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Abstract 
The promise of reduced costs, increased flexibility, and independence from vendors of 
proprietary products has convinced organizations worldwide to deploy Open Source Software 
(OSS) in their production environments and commercial offerings. Therefore, the ability to 
scale software, seamlessly integrate open source software in products and increase benefits 
from OSS participation are crucial capabilities. However, the nature of OSS is not entirely 
compatible with the rigid structures and processes of many large companies and thus 
successfully managing OSS has proven to be highly difficult. Previous research has shown 
that many companies have built previous success on ‘closed innovation’ logic and must now 
move in a highly counterintuitive direction towards an ‘open innovation’ mindset. This 
creates various strategic and operational challenges which they need to identify and overcome 
to avoid disruption.  
 
Based on the aforementioned, the purpose has been to investigate key patterns in how 
development and increased use of open source software could affect large IT companies. This 
is to illustrate the transition between closed innovation to open innovation strategy for 
software, but also to describe the strategic and operational challenges that come appear 
thereafter. 
 
To create a deeper understanding of this process of change, a single (qualitative) case study 
by a large Swedish IT company has been carried out. The hope is to be able to contribute to 
research by presenting general conclusions from the case study where empirical data is linked 
to contemporary research in the field. In order to be able to generalize based on the empirical 
data, interviews have been conducted with both doctoral students and professors in the field, 
but also experts in the business world. 
 
Our findings have generated insights concerning the OSS adoption process of Company A. 
The findings of the study include a 6-step model that describes the adoption process as well 
as strategic and operational considerations for successful transition towards efficient OSS 
governance.  

 
Key Words: Open Source Software, Open Innovation, Challenges, Business Development, 
Transition, Operation(s), Strategy, Risk  
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Sammanfattning 

 
Med förhoppningar om reducerade kostnader, ökad flexibilitet och ett minskat beroende av 
tredjepartsleverantörer har användandet av open source-mjukvara (OSS) eskalerat under det 
senaste årtiondet och kommit att dominera stora delar av mjukvaruindustrin. Förmågan att 
skala och integrera open source-mjukvara har således blivit en viktig kompetens för att skapa 
konkurrensfördelar. Dock är nuvarande processer för integrering av open source-mjukvara 
emellertid inte helt förenligt med många etablerade företags strukturer och processer. 
Hantering och integrering har istället visat sig vara en stor utmaning då många företag 
historiskt byggt sina framgångar genom en logik som präglas av sluten innovationsstrategi 
och immateriella rättigheter (IPR). Företag tvingas idag att röra sig i en kontraintuitiv riktning 
som präglas av öppen innovation, och i kölvattnet av teknisk och industriell förändring 
uppenbarar sig strategiska och operativa utmaningar. Dessa utmaningar måste företag 
identifiera, förstå och övervinna för att undvika att bli utkonkurrerade.  
 
Med detta som bakgrund är syftet med denna studie att Identifiera viktiga mönster som 
beskriver hur utvecklingen och en ökad användning av open source-mjukvara kan påverka 
stora IT-företag. Detta för att belysa övergången mellan sluten innovationsstrategi och öppen 
för open source-mjukvara, men även för att skildra vilka strategiska och operativa 
utmaningar som uppenbarar sig därefter.  
 
För att skapa en djupare förståelse för denna förändringsprocess har en enskild (kvalitativ) 
fallstudie av ett stort svenskt IT-företag genomförts. Förhoppningen är att kunna bidra till 
forskning genom att presentera generella slutsatser från fallstudien där empirisk data kopplas 
an till nutida forskning inom området. För att kunna generalisera utifrån empirin har 
intervjuer genomförts med dels doktorander och professorer inom området, men också 
experter inom affärsvärlden.  
 
