant truck positioning. Additionally, the black box provides several services, such as 
internal advantages and pre-information to the workshops. Scania have standardized the black 
box on all markets, meaning that they now have quite a high number of connected vehicles. 
Scania are now gradually connecting the black box, which main task is to collect data from 
locations, trucks, customers, and environment, to more existing platforms such as 
smartphones and tablets. 

Ecolution 
Ecolution, which is the main offering that is enabled by the black box, is a package of 
traditional services, an optimized vehicle, and a connected vehicle. If the customer has a 
Scania vehicle but wants to buy a new one, Scania will take the chassis number of the current 
vehicle. Scania will then use a smart algorithm to analyse the data from the end-user and 
environment, and see how the new optimal vehicle should look like if the end-user continues 
to do exactly the same things that he does today with the current vehicle. The algorithm then 
proposes a specification for what vehicle that fits the customer the best. However, if the 
customer does not have a Scania vehicle or if they want to do a totally different type of 
operation, the customers can specify by pointing on a map where they will operate and answer 
some questions. Scania will then look at vehicles that are actually going in that area with 
those conditions, take data from those vehicles instead, and then propose a specification. 
Additionally, as part of the Ecolution service, Scania also provides a training programme to 
the driver, by using data from the vehicle.  

4.5 Volvo Cars 
Volvo Cars, which formerly was a part of Volvo Group, is a car manufacturer which was 
acquired by Zhejiang Geely Holding Group in 2009. However, even though, Volvo Cars and 
the Volvo Group are separate entities they still cooperate in research and development, and 
brand-related investments (Volvo Cars, 2016). 

Volvo On-Call 
Initially, the Volvo On-Call project started by just being an assistance service if a Volvo car 
got any problems during a ride. This turned out to be unsuccessful, and the project was shut 
down. However, after a couple of years the service was modified to the Volvo On-Call, which 
made it possible to start the heater in your Volvo car or set the heater to start at a certain time 
by using an app. This modification made the offering successful. Due to this, the service has 
now been further developed and enables the end-user to locate the car, luck/unlock the car, get 
a driving journal, see how much fuel there is left in the tank, and how far the car will reach 
with the remaining fuel. 

In-Car Delivery 
The In-Car Delivery is about getting deliveries to your car, such as food or packages, without 
the end-user being present. When the delivery firm gets close to the car they will get a digital 
access key to the car so that they can open the trunk of the car, put in the groceries or 
packages, close the trunk, and then the digital access key will stop to exist. It is a proximity 
based solution in order to give the delivery company access to a limited part of the car. In this 
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way, Volvo Cars made use of digital keys and the combination of, for example, grocery 
shops, logistic companies, and Volvo Cars. An example of how the In-Car Delivery works is 
that the end-user orders food from an online grocery store. The grocery store then asks a 
logistics company to distribute the order, which in turn goes to the car, opens the car with the 
digital key and places the groceries in the trunk. When the groceries are delivered and the car 
is closed, the digital key ceases to exist. The end-user then gets a text message confirming that 
the groceries have been delivered in the car. 

Phone as a Key 
With the service Phone as a Key, the end-user can open the car and start the engine with just 
the smart phone. This digital key can also be transmitted, for example if the end-user has 
parked the car somewhere and someone would like to borrow it, the end-user can transmit the 
digital key to another smart phone so that the car can be opened and started with it. 

4.6 Volvo Trucks 
Volvo Trucks is a manufacturer of trucks and are a part of the Volvo Group. Volvo Trucks is 
the second-largest heavy-duty truck brand in the world and their trucks are sold and serviced 
in more than 140 countries (Volvo Trucks, 2016). 

I-Shift 
Volvo Trucks have a positioning and connectivity system that enables the truck to measure 
the road, the topology, and the hills of the road. This data is then stored in a database, so the 
next time that the truck comes to these exact spots on the road, the computerised gearbox, I-
Shift, can optimize the gear and make sure that the truck can go up the hill with the minimal 
fuel consumption. In this way, the truck learns how to drive better by using the past 
experience of the road. 

Fuelwatch 
Fuelwatch connects information about how the end-user is driving compared to how the route 
is. The data from the truck and the end-users behaviour is then analysed in order to obtain 
detailed reports about the fuel consumption, including an analysis of its variations. Fuelwatch 
also identifies which end-users that need assistance and training or identify which routes can 
be beneficial in order to have the lowest possible fuel consumption. 
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5 Result and Analysis 
“Digitalization is about reaching your customers in a new way, about connecting products to 
a connected ecosystem, creating interfaces for these products and transform the information 
that you have and that you can get in either consumer services, getting closer to the 
customers, or creating new business models.” – Volvo Trucks, Managing Director 

In the current chapter the findings, which are the authors’ interpretation of the collected data, 
are presented in an organised way. Details of how the findings are linked and structured 
around the core category; digitalization of end products, are provided through the use of the 
Six C’s Model. The Six C’s Model aims to organise the interpreted data into the different 
categories; Context, Causes, Conditions, Contingencies, Consequences, and Covariance. 
Using this model, the authors’ findings expose several causes and consequences directly 
linked to the effort of digitalizing end products. Additionally, conditions that have to be built 
before starting this process and contingencies that must be overcome to manage this journey 
successfully, are explained. In order to guide the analysis in the direction of the purpose of the 
master thesis, not all key points, codes, and concepts from the interviews are described. As it 
can be seen in Figure 9 all the first three C’s, condition, cause, and contingency, lead to the 
consequences, which is the final result from which the further implications are based on. 
Figure 9 is an illustration of the Six C’s Model that is explained in 3.2.2 within the section of 

Theoretical Coding. 

Figure 9. Illustration of how the findings were organised in the adapted Six C's Model. 

5.1 Context 
“The context is the setting where the category is at play. The interviewed companies had introduced 
digital products and infrastructures around them at different levels. However, the opinion of all the 
interviewees coincided with the extreme need of focusing on this field due the fact that the industry is 
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taking the first steps towards the “digital era”. This shows that digitalization is awakening awareness 
even among incumbents in the manufacturing industry.” 

The increasing digitalization of end products and the direct systems related to it i.e. databases, 
digital channels and infrastructures around them, influence the participating manufacturing 
companies at a high extent. All the participating companies acknowledged that the 
digitalization of end products is seen as an evolution rather than a revolution. This digital 
journey was told to have a big future impact on the manufacturing industry. The authors refer 
to the digital journey as the transition from a traditional manufacturing company to one that 
integrates digitalization to the maximum extent in their business until their connected 
ecosystem is fully optimized. 

Based on the empirical setting that is described in chapter 4, the authors of this thesis placed 
the participating companies in different stages of the digital journey. The authors identified 
that Electrolux and Husqvarna have started to create a connected ecosystem. They are 
allocating effort to create digitalized products that belong to connected platforms, where the 
digitalized products send information among themselves, to the end-users, and to the 
company. A part from this, Husqvarna has also started to collect data from the connected 
ecosystem but without utilizing this information, since their digitalized products are in a later 
stage of development. Volvo Cars and Assa Abloy have reached further in their digital 
journey, were they are providing digital solutions or products to their customers, which in turn 
are providing even more data. However, neither Volvo Cars nor Assa Abloy are taking into 
account or analysing the huge amount of data that is being created in the ecosystem. The ones 
that have started to perform an initial analysis of the data, Scania and Volvo Trucks, have 
done it without providing digital solutions and focusing more on the internal optimization of 
their products. They are performing this analysis through information filters and algorithms. 
However, the authors identified that Scania has reached further than Volvo Trucks regarding 
the analysis of the data. 

Given this, the context of which this study was performed was one where all the companies 
had taken the first steps in the digital journey of achieving a digitalization of end products. 
The companies agreed upon that once the connected ecosystem is created and they are using 
the data from it for external purposes, the companies will be able to use the data automatically 
in the factory throughout the whole manufacturing processes, i.e. internal digitalization. 
Finally, based on the current situation of the participating companies, the authors conclude 
that none of the participating companies are fully developed in their current stage within their 
own digital journey and that they are even further from achieving the internal digitalization. 

5.2 Causes 
“The causes are the reason for the category to occur. In this section, the authors identified the reasons 
of why the companies have started their digitalization of end products; drivers and opportunities. The 
drivers are the reasons for why the companies want to digitalize the end products while the 
opportunities are the possibilities that can be exploited when digitalizing end products.” 

5.2.1 Drivers 
The two most repeated drivers brought up by the participants were to satisfy the end-users and 
to stay competitive in the industry. The majority of the participants satisfied the end-user by 
fulfilling their digitalization demands about connectivity and digital products, and delivering 
extra value to them through digital products in form of convenience, good customer 
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experience, and cost savings. Another way of satisfying the end-users that was identified 
during the interviews was to get closer to end-users through the company’s digital products 
and getting information about the end-users in order to help them to get the full potential of 
their products. All participants agreed that being and remaining competitive was one of the 
main reasons for starting their journey towards digitalization of the end products. This is 
statement is also reflected by the head of advanced development at Electrolux. In this way, the 
participants wanted to gain a first mover advantage by being in the forefront of the industry. 
Also, it was clear that not being left behind and keeping up with the competitors were 
important factors when taking the decision of starting with the digitalization of end products. 

“People’s view of what to expect from a product is changing, we need to be part of that 
change in order to be competitive in the long run” – Electrolux, Head of advanced 
development. 

Additional drivers that were identified were to create new revenue streams through the 
creation of services that digitalization enables and to improve the branding by adding value to 
it through the release of digital products. 

5.2.2 Opportunities 
The participants also raised a number of opportunities that shows the potential of digitalized 
end products. The most mentioned opportunity was the possibility of exploiting the 
technology push that the market is enabling nowadays with the evolution of technical 
development. The environment is now providing the right maturity of the digital technologies, 
which gives the possibility of taking advantage of them by adding extra functionalities to the 
traditional products. Additionally, the decreasing cost of digitalizing enables a possible 
connectivity and products with extra functions at a reasonable cost. This statement is 
supported, among others, by the director of product innovation at Assa Abloy. 

“The cost of becoming digital is going down dramatically, now it is possible and not that 
costly to go digital” – Assa Abloy, Director Product Innovation. 

The increasing connectivity among products, end-users, and between the end-users and the 
company was also repeated among the participants as one opportunity that will come with the 
digitalization of end-products. This allows companies to build new relationships with the end-
users, to increase the customer loyalty, and to create new useful data. The participants also 
mentioned that the increasing connectivity will enable the opportunity of integrating with new 
business ecosystems. This will bring totally new partners and open new markets for the 
companies and hence the opportunity of exploiting new business opportunities. 

5.3 Conditions 
“The conditions are factors that are prerequisite for the category to emerge. This section describes the 
main requirements in order to begin with the digitalization of end products in the right way. The four 
most repeated requirements are presented in this section, starting from a general perspective and 
leading towards more specific requirements.” 

5.3.1 Requirements 
Understanding the digital ecosystem, which is not just about products but also about 
infrastructures and services, was proven to be a common requirement for achieving a 
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digitalization of end products among all participants. Digitalization of end products is a new 
business and should not be seen as a “technological silo”, which has been the case in the past 
for some of the participating companies. The digital channels that it involves are not isolated 
and should be treated as a part of the connected ecosystem. Having this as a base, the 
participants argued that a gradual introduction, both for the companies and the customers, is a 
requirement since digitalization entails an important change. Simple digitalized products 
should be offered first in order for the customers to understand them. Then, the more the 
customers interact with the products, the system will grow with their capabilities of 
understanding it. Incremental development of digital offerings was therefore iteratively 
mentioned as a requirement when starting with digitalization of end products. 