Empirin har genererat en 6-stegs modell som beskriver adoptionsprocessen för OSS. 
Modellen har sedermera jämförts med samtida forskning inom samma område där likheter 
och skillnader diskuterats och presenterats. Vidare har strategiska och operativa 
överväganden belysts och diskuterats för att kunna bidra till en ökad förståelse för de 
utmaningar som många företag står inför. 
 
Nyckelord: Open source mjukvara, Öppen innovation, Utmaningar, Affärsutveckling, 
Förändring, Verksamhetsprocesser, Strategi, Risk
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Glossary  

Incumbent Companies An incumbent in business is most 
commonly referred to as a leader within 
their competitive industry. 

IT Companies  Information Technology (IT) Companies 
utilizes computer systems, both hardware 
and software, to create value in the context 
of a business. In many cases, it is including 
networking and telecommunications 
because IT is considered to be a part of the 
information and communications 
technology (ICT).  

Large IT Companies Market Capitalization larger than $10 
billion: Outstanding shares multiplied by the 
share price of the company's stock. 

Total Cost of Ownership (TCO) All related costs items for products or 
services from cradle to the grave.   

Ad-hoc Solution  For one purpose only and often randomly 
chosen. 

State-of-the-Art The highest and latest development of a 
solution or technology on the market.  

Mergers and Acquisition (M&A) A general term that refers to the 
consolidation of companies through 
financial transactions. 

Proprietary Software (Closed Source 
Software) 

The software publisher or another person 
retains intellectual property rights and the 
software is therefore not free of charge. 
Usually, this advocates copyright of the 
source code, but it could also be patent 
rights. 

Commercial Software It is software produced to serve a 
commercial purpose. It could be both 
proprietary or open source software.  

Copyleft It allows the user extensive rights to modify 
and distribute a work if it is done under the 
original conditions. 

3PPT (Department) Third Party Product Technology.  
3PP (Product)  Third Party Product. 
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1. Introduction 

In this chapter, the background of the thesis is first presented, highlighting how open source 
software could disrupt a company's way of producing software products. The problem 
formulation, purpose and research questions are thereafter presented. Finally, the 
delimitations will be presented to frame the area of investigation, and disposition outlined to 
view the structure of the thesis. 
 
The phenomenon of open source software (OSS) has given birth to some of the most popular 
and highly regarded software solutions of our times. However historically, the development 
methodology and liberal nature of OSS has been all but popular amongst leaders in the 
software world as recently as twenty years ago. In 2001, famous Microsoft CEO Steve 
Ballmer, who had already compared the OSS-movement to communism in 2000, said in an 
interview with the Chicago Sun-Times that “Linux is a cancer that attaches itself, in an 
intellectual property sense, to everything it touches.” (Graham, 2000; Greene, 2001). The 
same year Microsoft co-founder described the commonly used OSS license as ‘Pac-Man-
like’, referring to how any protected software that becomes connected to a GPL-license (a 
license widely used in OSS components) must be allowed for public use and modification 
(Shankman, 2008). 
 
Today, the attitude towards OSS has changed drastically with the increased use of software. 
Digitalization is changing industries, and thus the entire business landscape, at a faster pace 
than ever before. The vice president of a market leading hardware company stated, “Our 
organization has become a software company. The problem is that we haven’t realized that 
yet” (Fitzgerald et al. 2017, p.17), testifying that hardware solutions are increasingly 
becoming replaced by software solutions. At the same time, traditional software companies 
like Microsoft and IBM are making multi-billion-dollar acquisitions of OSS projects 
(Webster, 2018; Chowdhry, 2019).  
 
With companies becoming more and more software dominated the possibilities and 
advantages of cooperation are increasing. Companies can’t neglect these benefits and are 
therefore in need to adapt to the new conditions. As a result, companies and organizations 
worldwide are beginning to open up their innovation processes. (Rigby and Zook, 2002; 
Christensen et al., 2005).  In 2006, Henry Chesbrough popularized the term ‘open innovation’ 
that could be used to describe this development towards cooperation and openness. He 
famously described the rhetoric behind the phenomena of ‘Open Innovation’ claiming that, 
“Not all the smart people work for us. We need to work with smart people inside and outside 
our company” (Chesbrough, H. 2006, p xxvi). The open innovation model and the software 
development methodology that comes with it, challenges established firms’ by forcing them 
to rethink their processes, business models and strategy (Liu, 2009).  
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1.1 Background  

The concept of open source, unlike open innovation, is not a new concept and could be traced 
back to the evolution of the internet and beyond (Liu, 2009). Originally, open source has its 
roots in the free software movement created by Richard Stallman in the 1980s’ but it became 
popular during the 1998 open source summit (Liu, 2009). Open source is evolving through 
internet-based communities by software developers worldwide (Von Hippel, Von Krogh, 
2003). Voluntary and collaborative work in open source projects has started to become an 
economic and social phenomenon which could be seen in well-known examples such as the 
Linux operating system, Apache server software and more (Von Hippel, Von Krogh, 2003). 
Fitzgeralds (2006, p 588) opinion is that the business model of open source is “A loss-
leader/market-creating model that is distributed for free, but with the end goal of enlarging 
the market for stakeholders to capture alternative solutions besides closed source products 
and services”. According to Gordon Haff (2018), Red Hat technological evangelist and 
public speaker, open source software (OSS) is referred to as a software that users are allowed 
to utilize, scrutinize, modify, and that includes the freedom to redistribute under a license for 
a fee or gratis (Fitzgerald, 2006; Ågerfalk et al., 2015). When combining the ideas of Richard 
Stallman and the Free Source Movement together with the concept and business model of 
open source, some scholars call the phenomenon open source software (OSS) (Pomerantz, J., 
Peek, R. 2016). 
 
The promise of reduced costs, increased flexibility, and independence from vendors of 
proprietary products have convinced organizations worldwide to deploy OSS in their 
production environments and integrating OSS-components into commercial products 
(Fitzgerald et al., 2005; Ghosh, 2006; Hauge et al., 2010; Haff, 2018). However, the absence 
of a licensing fee does not imply that the software is free from cost. It is important to point 
out that the word ‘free’ is referred to as ‘free to distribute’ rather than ‘without cost’. (Haff, 
2018). In fact, the use of OSS does come with a price tag, but it is fundamentally different 
from the up-front cost of purchasing proprietary software licenses or the cost of developing 
software in-house (Hauge et al., 2010).   
 
“Good ideas may not want to be free, but they do want to connect, fuse, recombine. They 
want to reinvent themselves by crossing conceptual borders. They want to complete each 
other as much as they want to compete.” (Johnson, 2010, p 22) 
 
Furthermore, the interest and potential profit involved in OSS-communities has been growing 
partially due to increased use of OSS-components within commercial products, thus it has 
never been an as relevant topic for software companies as it is now (Ågerfalk et al., 2015). In 
2018, two large acquisitions were executed by incumbent software companies that 
demonstrate the escalating commercial interest in companies that develop and manage open 
source software. First, IBM's acquisition of the open source provider Red Hat ($ 34 billion) 
as the most expensive and spectacular so far (Webster, 2018). The second and most recent 
case concerns Microsoft, who announced the acquisition of Citus Data, a start-up company 
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that develops state-of-the-art solutions to make the open source database PostgreSQL more 
efficient and scalable (Chowdhry, 2019).  
 