In order to attain the drivers of being competitive and end-user satisfaction, the participants 
showed a special interest of following the progress of the society. In order to achieve this 
successfully, the companies have to strive in understanding and foreseeing the customer needs 
and behaviour, and in following and foreseeing the market and technology trends. However, it 
was stated that it was not enough to just observe and understand these facts in such a fast-
changing environment. There was also a strong need of adapting fast to the changes in trends 
or customers and acting even before they occur. 

Since digitalization entails a big change for the companies that try to introduce it, the need of 
an explorative management was found to be key in order to start this feat. An explorative 
management system is formed by managers open to new ideas and willing to look outside the 
traditional business in order to exploit new opportunities. Therefore, being open-minded and 
being prepared to make big organizational changes and even rethink their business was seen 
as something required. The participants added that the management had to be aware of the 
fact that the more you introduce digitalization in a company, the focus of the core business 
changes to connectivity and digital. This leads to the managers realizing that the company 
needs to transform in order to embrace digitalization. In the words of the vice president for 
service market at Volvo trucks: 

"If you introduce digitalization in a company without doing strategic changes you are killing 
innovation" – Volvo Trucks, Vice President Service Market 

Before starting the digitalization of end products, all the participants agreed that gaining new 
competence is a vital requirement. The competence that was clearly the most desired and 
which also was the one that seemed to be lacking the most was digital competences. The 
participants argued that competences within software and app development, system 
development, and digital user-experience was something that they were currently lacking and 
that they need to gain. When it comes to system development it was clear that competence 
within data storage and analytics was something that was missing throughout all the 
interviewed companies. Additionally, digital strategists and business developers within digital 
business was also a missing competence which was pervading for all of the companies. The 
issue around competences is also clearly explained by the CTO of Assa Abloy. 

“You need to understand that things will change, hire people with skills, and transform 
people to get the skills that are require for the future. We need to be open-minded and realize 
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that things will be very different a few years from now, where a different organizations and 
skill-set will be required” – Assa Abloy, CTO. 

5.4 Contingencies 
“The contingencies are moderating factors between the core category and the consequences. This 
sections has been divided into risks and difficulties. The risks are factors which can appear when 
digitalizing end products that have a negative effect, while difficulties are classified as obstacles that 
occur during the digitalization of end products. ” 

5.4.1 Risks 
The main risk that the participants stated was the fact that digitalization involves handling and 
managing sensitive customer data, hence an ethical discussion about it seemed relevant. 
However, just a few companies were analysing data from customers, even though all of them 
were collecting data from them. Dilemmas regarding integrity and privacy issues concerned 
the participants, who stated that it was extremely important to use the data in the right way. In 
order to do so, the companies opted for either asking for permission to analyse the data in the 
future or collecting it in an aggregated and anonymous form. Another mentioned risk was the 
increasing competition from disruptive entrants, since the participants believed that 
digitalization may disrupt the current business models. These new entrants were believed to 
not be related to the core products or business and were mostly represented by agile software-
based start-ups as a senior marketing director at Husqvarna points out. 

“Every industry is being threatened by agile start-ups” – Husqvarna, Global Digital 
Commerce Lead Brand and Marketing. 

A common risk that appears when handling digital solutions is the digital security. The 
participants agreed that the IT security around the data of the ecosystems is very important 
and that this data should be protected from hackers and cyber-attacks. Another risk that was 
mentioned from the majority of the companies was the instability of digital systems. Since the 
products will share the same software, it exposes the risk of software bugs, meaning that if 
one software breaks down, all software within the products will break down. 

5.4.2 Difficulties 
Since the participating companies are traditional manufacturing companies and not digital 
natives, digitalization was found to be a struggle for them, where the difficulty of changing 
was a common opinion among all participants. This was explained in a more detailed way, by 
the director of group connectivity at Husqvarna. 

“It is a struggle for traditional manufacturing companies to go from hardware and products 
in isolation from each other where the efficiency of the product has been core, to products 
collaborating, speaking to one another, where the core part is maybe the holistic picture that 
some products create together” – Husqvarna, Director Group Connectivity 

Since the traditional manufacturing companies have just worked with the same core 
businesses for decades, it is hard to change people’s working processes. Therefore, the 
participants also stated that it is difficult to convince top management into changing when the 
business is going fine. The fear of cannibalizing their traditional business, which appeared 
before actually starting the digital journey, was mentioned among some participants. 
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Moreover, it was also stated that due to this, it was difficult to convince top management to 
invest in something new and with uncertain business outcome. Therefore, all participants 
agreed that it is important that the management understands the huge need of digitalization 
and sees the benefits that digitalization is bringing to their business. 

The participants also recognized some difficulties that they were experiencing when pursuing 
their attempts to digitalize their products. The most repeated one was the inability of 
developing a digital business. Within this issue, two main barriers were identified by the 
authors. The first barrier was regarding the area of marketing & sales, where some companies 
stated that they needed to work more on the “Go to market strategy”. The interviewed 
companies were struggling with how to sell the digital offerings, how to package them, 
through which channels, and in which markets. Achieving the right customer experience 
through a digital interface was something that some companies also found to be difficult. 
However, some other companies recognized their own merits in the field of achieving the 
right digital customer experience since they had worked a lot with it. The second barrier was 
around the area of business development. All of the companies stated that they do not know 
how to analyse the data and transform it into offerings that customers can pay for. Companies 
showed lack of knowledge in what to do with the connected data when it came to analysing it. 
Regarding the usage of the analysed data, companies were insecure about where to send it, to 
whom, and what to do with it. Finally, the most repeated difficulty within business 
development was how to create a business around digitalization, which means how to 
transform the possibilities that digitalization enables into a business context. Factors such as 
creating offerings that customers can pay for, monetizing from digital services, turning ideas 
into business, and which functionalities or services to add, were proven to be key for 
developing this business context. 

In order to create the previously mentioned digital business, it was stated by some companies 
that gaining certain competences is a requirement while simultaneously being a difficulty. The 
participants agreed that the development of digital competences is a difficulty for them. The 
mentioned reason for this was, among others, that the skilled software developers and digital 
strategists do not go to traditional manufacturing companies. Instead, they go to pure IT or 
software companies. All participants expressed the difficulty of attracting the right digital 
competence to their industry, since digital business is not their core business. However, the 
participants all agreed that software competence, digital business developers, and people with 
competence within building structures for data analytics were vital but difficult to obtain for 
traditional manufacturing companies. 

5.5 Consequences 
“The consequences are the outcomes or effects that result from the occurrence of the category. This 
section seeks to present the changes that the companies have experienced or are experiencing when 
introducing digitalization of end products. The results have been categorized within the parts; End-
Users, Structure and Organization, Business Models, and User-Centred Innovation Practices.” 

5.5.1 End-users 
The common opinion among the participants was the change that the increasing digitalization 
of end products is causing in the environment of the Swedish manufacturing industry affects 
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their end-users. The customer demands and their behaviour were proven to be adapting to the 
digital era that is being created in today’s society. The concrete influence that digitalized 
products are having on customer demands and behaviour are presented below. 

Customer demands 
The main change that all the participants mentioned was the increasing digitalization demand 
of end-users. The participants argued that this is due to the fact that digitalized products are 
getting a part of everyday life for people. End-users are now demanding mobility access, 
digital features, and connected products and services, as explained by Husqvarna’s director of 
group connectivity. 

“Connected products are more and more everyday products. It is not strange anymore to 
think about connected devices anymore, instead of being strange it is more that end-users are 
now demanding them” – Husqvarna, Director Group Connectivity 

In addition, this increasing expectation of digitalized products has to be combined with 
simplicity and reliability, since this was found to be another customer demand. However, the 
majority of the participants also recognized that the customer demands are becoming more 
unclear since digitalization opens up endless possibilities, which makes it hard to see the 
specific ones that end-users want. This is triggering an increasing request of complementary 
needs, since digitalization is enabling plenty of add-on functions and services. Moreover, a 
part of being unclear, the participants stated that the demands of the end-users are changing at 
an extreme pace, since they follow the changing environment that digitalization is triggering.  

The unclear and fast-changing demands are highly linked to the increasing demand of 
individualization and customization, where the companies will need to offer multiple 
personalized offerings. Finally, all the participants clearly expressed that digitalization of end 
products will not change the customer's basic need and core values, but that it will provide a 
digital way of providing these while adding complementary ones. 

Customer’s behaviour 
The acceptance of digitalized products is increasing since digitalization is becoming a part of 
people's everyday life. This was a common opinion which was stated among all participants 
who argued that end-users are shifting from traditional usage to digital usage. Additionally, 
since people are using more and more digitalized products, the participants also stated that the 
customer’s knowledge about the products is increasing and that they now have a clearer 
picture of what they want to purchase. Another common pattern that was brought up by the 
participants was that there will be less ownership of products in the digital era. As people 
today are changing more towards a service mind-set rather than product ownership, the 
participants argued that end-users are interested in acquiring the service that the products 
provide and not necessarily in owning the product itself. 

5.5.2 Structure and Organization 
Along the interview process, the authors of this thesis identified that the companies were 
experiencing shifts in their resources and in their organization, regarding the business focus 
and their structure. This fact proved that manufacturing companies need to reorganize and 
work differently, both externally and internally in order to handle the new digital business. 
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External organization 
The first noticeable change regarding digitalization of end products is that it is enabling and 
creating the need of increasing the number of partners that are not related to the core business. 
Meanwhile, some of the other companies that have reached further in the digital journey argue 
that they have already increased the number of such partners. In conjunction with this, the 
vice president of technology at Husqvarna remarks: 

“Digitalization will open up the innovation arena” – Husqvarna, Vice President Technology 
Management 

This need of increasing the numbers of partners had to do with the lack of digital competences 
and with the possibility of exploiting new business opportunities. In order to do this, there 
was a common agreement among the participants that new partnerships have been and will 
have to be created in order to provide the services that digitalization of end products is 
starting to enable. Moreover, since digitalization of end products enables new services, the 
participants agreed that it has generated new and more customers. 

The participants also showed some changes that are occurring at different levels in the 
companies regarding the relationships with their current and future partners. Since 
digitalization aims to create a connected ecosystem, it is increasing the connection with them. 
The digitalization of end products is both enabling and requiring that companies work closely 
with their partners and with an increasing collaboration. At some point, this will lead to the 
co-development of software solutions, causing more dependence on partners. This is due to 
the fact that they will not own the whole software and because this software will be directly 
linked to the products and products’ performance. Moreover, the relationship between the 
companies and their partners will be more open and more transparent since digitalization will 
create a flow of data that will be available for both parts. 

Another relevant change that the participating companies are starting to feel is that 
digitalization enables them to skip their retailers and dealers due to the increasing direct 
connection with their end-users. Some participants speculated if the retailer and dealers will 
even disappear even though most of them stated that the dealers and retailers are still highly 
important for the participating companies and that they do not want to skip them by now. 