The complex and dynamic nature of OSS has forced incumbent companies into complex 
networks creating a need to adapt to the new landscape. Companies now need to reinvent 
their roles, ways of competing, collaborating and innovating according to their position in the 
value chain (Valença et al. 2014). However, it has become evident that there are many 
functional aspects involved that are creating fundamental issues for companies in the 
adaptation process (Fitzgerald, 2006). For instance, one issue is the total cost of ownership 
(TCO), a calculation developed to understand economic cost drivers, both direct and indirect, 
related to the whole lifecycle of a product (Holm et al. 2004). This calculation is not trivial 
when trying to assess open source software, instead it is a highly complex and multifaceted 
problem (Fitzgerald, 2006). Management in companies needs to consider a wide range of 
factors such as maintenance, personnel training, legal (licenses), upgrade costs and much 
more in order to advocate predictability (Russo et al. 2005). Even though the upfront cost of 
an OSS component is negligible in comparison to traditional proprietary equivalents, 
organizations may find themselves caught in a negative cost model when integrating the 
product into their systems (Holm et al. 2004).  
 
Moreover, a newly published investigation done by Synopsis and Black Duck showed that 
the amount of open source software code is increasing year by year and is highly used in IT 
companies. The investigation contained 1200 companies in different industries where Black 
Duck scanned each and every code base to collect information about the usage of open source 
components. Their results showed that over 96 % of the companies had some kind of open 
source component in their system. In addition, it showed that over 60 % of the total analyzed 
code was open source. Also, over 60 % of the audited code bases contained vulnerabilities, 
where 40 % were of high risk. Lastly, over 85 % of the audited code base were more than 
four years out of date or had no development activity in the last two years. Synopsis 
conclusions and key takeaways from this investigation point in the same direction as many 
researchers do. Bad managerial control and understanding of the risks caused by free open 
source software is a great challenge for most IT companies today (Black Duck Synopsis, 
2019).    
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1.2 Problem Formulation  

Many companies today are struggling to align their organizational structures, working 
processes, and strategy with the increasingly rapid development of new technology. 
Digitalization leaves few companies unaffected and the amount of open source software code 
is increasing year by year. A Newly published investigation of 1200 companies showed that 
96 % had some open source component in their system and as much as 60% of the analyzed 
code was open source (Synopsis, 2019).  
 
The pressure to adapt to the new digital landscape is increasing and companies cannot risk 
missing out on the benefits that digitalization and open innovation could offer. The promise 
of reduced costs, increased flexibility, and independence from vendors of proprietary 
products has convinced organizations worldwide to deploy Open Source Software (OSS) in 
their production environments and commercial offerings. Today, software components are 
enabling various product innovations and constitute a key source of competitive 
differentiation.  Therefore, the ability to scale software, seamlessly integrate OSS in products 
and increase benefits from OSS participation are crucial capabilities (Fitzgerald et al., 2005; 
Ghosh, 2006; Hauge et al., 2010; Ågerfalk et al., 2015; Haff, 2018). 
 
However, the nature of OSS is not entirely compatible with the rigid structures and processes 
of many large companies and thus successfully managing OSS has proven to be highly 
difficult. Many companies have built previous success on ‘closed innovation’ logic and must 
now move in a highly counterintuitive direction towards an ‘open innovation’ mindset. This 
creates various strategic and operational challenges to overcome to avoid disruption (Ellram 
& Siferd, 1998; Hurkens et al. 2006; Mols & Wnuk, 2017; Synopsis 2019). 
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1.3 Purpose  

The purpose of this thesis is to identify key patterns in how development and increased use of 
open source software could affect large IT companies to provide a basis for understanding the 
transition from closed to open innovation for software. 
 
1.4 Research Question(s) 

To achieve the purpose of this thesis, and answer the following main research question, we 
intend to address the following three sub-research questions: 
 
MRQ How could the development and increasing use of open innovation for software affect a 
company? 
 

● SRQ1: How has the adoption of open source software in a large IT company 
developed over time? 

● SRQ2: How could open source software affect a large IT company’s operative 
considerations? 

● SRQ3: How could open source software affect a large IT company’s strategic 
considerations? 