Internal organization 
When it comes to the effects that digitalization of end products is producing on the internal 
organization, several participants mentioned the importance of spreading and connecting the 
digitalization through the whole company in an organized way. As it looks today, most of the 
participating companies are having a silo thinking when it comes to digitalization. This means 
that they are either concentrating all the digital initiatives without them being connected to the 
rest of the company or that the digital initiatives are scattered and isolated. In order to spread 
digitalization throughout the whole company, all the participants stated that they are currently 
in the way of organizing digitalization in an integrated and cross functional way. They have 
all realized that they have to move from “silos” to a cross functional organization where 
digitalization goes throughout all the departments. The participants argue that this has to be 
done due to the fact that digitalization breaks down and crosses borders of functions and 
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products since digitalization creates a connected ecosystem. More integration among business 
areas, departments, teams, and units was something that all participants believed to be 
necessary when dealing with digitalized products. 

The overall conclusion that was pervading for all the participants was that all the digital 
initiatives should be collected under a cross functional common umbrella, where all the silos 
and isolated scattered initiatives, are tied up. This was recognized to be needed in order to 
align resources and departments around digitalization, creating better business and customer 
value. This finding was summarised by a partner at Deloitte, who stated: 

“Companies need to collect the digital services under a common umbrella” – Deloitte, 
Partner. 

Moreover, within this cross functional common umbrella it was stated that there should be a 
clear visible head (i.e. CTO) with a structured mandate. Achieving this cross functional 
common umbrella is something that most of the participating companies have realized but are 
yet to execute. This is with exception for Husqvarna who has set up a multidisciplinary 
structure that goes across their division, called Connectivity Hub, for digitalization but have 
not yet started to fully take advantage from it since they are in an early stage. 

As previously stated, digitalization of end products is a novel field for manufacturing 
companies and it triggers a fast-changing environment. Due to this, the participating 
companies showed initiatives to encourage exploration around digitalization while 
simultaneously exploiting their core business in order to excel in the short-term. The internal 
changes that were made to encourage both exploration and exploitation were reflected by 
dividing the R&D department and IT department into different units. The participants also 
added that due to this division, a high communication and integration among these units is 
required and they run constant meetings and updates to attain so. Another alternative that was 
seen in a company to encourage exploration by using connectivity was to create a spin out, 
arguing that if the initiative was taken inside the company, the traditional culture would have 
killed the exploration or innovation around digitalization. In Scania’s business development 
director’s words: 

“Traditional manufacturing company needs to innovate around connectivity in an organized 
and separated way because if all departments have freedom in a traditional industrial 
company they would not have profit focus.” – Scania, Business Development Director. 

Similarly to the cross functional common umbrella, most of the companies have realized that 
they need to develop a proper infrastructure to support digitalization. Some companies, like 
Volvo Cars and Scania, have reached further in this process compared to the other 
participating companies. Volvo Cars has created new units and teams in order to deal with the 
services that digitalization of end products is starting to enable while Scania chose to create a 
spin out. Moreover, Scania is also managing and analysing the data that comes from the 
digitalized products to some extent. However, none of the participating companies have set up 
a whole business around digitalization yet, linking it to the rest of the departments within the 
company, even though all participants recognized that they need to do so. The other 
participating companies have just started to create these infrastructures, where new units and 
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even departments will soon be developed around the data and services that digitalization is 
enabling. 

5.5.3 Business Model 
“Only the one capable of changing will be able to stay in the market” – Husqvarna, Director 
Group Connectivity. 

 

The uniform perspective among the participants revealed that digitalization of end products is 
disrupting the business models and that it will be at the core of the business models in a near 
future. The new business models are allowing new services, products, and processes which 
are more focused on software. However, the participants clearly stated that digitalization of 
end products will not replace the core business, but that it will add something new to it. A 
common thread that was seen among all participating companies was that they were at the 
verge of going from pure manufacturers to solution providers, even though they are just at the 
beginning of this path. 

The authors found it interesting that the majority of the participants mentioned that even 
though digitalization will disrupt the business model, it is not acting as a destructive force but 
it is complementing current business models. The participants stated this since digitalization is 
enabling the companies to keep traditional products while adding digital functions or services 
to them. In this way, the products can keep their core values while adding digital 
functionalities through software. However, the participants also stated that these additional 
functions or services are becoming more important as digitalization is gaining maturity in the 
industry. This is making the holistic picture of the products to become the main value, 
meaning that not just the traditional or core values but also the services or additional functions 
associated to them are key. The participants also stated that these additional functions that are 
starting to grow are now required to be competitive since they are becoming increasingly 
important for the users and they provide a desired extra customer value.  

Additionally, the participants stated that their companies are about to create new and 
additional revenue streams from the services that the digitalized products enable. However, 
none of the participating companies are monetizing on the services that their digitalized 
products are starting to enable. Therefore, all participants mentioned the need of business 
development to create additional revenue models, such as micro payments, value sharing, 
offer hardware for free with service subscription, or monthly instalments. 

Process 
The change that digitalization of end products have brought to the participating companies is 
the total re-engineering of the business processes. The most obvious change that all 
participants mentioned was the shift from traditional marketing to digital marketing, which 
has been undergoing for some years now. Moreover, it was found that the increasing 
importance and amount of time spent on software development was something that all 
participants have experienced.  As the software processes are faster than hardware, it has 
allowed the participating companies to improve their time-to-market and made their 
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development faster. Additionally, the participants recognized that it is cheaper and easier to 
make changes in software compared to hardware. 

Taking this into account, the conclusion of the participants was that they have to focus even 
more on software since the amount of software in their products will increase. They are 
already incorporating software into their existing hardware but they will have to do it more 
and better since there are starting to be higher software requirements and more automated 
products. However, all of the participants were clearly emphasizing that even though software 
is getting increasingly important, it will not make the hardware disappear. Strengthening this, 
the business developer director of Scania stated: 

“You cannot create the Google environment in an industrial company where you are 
competing with other lean organizations” – Scania, Business Development Director. 

Regarding the innovation process and the effect that digitalized end products have on it, the 
participants agreed that the data around it encourages the idea generation since it opens up 
endless opportunities. The data that is gathered through digitalized end products was also 
stated to be useful in the development part of the innovation process. It helps to shape ideas 
and develop products, since the most difficult part is to turn ideas into valuable business 
outcomes. Additionally, a common statement among all participants regarding the marketing 
and sales, was that digital channels enables them to offer things easier even though the 
difficulty of how to sell the offerings remained as a major concern. Furthermore, the 
participants agreed that the digitalization of end products is not having currently an effect on 
the manufacturing phase of the innovation process. However, the next step will be to use the 
data from the products and link it to the shop floors. Finally, the after sale processes when the 
products are in the marketplace are clearly improved by the data that digitalized products 
enable. 

Products 
The increasing digitalization of end products in the manufacturing industry has also affected 
the products that the participating companies are offering to their end-users. Some participants 
realized that since digitalization is creating a connected ecosystem, the companies are creating 
a shared digital platform among products. In order to do so, companies are modifying and 
connecting their traditional products with digital technologies. In this way, companies can 
expand their digital platform by introducing new digital offerings hence the companies do not 
need to start from the beginning for each new product project. The digital platform made the 
participants talk about system solutions rather than products alone, where products collaborate 
and talk to each other. These products are also starting to be integrated with current end-user’s 
personal devices, such as smartphones, where the user interfaces are mostly being created. 

The required personalization that digitalization is triggering is also forcing the companies to 
develop more flexible products. Digitalization is enabling them to do so since they are now 
able to make small changes in the products without affecting the core digital functionalities. 
The participating companies are now developing flexible user interfaces, through which 
products appear to be different but actually being one software. This is achieved through 
customized screens and personalized user interfaces for the digitalized products. Moreover, 
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the same digitalized product can target different customer segments just by adapting the 
software. Finally, products are becoming more user-oriented since the customer demands are 
becoming increasingly unclear. In this context, the design and the user interface of digitalized 
products becomes key since they have to be user-friendly, seamless, simple, and easy to use 
and install, but at the same time more customized. 

Services 
The most remarkable opinion among all the participants was the increasing servitization that 
is being enabled from the data that digitalized products are providing. They all agreed upon 
that it will soon revolutionize the business model. The participants argued that the 
digitalization of end products is enabling the possibility of providing new services, which will 
create a shift from products to services. All the participants expressed that digitalization of 
end products will create business models with multiple offerings, combining products and 
services. However, none of these services can be created without information from the 
connected ecosystem or the data from the users who are using the products.  

The common overall perception was that digitalization of end products enables the creation of 
more service-based business models and that more value will be generated in the future from 
the services that the products provide, rather than the products itself. The aim of the services 
according the participants was to make life easier for the users, meaning that they will add 
commodity, convenience, and reduce the friction in the user's’ everyday life. 

5.5.4 User-Centred Practices 
With the megatrend of consumerization and digitalization, the participants are agreeing 
unitedly that digitalization of end products enables more and easier interaction and 
involvement with the end-users through digital means. They also stated that digitalization is 
not just enabling, but it is also a requirement for user-centred activities as it provides new 
communications methods through digital channels and digitalized products. 

One advantage that was mentioned among all participants was that digitalized end products 
are enabling a different way of customer research and enhancing the customer focus of the 
participating companies. The changes that digitalized end products are causing on the 
customer relationship was mentioned iteratively by all participants. The digitalized products 
are enabling a closer relationship between the participating companies and their end-users due 
to the increase amount of interaction and involvement that these products are creating. The 
participating companies are now able to interact directly with their end-users through digital 
channels and digitalized end-products. The participants agreed that the digitalization of end-
products has made them focus more on the end-users and thereby also increasing the 
customer’s loyalty towards them. This new relationship that is created was also pin pointed by 
the director of connected products and services at Volvo Cars. 

“Digitalized end products are opening up a new direct relationship with the end-users 
directly from the company. This is a fantastic opportunity and we need to create a new 
relationship experience together with them” – Volvo Cars, Director Connected Products and 
Services. 
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The customer experience and its importance was also a subject that was mentioned frequently 
by all the participants when dealing with digital products. Digitalization was told to enable a 
new digital customer experience that is disrupting the traditional one. This is since 
digitalization of end products is changing the way that customers use and interact with their 
products. The participants stated that it enables them to reach customers in a new way and 
create a whole connected and integrated customer journey. The participants argued that 
digitalized products give them the possibility to track the customer experience and create a 
better control and design of it through new digital user interfaces. To conclude, all the 
participants stated that digitalization of end products is allowing them to create a better 
customer experience by adding convenience, security, and making the whole customer 
experience seamless and simple. 

Digital User-Centred Practices 
Regarding the user-centered activities that were performed by the companies, the participants 
recognized an increasing digital nature of such activities. The new activities enabled by 
digitalization were user involvement through digital channels and user interaction through 
digitalized products. These new digital user-centered activities, were stated to add a new 
dimension to the traditional means since they are enabling the participating companies to 
collect a huge amount of data through connected devices and digital channels. Therefore, the 
performance of the digital user-centred practices facilitates the construction of the through 
engineering pillar, explained in the digital shack. The characteristics of the digital user-
centered practices were described by the business development director at Scania in the 
following way: 

"The digital way of interacting is a way of improving the quality in the dialog with the end-
users with another dimension" – Scania, Business Development Director. 

The increase of the non-physical or digital involvement was recognized by the participants as 
a new user-centered practice that has been enabled by digitalization. This activity changes the 
mean of the involvement, which is done through digital channels. Through this activity the 
gathering of data from users is done digitally instead of face-to-face. However, the result or 
the activity itself is similar to the traditional involvement and interaction since it provides 
qualitative input to the companies. By using digital channels, the participating companies 
brought the end-users into the development process by letting them being part of it. This was 
done through online focus groups, skype meetings, digital reviews, and web services, where 
the participating companies communicated with the end-users through their personal devices. 
The results of this new activity resulted to be varied. The participants stated that the 
involvement through digital channels was a new way of communication, which enabled them 
to break distance barriers and provided faster, more direct, and more specific customer 
feedback. Therefore, this new way of involvement enables a faster and easier access to 
customer experiences. Furthermore, since it is more comfortable for end-users and for the 
companies, due to the fact that that less effort has to be made, it increases the amount of 
involvement. The result of the new digital involvement was also described in the following 
way: 
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“Digitalization is changing the nature of user-centered activities. Before you had to watch 
through a mirror how end-users use a product but now you can collect data about how they 
are using a product without being present” – Electrolux, Head of advanced development. 

Beyond the previous activity, the participants also mentioned the increasing digital interaction 
with end-users, which is a new type of interaction that digitalized products have enabled. It 
has provided them a new quantitative way of gathering huge amounts of new data through the 
digitalized end products and digital channels. In this activity, the participating companies 
gather data from end-users through the interaction of the end-users with the product itself or 
the digital channel. The results from the increasing digital interaction was that it has enabled 
the participating companies to harvest data, monitor the connected ecosystem, and finding 
data and patterns that they were not aware of before. By connecting the digitalized end 
products and digital channels with the end-users personal devices, a new and smarter way of 
interaction has been created. The participating companies state that this has given them the 
possibility of seeing the usage of the products, and see user's behaviour and patterns. The 
participating companies can now see what features of the products that are used, how the 
products are used, when they are used, how long they are used, where the products are used, 
and it also enables them to observe the daily routines of the end-users and get predictive 
information. Lastly, the participants agreed that digitalization of end products enables the 
participating companies to get an increased amount of customer feedback and therefore also 
understanding the end-users demands better. The participants argued that their companies can 
now receive new market data and more, better, and real-time data about the end-users. 

Traditional User-Centered Practices 
The opinions regarding the traditional user-centred practices were homogeneous among all 
participants who stated that the traditional ways should be kept and combined with the digital 
ways. They all agreed that digital user-centred practices, such as the digital interaction or 
digital involvement, will not substitute the traditional ways but add to them. The participants 
argued that the qualitative input that the traditional ways bring are the ones where they 
identify the basic needs, validate ideas, and the one where the innovations are coming from. 
The importance of human interaction was something that was mentioned as important by all 
participants when performing traditional user-centred practices such as focus groups, inviting 
users to test products, workshops, and interviews. Finally, the increasing need of co-creation 
was mentioned by some participants, meaning that you need to bring customers into the 
product development and perform the development with them. 

5.6 Covariance 
“Since the authors collected data from six companies, they were able to draw some rough guidelines 
of how tactics might vary between companies or types of businesses when digitalizing the end 
products. Therefore, this section seeks to describe some of the most remarkable differences among the 
participating companies.” 

The authors of this thesis wanted to highlight the fact that the three initial C’s (conditions, 
causes and consequences) were found to be impressively similar among all the participating 
companies. This shows that even though the participating companies belong to different 
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sectors and are in different maturity levels within the digital journey, digitalization is affecting 
them with a similar considerable strength. 

One interesting fact was the differences between the B2B sector and the B2C sector. The 
companies within the B2B sector were less focused in building user interfaces in their 
products, since those participating companies are more focused on providing efficiency rather 
than infotainment. This also makes the digital innovations easier to sell in B2B, since the 
offerings are justified with payback while, in the B2C the emotional side of the products is 
more valuable. Another difference within these two sectors was that some participants 
recognized that there is more digital market pull from the B2C market but that the real 
monetary profit is in the B2B. 

Another interesting pattern that was seen regarding the digital user-centered practices, was 
that the participants within marketing mentioned the gathering of data through digital 
channels while the participants within R&D mentioned the gathering of data through 
digitalized products. The authors of this thesis believe that this is since the data from digital 
products is being used more as an input for the R&D departments whereas the data from 
digital channels is being used more by the M&S departments. 
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6 Discussion 
The purpose of this thesis is to understand how the digitalization of end products is affecting 
the organization and management of innovation. Additionally, this thesis aims to explain the 
business opportunities that emerge with the rise of digital user-centered innovation practices, 
within the Swedish manufacturing industry. In order to do so, the final results of the analysis, 
which are the consequences, are carefully analysed by the authors and linked with the theory 
in order to provide suggestions for theory and practice regarding the research questions. 
Throughout the current chapter, the authors will provide managerial implications regarding 
the research questions that describe how the insights from this research can be applied in a 
practical context. Simultaneously the findings presented in the analysis are compared to the 
existing research in the field in order to verify or expand current literature. 

This chapter contributes to the digital business strategy proposed by Bharadwaj, et al., (2013) 
by giving implications based on new insights from the participating companies of this thesis. 
Moreover, throughout this chapter the authors of this thesis adds to the study of Nylen & 
Holmström (2015), by expanding their suggested five key areas that leaders should address 
when managing the digitalization of products. Moreover, the findings explained in the 
previous chapter extend the statement of Nylen & Holmström (2015) about not organising 
digitalization with broad strategic recommendations, by explaining how the participating 
companies are currently solving this issue. Additionally, the implications given below build 
on the existing suggestions of how to achieve the construction of the digital shack described 
in chapter 2.2.2. 

Unlike the studies performed by Acker, et al., (2015), Yoo, et al., (2010), Yoo, et al., (2012), 
and Hirt & Willmott, (2014), the findings of the previous chapter describe in which way the 
environment around organisations is changing, and not just enumerate what aspects are 
supposed to change. In this way, the authors of this thesis aim to provide the readers with 
specific insights of how traditional manufacturing companies are being affected by the 
digitalization of end products. Moreover, these findings add to the suggestion of performing a 
digital business transformation that Macaulay, et al., (2015), Krings, et al., (2013), Ebner & 
Bechtold, (2012), Henfridsson, et al., (2014), and Yoo, et al., (2010) state, by adding in which 
way traditional manufacturing companies are managing this transformation. The findings 
related to the user-centered innovation practices contribute to the works of Friedrich, et al., 
(2014), Wolle & Hanke (2014), Acker, et al., (2015), and Lakkad, et al., (2013) since it 
explains in detail how digitalization of end products is affecting the way in which companies 
are interacting and involving with end-users. 

6.1 Organization and Management of Innovation 
This section seeks to discuss the findings around how digitalization of end products is 
affecting the organization and management of innovation within the Swedish manufacturing 
industry. The authors identified that the companies are putting a stronger focus in innovation 
around digitalization and that companies will have started to rethink the organization of 
innovation when doing so. It is needed to strengthen innovation to take full advantage of 
digitalization. As digitalization is triggering innovation and is creating new opportunities for 
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it, it was found that more resources to innovate around digitalization are being allocated. 
Digitalization should therefore be included in the normal business strategy of the companies. 

The studies performed by Nauclér, et al., (2012), Yoo, et al., (2010), Yoo, et al., (2012), 
Henfridsson, et al., (2014), and Lopéz-Goméz, et al., (2013) state that since digitalization is 
encouraging innovation, it is forcing the manufacturing industry to study how innovation can 
be strengthened. In this section, the authors of this thesis expand the previously mentioned 
studies by providing the following specific areas of innovation that traditional manufacturing 
companies are addressing in order to leverage the use of digitalized products. These areas, 
which are discussed below are; System Innovation, Business Model Innovation, User-
Centered Innovation, Open Innovation, Partner’s Relationships, Ambidexterity, Strategic 
Planning, and Agile Innovation. In the studies that the authors consulted for this thesis, it was 
found that the researched field has paid little or no attention to these areas when arguing about 
the organisation and management of digital innovation. Moreover, this section describes how 
the traditional business strategy is changing due to the digitalization of end products, in this 
way adding to the studies performed by Bharadwaj, et al., (2013) and Nylen & Holmström 
(2015). 

Shift from Product Innovation to System Innovation 
Since it was found that digitalization is creating a connected ecosystem through a renewed IT 
infrastructure, there will not be a “stand alone” solution anymore and hence companies will 
have to innovate around connected products or solutions. It was found that these digital 
innovations go across divisions, functions, and products categories. Therefore, the authors 
argue that digital innovation requires an integrated and cross functional management of 
innovation since the participating companies were organizing digitalization in an integrated 
and cross functional way. This means that digital innovation will have to be managed by 
creating a holistic perspective and simultaneously crossing barriers among products, divisions 
and functions. This particular way of managing innovation is aligned and fits with the internal 
restructuration that the participating companies are doing in the organization around 
digitalization. Additionally, the implications given below allow the construction of the 
through engineering pillar in the digital shack, illustrated in Figure 3 and described in chapter 
2.2.2. This view that the authors have regarding the system innovation is similar to the digital 
platforms treated by Yoo, et al., (2010) and Yoo, et al., (2012) in their studies. However, these 
studies do not discuss the integration and cross functionality needed when innovating around 
connected products and how they can be achieved. Moreover, the authors of this thesis 
believe that these two themes are relevant to discuss since they were found to be vital for the 
participating companies when organising innovation around digitalized products. The 
discussion regarding integration and cross functionality was found to be a novel issue 
regarding digital innovation since the studies consulted for this thesis did not treat this issue. 
The importance of integration and cross functionality, and how to achieve those, are discussed 
below. 

Integration 
The first aspect that has to be managed when shifting to a system innovation approach is the 
need of integrating activities and actors regarding the digitalization of end products. In order 
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to achieve this integration, companies are strengthening the internal collaboration in 
innovation by integrating and considering all the phases of the innovation process when doing 
digital innovations. The authors believe that more feedback loops among the different phases 
is needed. This will require more collaboration among departments and functions, where an 
integrated perspective with digital commonalities from IT, M&S and R&D has to be 
achieved. Within each of these departments and functions, the small teams have to be 
connected by enhancing communication and cooperation and creating specific collaboration 
roles. In addition, as it was found that digitalization is being gathered under a cross functional 
department, the authors suggest that people high up in the organization with an understanding 
of a consumer perspective should create a shared innovation digital vision aligned with the 
strategy of the company. All these initiatives that are explained above, add to Nauclér, et al., 
(2012), Lopéz-Goméz, et al., (2013), Giffi, et al., (2015), and Warrol Ersson, et al., (2015) 
statement of the increased network-based organisation due to the digitalization, by describing 
how to achieve this mode of organising. More concretely, the finding about the cross 
functional umbrella and the authors’ suggestion of creating a shared digital vision, expands 
the studies of Macaulay, et al., (2015) and Ebner & Bechtold, (2012) by explaining how top-
down leadership should be performed when innovating around digitalized end products. 

Cross functionality 
Another characteristic that was found to be needed when shifting towards system innovation 
is a solid cross functional management. Based on this finding, the authors of this thesis 
believes that companies have to group different competences in order to perform projects 
around digitalized end products. Multidisciplinary teams with people from different 
departments and high level of expertise will be beneficial since they will have to work from 
multiple perspectives at the same time. Apart from grouping different current competences in 
multidisciplinary teams, the authors of this thesis believe that companies will have to look 
outside their organisations in order to get the competences that they lack. Since the 
participants revealed that digitalization crosses many functional areas it will not be enough 
with the traditional technological push. Due to this, the authors argue that companies will 
have to change to a triple perspective mind-set which consists out of three pillars; technology, 
business, and customer demands. This mind-set is also aligned with further implications that 
are suggested in other areas of innovation that are treated in this chapter. The authors’ 
suggestions regarding the importance of cross functionality adds to the studies performed by 
Lakkad, et al., (2013), Bauer, et al., (2015), Friedrich, et al., (2014), and Markovitch & 
Willmott (2014) who state that cross functional management is required but without 
explaining in which way it should be achieved. 

Stronger Focus on Business Model Innovation 
The stronger focus on business model innovation was recognised by the authors to be a new 
innovation area regarding digitalization of end products. The consulted research papers 
addressed the business model innovation to a small extent, while the authors of this thesis 
consider this as relevant when performing digital innovation. In this way, the stronger focus 
on business model innovation expands one key area that leaders should address when 
managing the digitalization of products according to Nylen & Holmström, (2015). The 
stronger focus on business model innovation is considered relevant by the authors of this 
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thesis since they believe that it is one of the key areas in order for digital innovation to result 
in valuable business outcomes. 

Since the participating companies recognized that the business development of the digital 
offerings was struggling, a stronger focus on business innovation seems appropriate. This also 
matches with the business pillar of the triple perspective mind-set that companies have to 
acquire in order to be cross functional. The authors of this thesis believe that the business 
development is highly necessary since all the participants acknowledged the incapacity of 
creating a business around a digitalized offering. Therefore, the authors believe that the 
business model innovation will be highly needed to create and shape the services that the data 
around digitalization is enabling. 

The increasing need of business development will provoke a change of mind-set in the 
participating companies, who stated that they are not used to sell packages consisting of 
products together with services. The authors believe that this will require companies to 
introduce business developers into their innovation teams, in order to perform services-related 
innovation. In the business development area, the marketing people will be necessary to 
package and sell the services. The authors also argue that the creation of new business models 
from services and the development of new value streams that come from the services that 
digitalization enables will be the main task of such business developers. These implications 
add to the findings of O’Sullivan & Mitchell (2013), Teknikföretagen (2008), and Nylen & 
Holmström (2015), where a part from stating that digital capabilities are needed, also describe 
that business development capabilities are required in order to transform the analysed data 
into business outcomes. Additionally, these suggestions add to the study that Schlaepfer & 
Koch (2015) performed, by describing how companies should act in order to leverage the 
innovation on business models that they argue will occur due to the digitalization of end 
products. 

Require More User-Centered Innovation 
The authors found that some studies (Friedrich, et al., 2014; Hagel III, et al., 2015; 
Markovitch & Willmott, 2014) explain the impact of digitalization on the area of user-
centered innovation practices. However, the authors of this thesis add to this field by 
discussing how companies should leverage the user-centered innovation practices in the 
digital era. This was found to be an unexplored area when linking it to digital innovation. 

Digitalization of end products was found to force the participating companies to put more 
effort in understanding the customer needs and market trends. As it was found that the market 
environment is constantly changing and the customer demands are getting more unclear, 
companies stated that they have to foresee the customer demands and trends, and act 
accordingly. In order to foresee the customer demands and trends, and act accordingly, the 
authors of this thesis argue that the user-centred practices are getting increasingly important. 
The authors suggest that companies have to become more consumer-centric by performing an 
increased number of both traditional and digital user-centred practices. This goes hand in 
hand with the consumer pillar of the triple perspective mind-set that companies have to 
develop in order to be cross functional.  
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Therefore, in order to develop innovation practices that are more focused on the end-users, the 
authors of this thesis suggest that traditional manufacturing companies need to train people in 
customer research and user experience, where design and digital user interfaces become 
increasingly important. Additionally, the authors argue that it will be beneficial if the 
companies make the whole organisation familiar with techniques regarding user interaction 
and involvement. Furthermore, the authors consider that a possible alternative for 
manufacturing companies will be to do early launches, in order to go public with digital 
innovations earlier in the process even though that might mean that they are launching non-
perfect products. The authors believe that this has to be done in order to interact earlier with 
end-users and get feedback from them so that companies see how end-users want the 
innovation on the market. Therefore, unlike the studies performed by Bauer, et al., (2015), 
O’Sullivan & Mitchell (2013), Lakkad, et al., (2013), Lopéz-Goméz, et al., (2013), Friedrich, 
et al., (2014), and Mhaiskar (2015) who also stated the advantages that user-centered 
activities bring to the companies, the authors of this thesis contribute to their studies by 
providing specific implications of how to actually perform these activities in order to achieve 
these advantages. 

Increasing Open innovation 
Digitalization was found to increase the need and the number of external partners in the 
Swedish manufacturing industry, and therefore triggering the need of open innovation while 
simultaneously enabling it. 

It was found that increasing open innovation is enabling manufacturing companies to exploit 
new business opportunities by working together with non-related business partners, providing 
totally different services. In order to manage this successfully the authors suggest that the 
companies need to switch strategies and do more collaborations since it is hard to get the right 
digital competences. The authors suggest that the shift towards more collaborative strategies 
should be triggered by the senior leadership in order for these strategies to be spread 
throughout the whole organisation and change the working habits of innovation teams. The 
area of open innovation when introducing digitalized products was also found to be treated by 
Yoo, et al., (2012) when discussing around distributed innovations. However, Yoo, et al., 
(2012) do not address the collaboration strategies that the authors of this thesis discuss. 

Manage Partners' Relationship 
The authors found that the digitalization of end products is changing the traditional 
manufacturing companies’ relationship with their retailers and dealers. Since it was found that 
the companies are getting closer to their end-users and are moving towards a more service-
based business, the authors believe that the companies will have to redesign their supply 
chain. Therefore, in order to manage this change, the authors believe that the traditional 
manufacturing companies will have to take a decision regarding how to handle this. 

One suggestion that the authors provide is that the retailers and dealers will have to change 
together with the companies and adapt to the new digital business, where an integrated 
relationship among manufacturing companies, customers, retailers, dealers and sales 
companies must be created. This provides a new solution of how the supply chain needs to be 
developed, than the one provided by Lakkad, et al., (2013). This fact also adds to the finding 
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of Friedrich, et al., (2014) regarding the Omni channel. The authors of this thesis provide a 
new alternative to the Omni channel by arguing that companies have to shift from the 
traditional Omni channel with the marketing perspective to a connected ecosystem. In this 
ecosystem, the authors suggest that the traditional manufacturing companies create an 
integrated digital channel along the whole value-chain, due to the remodelling of the supply 
chain. Alternatively, another suggestion provided by the authors is that the traditional 
manufacturing companies can acquire the retailers and dealers or skipping them by shifting to 
digital channels such as e-commerce. The authors of this thesis believe that this decision is an 
important fact to take into account when building the horizontal integration pillar in the digital 
shack.  

Furthermore, it was found that new entrants from other business areas are appearing and are 
becoming either partners or competitors. Therefore, the authors believe that decisions about 
what to do in-house, what to outsource, and what to do through collaborations have to be 
taken since the companies have to decide what part of the software will be core for them. In 
this situation, companies will not own all the software, hence they will lose control over it. 
Therefore, the authors argue that the increasing number of partners and the dependence on 
them will make that manufacturing companies and their partners will need a clearer 
distribution of responsibilities regarding the shared digital platforms. 

Need of Enhancing an Ambidextrous Culture 
It was found that digitalization of end products will cause big organisational changes. 
Therefore, the authors of this thesis believe that there will be a need of adapting the 
organisational culture of traditional manufacturing companies. The area of ambidextrous 
culture in relation to digitalization of end products, was found to not have been treated before. 
The authors of this thesis believe this is due to the fact that studies regarding digital 
innovation have mainly been performed in companies that are mostly within software 
development. Since none of the consulted research papers dealt with the cultural changes that 
organisation should undergo when introducing digitalized products, the authors of this thesis 
provide new insights regarding how these cultural changes can be enhanced in traditional 
manufacturing companies. 

Traditional manufacturing companies currently have a traditional culture, but since it was 
found that digitalization is a novel fast-changing area where companies need to both explore 
and exploit, the authors believe that companies have to encourage ambidexterity. This concept 
of ambidexterity entails that companies should exploit their core business while 
simultaneously exploring new market opportunities. The authors argue that digitalization 
enables ambidextrous practices since it was found that it is not substituting the core business 
but complementing it. Therefore, the authors consider that the creation of an ambidextrous 
culture, that allows companies to exploit their traditional business while exploring around 
digitalization, is needed. Moreover, the authors found that traditional manufacturing 
companies were performing structural changes, such as creating both explorative and 
exploitative teams within departments or spin-outs, in order to encourage an ambidextrous 
culture. Due to this, the authors suggest that the structural or domain separation that Lavie, et 
al., (2010) propose, are the most suitable ways of encouraging ambidexterity around 
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digitalized end products for traditional manufacturing companies. Performing this change, the 
authors believe that companies will be able to embrace new solutions to drive change by 
exploiting the company's core business while simultaneously exploring new ones. The 
digitalization of end products entails a radical change and the authors suggest that the 
ambidextrous literature could be nurtured by studies in companies organising for their ability 
to innovate around digitalized end products. 

Remodelling of Strategic Planning 
The authors found that digitalization is triggering a fast-changing environment which is 
increasing the pace of development of digital technologies. Due to this, the authors of this 
thesis consider that companies will have to do a remodelling of their strategic planning. It was 
found that traditional manufacturing companies are used to work with long-term strategies for 
up to ten years. The authors believe that this perspective is becoming outdated and companies 
have to shift to a short-term strategic planning. This shift will affect the whole company hence 
also the innovation strategies. Therefore, the authors suggest that manufacturing companies 
should not develop big launch strategies due to the previous mentioned fast-changing 
environment. In addition, the authors of this thesis also believe that it would beneficial if such 
strategies are also flexible, meaning that the strategies should be capable to adapt to the 
changes of the environment. These suggestions will provide manufacturing companies with 
an incremental development focus around digitalization, based on continuous improvements 
and small adaptations within the products and digital offerings. Additionally, the authors 
believe that the efforts of the decision management processes have to be turned into where to 
allocate the new digital competences that the companies have to develop and also decide how 
to develop them i.e. getting external competences or training current employees. The authors’ 
opinion is that the discussion around the strategic planning should be added to the study 
performed by Bharadwaj, et al., (2013) when explaining the scope of their digital business 
strategy. In this way, the authors believe to add a new dimension for the scope of the digital 
business strategy developed by Bharadwaj, et al., (2013). 

Need of Having Agile Innovation 
It was found that the environment around digitalization is changing fast and that companies 
are adapting to it. In order to keep up with these changes, the authors of this thesis consider it 
necessary for companies to develop fast, agile, and flexible innovation processes which are 
also enabled by digitalization. It was also found that all the participating companies were 
making use of more agile and flexible teams to deal with digitalization of end products. When 
working with these teams, the authors of this thesis argue that traditional manufacturing 
companies will have to be able to change and adapt fast, come out with new digital solutions 
to the market faster, and develop software at a higher pace. To achieve this, the authors 
believe that the traditional manufacturing companies have to develop faster decision making 
processes by having better timing, managing and organising small teams, and adapting the 
processes to be more agile and flexible. Additionally, the agile development processes will 
also help to manage the exploration. The discussion around this area of agile innovation adds 
to many studies (O’Sullivan & Mitchell, 2013; Manyika, et al., 2012; Henfridsson, et al., 
2014; Yoo, et al., 2010; Yoo, et al., 2012; Hagel III, et al., 2015). These studies argue that 
digitalization will increase the pace of innovation, but the authors of this thesis expand these 
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studies by arguing how to keep up with the increased pace. The main challenge that was 
found in order to achieve the agile innovation is the management of integration of software in 
hardware. This is issue is discussed below. 

Manage the Integration of Software in Hardware  
It was found that the key aspect that the traditional manufacturing companies have to manage 
in order to achieve the speed and the agility that the digital era requires is the integration of 
software in hardware. It was also found that the need of integrating software in hardware is 
caused by the increasing digital and software content in the traditional products and processes 
of such companies. In order to achieve so, the authors believe that manufacturing companies 
have to adapt the faster software processes, where rapid software development and flexible 
software systems are needed, to the slower traditional hardware processes. The authors 
suggest that in this new way of working, manufacturing companies will have to work with 
continuous software updates to hardware, where the software will be upgraded but the 
hardware is maintained, hence achieving a faster time-to-market. This will allow companies 
to solve problems or do repairs from distance, work with system updates and retrofit 
solutions, and enables the continuous deployment for product releases. The management of 
integrating software in hardware adds to the need of coordinating hardware with software that 
O’Sullivan & Mitchell (2013) state by describing how to achieve it. Additionally, this part 
explains how software has to be introduced in the traditional products when performing 
digital innovation, in this way contributing to the studies of Yoo, et al., (2012) and Nylen & 
Holmström (2015). 

6.2 Business Opportunities of the Digital User-Centred 
Practices 

The business opportunities that emerge from the data that is enabled by the digital user-
centred practices are presented in this section. The authors of this thesis identify the emerging 
business opportunities more as a possibility that the companies will be able to exploit, rather 
than a problem that they should overcome. It was found that data collected from the digital 
user-centered practices will be available at any time and everywhere throughout the whole 
industrial value-chain. However, in order for this data to be of use, the authors believe that the 
companies have to transform it into business outcomes by analysing it. The authors of this 
thesis have identified that the traditional manufacturing companies are just at the earliest stage 
of analysing the gathered data and they believe that the benefits from it only show the tip of 
the iceberg. Therefore, the authors consider that the business opportunities that will emerge 
from this data will generate enormous possibilities for traditional manufacturing companies. 
The most relevant of these are presented in this section. 

Opportunities brought by the analysis of the end-user data 
It was found that an enormous amount of data is being collected through the usage of 
digitalized end products and the opportunities that come with the analysis of such data are 
opening up endless possibilities for manufacturing companies. These possibilities were also 
found to come from the analysis of the data that the end-users provide by being part of the 
connected ecosystem and by using digital functions. Therefore, the authors of this thesis 
strongly believe that companies will be able to improve the products performance by 
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identifying and solving quality problems, increase the reliability, create better uptime, and 
optimize the product usage. The authors argue that companies will be able to identify the 
weaknesses and problems of the products, and increase their knowledge about them. One 
opportunity that the authors of this thesis identified was that companies will be able to 
perform better marketing by creating more personalised and accurate market offerings. The 
authors believe that the companies will also be able to guide purchasing decisions and suggest 
optimized products based on the analysed data. This is due to the fact that companies will be 
able to identify what specific customers are interested in and thereby being able to address 
each customer better. These findings expand the business opportunities that come from real-
time data, proposed by Markovitch & Willmott, (2014), Friedrich, et al., (2014), and 
Macaulay, et al., (2015). 

The possibility of delivering extra services, functionalities, solutions, and determining what 
features that the end-users find more valuable is something that the authors of this thesis 
acknowledged as beneficial since it was found that these are becoming increasingly important 
for the participating companies. It was found that the participating companies argued that the 
analysis of data will allow companies to add convenience to their products and provide new 
services, which are not related to the core-business, together with new partners. Additionally, 
the business opportunities that the authors identified towards the dealers and retailers is that 
the traditional manufacturing companies will be able to send pre information to them, thereby 
enabling predictive maintenance. Therefore, the authors argue that it will create more cost and 
time efficient partnership processes. This is an insight that Hagel III, et al., (2015) and 
Macaulay, et al., (2015) did not consider when arguing about where the value will come from 
in the digital era but which the authors of this thesis consider to be highly important. 

It was found that along with the digitalization trend, the consumerization trend is gaining 
more and more importance. In line with this, the authors of the thesis acknowledged that 
digital user-centered practices and digitalized products give the possibility of designing more 
personalized products and services that are adapted to end-users daily basis. Therefore, the 
authors believe that the digital transformation can boost the potential and maximize the 
outcomes of user-centred practices, hence allowing companies to meet the consumerization 
megatrend. The participants stated that the analysis of the data will allow companies to 
recommend the best product for each user based on how they are using it and in which 
environment they are using it in. Even though the data from the environment is not directly 
related to the data gathered by the digital user-centred practices, the authors believe that the 
combination of both types of data will add an extra dimension in their service offerings. Using 
this combination, the authors of this thesis consider that companies have the opportunity to 
optimize the products based on the product usage and user behaviour and adapt them 
according to the specific environmental conditions in which the end-users are using them. 
Moreover, the authors argue that the data generated from the digital user-centred practices 
will facilitate the development of more customised products. The authors suggest that this 
data can be used to configure the software and customers interfaces in a flexible and 
personalised way. This finding adds to the studies performed by Friedrich, et al., (2014), 
Macaulay, et al., (2015), Hirt & Willmott (2014), Hagel III, et al., (2015), and Krings, et al., 
(2013), which state that the digitalization of end products and the data generated by them help 



64 

to meet the consumerization megatrend. The authors of this thesis expand these studies by 
explaining how to use digitalized products and the business opportunities associated to them 
in order to meet the consumerization trend. 

Apart from the external opportunities that the data around digitalized products is bringing to 
the manufacturing companies, some internal advantages were also identified by the authors as 
possible opportunities. The participants recognised that it will be possible to use the data 
enabled by the digital user-centered practices as an input for R&D activities, where the 
authors believe the companies will be able to adapt their testing methods or to identify if there 
is a need of redesigning some critical part of the product. Additionally, the authors argue that 
the R&D and Marketing & Sales teams will use this data as an input for the traditional user-
centered practices. In this way, the teams will be able to validate or prove the information 
collected through the traditional means. Moreover, the authors believe that the digital data 
collected from end-users will enable the traditional activities to be more accurate, focused, 
and targeted since the analysis of data will trigger new and qualitative relevant questions. 

In the latest stage of external digitalization, the companies stated that they will be able to link 
the data collected by the digital user-centered practices and the environment to the internal 
manufacturing processes. The authors believe that this will enable a considerable reduction of 
waste since manufacturing companies will be able to scale workloads, in this way matching 
supply with demands on usability. Additionally, this will also save time due to the fact that it 
will create more automated processes and improve the current ones. Finally, companies stated 
that they will be able to optimize other varied internal operations because the data will 
enhance the creation of new KPIs for the internal processes. 

Optimized service offerings 
The authors believe that the opportunities regarding the data analysis which have been 
explained in the previous section, only show the tip of the iceberg. Once the companies excel 
in analysing the data from the digital functions that they are providing, they will have to deal 
with last stage of the digital journey; the optimization of the ecosystem. This entails 
generating valuable input for transforming functions into optimized services. Currently, it was 
found that the participating companies appear to be distant from the latest stage of the digital 
journey but the authors recognized it as the greatest opportunity that the external digitalization 
will enable. 

It was found that the digital user-centered practices will enable a new generation of service 
offerings, where the companies will have to allocate efforts to develop a service portfolio with 
a tactic-dynamic service planning. It was also found that this new generation of services will 
be composed of proactive services, where more personalized and automatic services will be 
suggested to the end users. The participants also stated that these proactive services will entail 
that the digitalized products will talk with the end-users; they will be the ones initiating the 
interaction with the consumer, which is not what happens now when a service is required. The 
authors believe that with the data from digital user-centered practices, companies can easily 
anticipate the end-user demands, since they become predictive. In this way, the authors 
suggest companies to use digitalized products in order to collect predictive information about 
the user and the environment, and offer a multitude of services based on this information. This 
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opportunity will create a whole context full of endless contextualized, individualized and 
intuitive services, where just-in-time services are executed. These insights about the new 
service portfolio that traditional manufacturing companies are soon to develop, expands 
Bharadwaj, et al., (2013) statement that a new service portfolio around digitalization will be 
opened up by explaining the characteristics of it. Moreover, with the digitalization of end 
products and the use of digital user-centered practices, the authors consider that the 
companies will reach the consumerization megatrend to the maximum extent through the 
delivery of these new services and not through product’s design or product variances. The 
discussion around the optimized service offerings expands several studies (Schlaepfer & 
Koch, 2015; Ebner & Bechtold, 2012; Bauer, et al., 2015; Friedrich, et al., 2014; Hirt & 
Willmott, 2014), by explaining how digitalization of end products will enable traditional 
manufacturing companies to reach the customization and individualization in the near future. 
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7 Conclusion 
In this chapter, the answers to the research questions through a concise explanation of the 
findings are given. The limitations of the study and the recommendations for further work are 
also described. 

7.1 Answering the Research Questions 
The main points of the findings are summarized below. This section aims to gather the most 
relevant ways in which the participating companies are dealing with the studied issues and 
transform them into implications for the organization and management of innovation. It also 
aims to synthesizes the most relevant business opportunities for the Swedish manufacturing 
industry that are provoked by the changes that digitalization of end products causes on the 
user-centered practices. 

The first research question posed in this thesis addressed the effect of digitalized products on 
the organization and management of innovation in the Swedish manufacturing industry. 

RQ1: How is digitalization of end products affecting the organization and management of 
innovation in the Swedish manufacturing industry? 

In answering research question one, the participant companies addressed several specific 
fields regarding the organization and management of innovation that need to be treated in 
order to leverage the innovation around digitalized end products. Therefore, based on how the 
companies are guiding the digitalization of end products and how they are innovating around 
them, the authors of this thesis draw some conclusions regarding how the organization and 
management of innovation is being affected: 

• Companies are shifting to a system innovation mind-set. 
In order to perform this shift successfully, companies will have to base on the triple 
perspective and achieve a cross functional and integrated management of innovation. 
Companies have started to strengthen the internal collaboration within the innovation process 
by considering all the phases and encouraging more feedback loops among them, when doing 
digital innovation. Several of the participating companies have also started to form 
multidisciplinary teams since digitalization crosses many functional areas. Additionally, 
companies acknowledge the need of creating a shared digital innovation vision that is aligned 
with the strategy of the company, through people high up in the organization. 

• Companies are putting effort into strengthening innovation around digitalization. 
In order to leverage the innovation around digitalized products, companies have started to 
increase innovation in the areas of business model innovation, user-centered innovation, and 
open innovation. It was found that the participating companies are struggling with the 
business development of the digital offerings. They are starting to increase the business model 
innovation by including business developers in the innovation teams in order to perform 
service-related innovation. Since digitalization of end products is forcing companies to put 
more efforts in understanding and foresee the unclear and fast changing customer needs and 
market trends, companies are becoming more user-centric. They are encouraging such 
initiative by performing both traditional and digital user-centered innovation practices. Due to 
the fact that digitalized products have triggered the need of performing open innovation, 
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companies are now switching strategy and doing more collaboration with external partners. 
They are performing this in order to get the right digital competences and exploit new 
business opportunities. Moreover, since none of the participating companies are digital 
natives and have a traditional culture, they have started to make structural changes such as 
spin outs or department divisions to enhance exploration and innovation around digitalized 
products. 

• Companies have started to build a connected ecosystem among manufacturing 
companies, customers, dealers, retailers and sales companies. 

Since digitalized end products was found to help companies to get closer to the end-users and 
to move towards a more service-based business, they are starting to build a connected 
ecosystem. In order for this ecosystem to be sustainable, companies are considering to 
redesign their supply chain by creating an integrated relationship among the different 
members of it. Additionally, since digitalization of end products increases the number of 
partners, companies are dealing with new partner relationships which they are currently 
managing. This is mainly being managed by increasing the collaboration with external 
partners, making decisions about what to do in-house or outsource, and by allocating clear 
distribution of responsibilities regarding the shared digital platform.  

• Companies are beginning to develop fast, agile and flexible innovation processes. 
In order to keep up with the fast changing environment that digitalized end products are 
triggering, companies have started to adapt to the increased pace of innovation. They are 
doing this by managing the integration of software in hardware through continuous software 
updates to hardware, providing upgradeability and retrofit solutions. Companies are also 
shifting to a short-term and flexible strategic planning with small launch strategies and an 
incremental development focus around digitalization of end products. Additionally, they are 
trying to develop faster decision making process by managing and organizing small teams and 
adapting standardized processes to be more agile and flexible. 

The second research questions addresses the business opportunities that arise with the digital 
user-centered practices in the Swedish manufacturing industry. 

RQ2: What are the business opportunities that emerge from the changes that digitalization of 
end products causes in the user-centered innovation practices in the Swedish manufacturing 
industry? 

After analysing the changes that digitalization of end products causes in the user-centered 
innovation practices several business opportunities were identified by the participating 
companies. These were then collected and synthesized by the authors of this thesis in the 
pursuit of answering research question two: 

• Companies are not ready to fully exploit the business opportunities. 
First of all, it was found that the Swedish manufacturing companies are not yet ready to take 
full advantage of the business opportunities that come from digital user-centered practices 
even though they are starting to do so. The reason for why companies are not ready yet is due 
to the fact that they are far from creating a completely connected ecosystem, collecting and 
analysing all the data from the ecosystem, and finally using the analysed data to optimize 
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services an create business inputs from it. Another barrier that was found for fully exploiting 
the business opportunities, was that companies are in the initial step of developing proper 
structures around digitalization and organizing it in the right way, and that they have not fully 
assimilated the changes that digitalized products are causing. 

• More personalized, customized, and flexible products and services. 
Digital user-centered practices was found to help companies to match the consumerization 
megatrend by enabling the development of more personalized and flexible products, and 
services that are adapted to the end-users daily basis. The companies stated that the data that 
digital user-centered practices enables is useful when configuration the software and customer 
interfaces. It was also found that the analysis of data, which is generated by the digital user-
centered practices, enables the recommendations of the best product for each user depending 
on how they use it and in which environment. 

• Enables servitization of the manufacturing industry. 
The data associated to the digital user-centered practices was found to trigger a servitization 
in the manufacturing industry since most of the business opportunities are emerging in form 
of extra services or add on functions, which are not related to the core business. 

• Optimization of products. 
Digital user-centered practices was also found to contribute to the optimization of products in 
several fields. The companies stated that they are starting to improve the products 
performance by identifying and solving quality problems, increase the reliability, create better 
up time, and optimize product usage, based on the end-users behaviour when using the 
products. Additionally, the companies believed that they will be able to identify the 
weaknesses and problems of the products, and increase their knowledge about them. 

• Improvement of internal processes. 
The data that digital user-centered practices enables, was found to bring internal advantages to 
the companies since it will improve the development and marketing processes. The companies 
argued that the data enabled by the digital user-centered practices will be used as an input for 
R&D activities where they will be able to adapt their testing methods and redesign the 
products. It was also found that the companies will use the data to perform better marketing 
by creating more personalized and accurate market offerings through guiding purchasing 
decisions and suggesting optimized products. In the latest stage, manufacturing processes will 
also be improved. 

• Enables the creation of proactive services. 
It was found that in the near future, digital user-centered practices will bring the 
consumerization megatrend to the maximum extent by offering a new generation of proactive 
services to end-users. In order to take full advantage of this business opportunity, companies 
are considering to allocate efforts to develop a service portfolio with a tactic-dynamic service 
planning. This new portfolio was told to be composed out of more personalized and automatic 
services with the products initiating the interaction with the end-user. The participating 
companies acknowledged that with the data from digital user-centered practices, they will be 
able to easily anticipate the end-users demands since they become predictive. Finally, the 
companies expressed that this opportunity of predictive information will create a whole 
context full of endless contextualized, individualized, and intuitive services, where just-in-
time services are executed. 



 

69 
 

7.2 Limitations and Suggestions for Future Research 
This section concludes the thesis by explaining the limitations that the authors encountered 
during the execution of their thesis. Moreover, specific suggestions for future research are 
also provided. 

Limitations 
For this thesis, 18 interviews within six companies were performed. If more interviews and 
different companies would have been analysed, more data that might have revealed new 
results would have been gathered. Lack of physical interaction such as observing, analysing 
their ways of working, and observing the organization in the digital teams or departments, 
was another limitation to this study. If a more thorough analysis with more interaction would 
have been performed at the respective companies, more detailed results might have emerged. 
As a complementary work for this study, more data could be collected by cooperating with 
companies and observing them in a more interactive way, performing activities such as 
workshops and having closer collaboration in order to not limit this study with interviews and 
surveys. 

Additionally, this thesis analysed participants from the Swedish manufacturing industry. 
These participants were varied regarding the sectors i.e. automotive or home appliances and 
the type of business i.e. B2C or B2C. This could be seen as a limitation for this study because 
the authors did not consider the differences among them since they aimed to analyse the 
impact of digitalized products on the whole industry. This might have led to fewer 
observations of patterns, differences and relationships about the impact of digitalized products 
among the different companies. This leads to another interesting suggestion for future 
research, which would be to analyse if there are any more correlations or differences, apart 
from the ones observed by the authors, among the different sector or type of business 
regarding the current research questions. 

To end with, the authors of this research project believe that the innovation practices of the 
manufacturing companies will have better results if the implications mentioned in the 
discussion chapter are accomplished by for instance, following the given suggestions in the 
preceding chapter. These suggestions have not been proven but they were deduced from the 
information obtained from the interviews and from the theory chapter. Taking this into 
account, it can be work for further research to validate the suggestions given by this study. 

Directions for future research questions 
The main purpose of this thesis has been to understand how the digitalization of end products 
is affecting the organization and management of innovation of the Swedish manufacturing 
industry. Additionally, this thesis aimed to explain the business opportunities that emerge 
with the rise of digital user-centered practices. While this thesis makes some contributions to 
the researched field, it also points to a number of interesting directions for future research. 

Additionally, for future research, the authors of this thesis considers the following research 
questions interesting; 

RQ: How should the data from digital user-centred practices be analysed and disseminated in 
the organisation in order to be successfully used for the front end innovation? 
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This thesis paid little attention to how to analyse the data that the companies are gathering 
through the usage of digital user-centered practices. This was, among other factors, because 
the participating companies were not at this stage of data analysis yet, even though they 
recognized that they will be soon there. Moreover, the authors of this thesis found the issue 
around the analysis of data interesting since all the participating companies experienced it as 
something difficult, specifically how to transform the analysed data into business outcomes. 
Therefore, it would be seen as an exciting area to perform deeper research in, in order to see 
how companies should deal with it when doing front-end innovation in order to materialize 
the business opportunities exposed by this thesis.  

Apart from this research question, the authors of this thesis also found the possible answers 
for the following research questions intriguing: 

RQ: How is the internal digitalization affecting the organization and management of 
innovation in the Swedish manufacturing industry? 

RQ: What are the business opportunities that emerge from the changes that internal 
digitalization causes in the user-centered innovation practices in the Swedish manufacturing 
industry? 

In order to have a specific scope and since digitalization englobes many aspects, the authors 
of this thesis decided to focus the analysis on the digitalization of end products. Moreover, 
since none of the participating companies have yet reached the phase of digitalizing 
internally, meaning that they are not linking the data from digitalized end products to the 
factory, this issue was not analysed. However, the authors of this thesis find the analysis on 
internal digitalization as an extremely intriguing area for future research in order to analyse 
how the management and organization of innovation will be affected and which business 
opportunities it will bring to the manufacturing industry. 
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Appendix A 
A1. Interview guide, Marketing & Sales 

Purpose 
The purpose of this project is to analyse the consequences of digitalization on the user-
centered innovation practices in the Swedish manufacturing industry. These practices place 
the needs, wants, problems and limitations of end-users at the centre of the innovation 
processes in order to create a whole user experience. Customer experience, user involvement, 
and user interaction are the main activities within this specific innovation process, where 
feedback and user’s input are critical. Therefore, we want to understand the new opportunities 
and challenges that the manufacturing companies are facing due to digitalization and how 
such companies may need to change to be successful in the future. However, the main focus is 
how digitalized products will affect the innovation processes and more concretely, the user-
centered innovation practices of the Swedish manufacturing industry and the managerial 
implications that it entails. 

Interview Design 
The interview is divided into two parts; digitalization and innovation. Each part starts with a 
couple of general questions where you will get to generally discuss how your 
company/departments understand these terms. After this, there will be one case for each part, 
where you will get to exemplify one scenario that you have experienced. Finally, there will be 
a small survey of approximately 10 questions where you will be asked to rank different 
statements. 

Predicted Time 
The interview is expected to last approximately one hour.  

Access 
● This interview will be used as a support for the master thesis. 
● You will have full access to the final version of the master thesis. 
● Can your name, job title, and/or workplace be used as a reference in the master thesis? 
● Is there any information that is confidential, which you would not like us to include in 

the master thesis?  
Recording 
In order to perform a thorough analysis of the interview, we would appreciate if the interview 
can be recorded. The recording can of course be sent to you if desired. 

Interview Questions 
General  

● What is your background? 
○ How long time have you worked at company X? 
○ How long time have you worked at this department? 

● What is your role within the company? 
○ Responsibilities and tasks. 

Digitalization 
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● What is digitalization for you? 
● What is the department’s situation today with digitalization? 
● What is the long-term roadmap for digitalization in your department? 
● What are your thoughts on having a total digitalization in the manufacturing industry, 

also known as Industry 4.0? 
● What are the main drivers for your department to go digital? 
● What are the main requirements for being a successful company in the digital era? 

Case Question 1:  

Can you describe the most relevant digitalized offerings, such as products, services or 
solutions, which your company has brought to the market? 

Questions about the case: 
● How was the process of the cases, from the beginning to the end? 

○ Which were the unexpected difficulties/opportunities that your department 
faced during this process? 

○ What competences did your department need to develop during this process? 
● What were the reasons of starting with these offerings? 

○ Was it the first time? Have you done something similar before? Did it fail or 
succeed? 

● How have these cases affected the way you are doing things now? 
○ What are the changes you’ve made in products, marketing processes, services, 

and business models? 
○ How has it affected the organizational and structural characteristics, partners’ 

relationships, customers’ relationships, and management? 
● How are you using the data and information that these digital offerings have provided 

to your department? 
● What are the downsides that you have experienced in this cases? 

Innovation 
● What is innovation for you? 
● How does your innovation process look within your department? 

○  In which parts is the innovation process divided and what does each part do? 
● How is the innovation process affected by the emerging digitalization? 

○ How has the whole innovation process changed? 
○ How has each part been changed? 

● How have customer demands changed during your time at this company? 
● How is digitalization affecting the end-user focus of your department? 
● What are the user-centered activities that your department does? 

Case Question 2: 

Can you please describe the most relevant digitalized offerings that have affected the user-
centered activities in your department? 

Questions about the case: 
● How was the process of the case, from the beginning until the end? 
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○ Which were the unexpected difficulties that your department faced during this 
process? 

○ What competences did your department need to develop during this process? 
● How did the use of digitalization change the user-centered activities? 

○ Customer experience, Involvement, Interaction, feedback along the innovation 
process 

○ In which parts of the innovation process does these 
involvements/interactions/feedback take part? 

○ How was digitalization used in this case to understand the needs/demands of 
the end-users? 

● How did you get closer to the end-user by using digitalization? 
○ Digital products, Mobile phone, pc, apps, stores etc. 

● How did you differentiate different types of users during this case? 
○ How did digitalization help you to do so? 

● How was the information from end-users gathered, disseminated, and used in your 
department? 

● What were the implications, from all these changes, on the organisation and 
management of innovation? 
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Appendix A 

A2. Interview guide, R&D/IT/Digital 

Purpose 
The purpose of this project is to analyse the consequences of digitalization on the user-
centered innovation practices in the Swedish manufacturing industry. These practices place 
the needs, wants, problems and limitations of end-users at the centre of the innovation 
processes in order to create a whole user experience. Customer experience, user involvement, 
and user interaction are the main activities within this specific innovation process, where 
feedback and user’s input are critical. Therefore, we want to understand the new opportunities 
and challenges that the manufacturing companies are facing due to digitalization and how 
such companies may need to change to be successful in the future. However, the main focus is 
how digitalized products will affect the innovation processes and more concretely, the user-
centered innovation practices of the Swedish manufacturing industry and the managerial 
implications that it entails. 

Interview Design 
The interview is divided into two parts; digitalization and innovation. Each part starts with a 
couple of general questions where you will get to generally discuss how your 
company/departments understand these terms. After this, there will be one case for each part, 
where you will get to exemplify one scenario that you have experienced. Finally, there will be 
a small survey of approximately 10 questions where you will be asked to rank different 
statements. 

Predicted Time 
The interview is expected to last approximately one hour.  

Access 
● This interview will be used as a support for the master thesis. 
● You will have full access to the final version of the master thesis. 
● Can your name, job title, and/or workplace be used as a reference in the master thesis? 
● Is there any information that is confidential, which you would not like us to include in 

the master thesis?  
Recording 
In order to perform a thorough analysis of the interview, we would appreciate if the interview 
can be recorded. The recording can of course be sent to you if desired. 

Interview Questions 
General  

● What is your background? 
○ How long time have you worked at company X? 
○ How long time have you worked at this department? 

● What is your role within the company? 
○ Responsibilities and tasks. 

Digitalization 
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● What is digitalization for you? 
● What is the department’s situation today with digitalization? 
● What is the long-term roadmap for digitalization in your department? 
● What are your thoughts on having a total digitalization in the manufacturing industry, 

also known as Industry 4.0? 
● What are the main drivers for your department to go digital? 
● What are the main requirements for being a successful company in the digital era? 

Case Question 1:  

Can you describe the most relevant digitalized offerings, such as products, services or 
solutions, which your company has brought to the market? 

Questions about the case: 
● How was the process of the cases, from the beginning to the end? 

○ Which were the unexpected difficulties/opportunities that your department 
faced during this process? 

○ What competences did your department need to develop during this process? 
● What were the reasons of starting with these offerings? 

○ Was it the first time? Have you done something similar before? Did it fail or 
succeed? 

● How have these cases affected the way you are doing things now? 
○ What are the changes you’ve made in products, product development 

processes, services, and business models? 
○ How has it affected the organizational and structural characteristics, partners’ 

relationships, customers’ relationships, and management? 
● How are you using the data and information that these digital offerings have provided 

to your department? 
● What are the downsides that you have experienced in this cases? 

Innovation 
● What is innovation for you? 

There are many definitions of what digitalization is, however, we have adopted the definition 
of “the successful implementation of creating ideas within an organisation.” 

● How does your innovation process look within your department? 
○  In which parts is the innovation process divided and what does each part do? 

● How is the innovation process affected by the emerging digitalization? 
○ How has the whole innovation process changed? 
○ How has each part been changed? 

● How have customer demands changed during your time at this company? 
● How is digitalization affecting the end-user focus of your department? 
● What are the user-centered activities that your department does? 

Case Question 2: 

Can you please describe the most relevant digitalized offerings that have affected the user-
centered activities in your department? 

Questions about the case: 
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● How was the process of the case, from the beginning until the end? 
○ Which were the unexpected difficulties that your department faced during this 

process? 
○ What competences did your department need to develop during this process? 

● How did the use of digitalization change the user-centered activities? 
○ Customer experience, Involvement, Interaction, feedback along the innovation 

process 
○ In which parts of the innovation process does these 

involvements/interactions/feedback take part? 
○ How was digitalization used in this case to understand the needs/demands of 

the end-users? 
● How did you get closer to the end-user by using digitalization? 

○ Digital products, Mobile phone, pc, apps, stores etc. 
● How did you differentiate different types of users during this case? 

○ How did digitalization help you to do so? 
● How was the information from end-users gathered, disseminated, and used in your 

department? 
● What were the implications, from all these changes, on the organisation and 

management of innovation? 
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Appendix A 

A2. Interview guide, Strategy and Business Development. 

Purpose 
The purpose of this project is to analyse the consequences of digitalization on the user-
centered innovation practices in the Swedish manufacturing industry. These practices place 
the needs, wants, problems and limitations of end-users at the centre of the innovation 
processes in order to create a whole user experience. Customer experience, user involvement, 
and user interaction are the main activities within this specific innovation process, where 
feedback and user’s input are critical. Therefore, we want to understand the new opportunities 
and challenges that the manufacturing companies are facing due to digitalization and how 
such companies may need to change to be successful in the future. However, the main focus is 
how digitalized products will affect the innovation processes and more concretely, the user-
centered innovation practices of the Swedish manufacturing industry and the managerial 
implications that it entails. 

Interview Design 
The interview is divided into two parts; digitalization and innovation. Each part starts with a 
couple of general questions where you will get to generally discuss how your 
company/departments understand these terms. After this, there will be one case for each part, 
where you will get to exemplify one scenario that you have experienced. Finally, there will be 
a small survey of approximately 10 questions where you will be asked to rank different 
statements. 

Predicted Time 
The interview is expected to last approximately one hour.  

Access 
● This interview will be used as a support for the master thesis. 
● You will have full access to the final version of the master thesis. 
● Can your name, job title, and/or workplace be used as a reference in the master thesis? 
● Is there any information that is confidential, which you would not like us to include in 

the master thesis?  
Recording 
In order to perform a thorough analysis of the interview, we would appreciate if the interview 
can be recorded. The recording can of course be sent to you if desired. 

Interview Questions 
General  

● What is your background? 
○ How long time have you worked at company X? 
○ How long time have you worked at this department? 

● What is your role within the company? 
○ Responsibilities and tasks. 

Digitalization 
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● What is digitalization for you? 
● What is the company’s situation today with digitalization? 
● What is the long-term roadmap for digitalization in your company? 
● What are your thoughts on having a total digitalization in the manufacturing industry, 

also known as Industry 4.0? 
● What are the main drivers for your company to go digital? 
● What are the main requirements for being a successful company in the digital era? 

Case Question 1:  

Can you describe the most relevant digitalized offerings, such as products, services or 
solutions, which your company has brought to the market? 

Questions about the case: 
● How was the process of the cases, from the beginning to the end? 

○ Which were the unexpected difficulties/opportunities that your company faced 
during this process? 

○ What competences did your company need to develop during this process? 
● What were the reasons of starting with these offerings? 

○ Was it the first time? Have you done something similar before? Did it fail or 
succeed? 

● How have these cases affected the way you are doing things now? 
○ What are the changes you’ve made in products, processes (manufacturing, 

product development, marketing, production  ...), services, and business 
models? 

○ How has it affected the organizational and structural characteristics, value-
chain, partners’ relationships, business strategy, management, and culture? 

● How are you using the data and information that these digital offerings have provided 
to your company? 

● What are the downsides that you have experienced in this cases? 
Innovation 

● What is innovation for you? 
● How does your innovation process look along the value chain? 

○  In which parts is the innovation process divided and what does each part do? 
● How is the innovation process affected by the emerging digitalization? 

○ How has the whole innovation process changed? 
○ How has each part been changed? 

● How have customer demands changed during your time at this company? 
● How is digitalization affecting the end-user focus of your company? 
● What are the user-centered activities that your company does? 

Case Question 2: 

Can you please describe the most relevant digitalized offerings that have affected the user-
centered activities in your company? 

Questions about the case: 
● How was the process of the case, from the beginning until the end? 
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○ Which were the unexpected difficulties that your company faced during this 
process? 

○ What competences did your company need to develop during this process? 
● How did the use of digitalization change the user-centered activities? 

○ Customer experience, Involvement, Interaction, feedback along the innovation 
process 

○ In which parts of the innovation process does these 
involvements/interactions/feedback take part? 

○ How was digitalization used in this case to understand the needs/demands of 
the end-users? 

● How did you get closer to the end-user by using digitalization? 
○ Digital products, Mobile phone, pc, apps, stores etc. 

● How did you differentiate different types of users during this case? 
○ How did digitalization help you to do so? 

● How was the information from end-users gathered, disseminated, and used in the 
company? 

● What were the implications, from all these changes, on the organisation and 
management of innovation? 
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Appendix B 
B1. Survey. 

Statements 

Please indicate to what extent you agree or disagree with the following statements, where 1 represents “Strongly 
disagree (SD)” and 7 represents “Strongly agree (SA)”. 

 

  

Statements 
Influence Factor 

SD      SA 
The digital transformation to Industry 4.0 will boost Sweden’s 
global competitiveness. 1 2 3 4 5 6 7 

Your company is feeling the impact of the digital 
transformation to Industry 4.0. 1 2 3 4 5 6 7 

Your company is already making use of digitalization. 1 2 3 4 5 6 7 

Digitalization is important for your company. 1 2 3 4 5 6 7 

Your company is already interacting with customers’ in the 
innovation processes. 1 2 3 4 5 6 7 

Your company is already using data from customers. 1 2 3 4 5 6 7 

Your company is already analysing data from digital products. 1 2 3 4 5 6 7 

Digitalization will boost user-centered innovation practices. 1 2 3 4 5 6 7 
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Questions 

You are given 100 points. Please distribute these points amongst the following departments/digital technologies/business 
drivers/organizational characteristics, based on their importance. The total must equal 100 points. 

 

Questions 
Departments 

R&D Manufacturing & 
 

 

Marketing & Sales After Sales Services 

Which business area within your 
company has the greatest potential to 
benefit from the digital transformation to 
industry 4.0? 

   

 

Which business area in your company 
have undergone the most digital 
transformation? 

   
 

Which business area will be impacted by 
digitalization the most?     

Questions 
Digital Technologies 

ICT Big Data 
 

Cloud Artifical 
Intelligence 

Sensing 
(IoT) 

Social 
Media IT 

Mobility 
Technologies 

Which digital technologies do you 
consider the most important for your 
company’s business 

     
  

Questions 
Business Drivers 

Cost Time-to-market Productivity 
Customer Focus 

Which business drivers were the reason 
for digitalizing?     

Which business drivers have been 
affected by digitalization?     

Questions 
Organisational Characteristics 

Vertical 
Integration 

Horizontal Integration Information thread along 
the value-chain 

Business Model 

Which organizational characteristic is 
affected by digitalization?     
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