 
1.5 Delimitations  

This thesis aims to address incumbent IT companies that are dependent on open source 
software solutions within their product development. Aligning to the concepts of Blomkvist 
and Hallin (2015), the analysis will partly be on a functional level by providing insights about 
the operational challenges when implementing open source software. The analysis will also 
address how large IT companies are being challenged strategically from an industrial level. 
This study will not carry out an in-depth analysis of the technological aspects. Also, some 
solutions to the challenges will not be described, the purpose is to highlight a few areas of 
importance for further exploration. 
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1.6 Disposition 

1. First, the Introduction provides a general background to why the to the problem 
formulation is relevant and non-trivial. This is followed by the derived purpose and research 
questions, and finally, the limitations for how the thesis is conducted are presented.  
2. Literature Review: Explores previously conducted research within Open Innovation, Open 
Source, and how it has been adopted in the business context over the last decades. The 
purpose is to: 1) Theoretically place the thesis in its context and 2) Provide a knowledge base 
for how the empirical setting and interviewees were chosen. Development and adjustments in 
the scope of the Literature Review were ongoing throughout the entire investigation.  
3. Methodology: Outlines the strategy and structure for how the thesis was conducted and the 
theoretical analysis of the methods applied to investigate the specific phenomenon. The 
chapter includes research design, data collection, data analysis, and research quality.  
4. Empirical Setting: Describes the company in which the case study is preformed on – a 
large Swedish IT company (Company A) – and its surrounding software ecosystem.  
5. Findings: This chapter presents collected empirical data, referred to as findings, together 
with our objective analysis of several sources of information which point in the same or 
opposite direction. 
6. Discussion: Discusses the academic and managerial dynamic of the findings and 
orchestrate them around previously conducted research that is described in the Literature 
Review. Finally, the chapter presents some thoughts on challenges during the research 
process and sustainable implications connected to the thesis.  
7. Conclusion: Summarizes the investigation by presenting the main arguments for how the 
purpose and main research question were obtained. Finally, some potential topics for future 
research are discussed.   
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2. Literature Review  

To enable in-depth analysis, this chapter presents previous research within the area of open 
innovation, open source software and how the two topics have emerged in a business context 
over the last decades. The chapter is finalized with a presentation of research related to the 
scope of the thesis. 
 
2.1. External Sources of Innovation 

The modern business reality is signified by digitalization, network-structured cooperation and 
an increasing impact of knowledge and technology transfer. Therefore, the very foundation of 
interaction continues to face fundamental changes (Lazarenko, 2019). It has become crucial 
to develop capabilities that encourage cooperation, collaboration, and networking in order to 
identify new customer segments, business opportunities, and new innovations from external 
sources (Kohnová, 2018).  
 
External sources of innovation are not only important for small actors, but even small 
organizations cannot rely fully on internal innovation. Instead, they will need to exploit 
knowledge from outside their boundaries, and therefore, the ability to leverage external 
sources of innovation has become a critical capability for ensuring competitiveness (Rigby & 
Zook, 2002; West & Gallagher, 2004; Cassiman & Veugelers, 2006). In 1990, Cohen & 
Levinthal refers to this ability as a firm's ‘absorptive capacity’ and argues that this ability 
involves being able to understand and see the value of new, external information, imitate it 
and apply it to business contexts with commercial means. 
 
Research on external sources of innovation has provided the foundation for the increasingly 
influential stream of research within the field of ‘open innovation’. The concept is commonly 
referred to as a new paradigm within corporate innovation, where internal R&D shifts 
towards identifying, exploiting and integrating external sources of innovation (West & 
Gallagher, 2004).  
 
There are many ways for companies to tap into external sources of innovation where a simple 
method is imitating competitors, commonly referred to as ‘free riding’ (Lieberman & 
Montgomery, 1998; West & Gallagher, 2004). Other examples of external sources include 
suppliers, customers, universities, government and other nations (von Hippel, 1988; West & 
Gallagher, 2004). Moreover, Dahlander & Gann (2010) provided a distinction between 
pecuniary inflows of innovation and non-pecuniary. More recent research by West and 
Bogers (2014) highlight two strong incentives that are driving external sourcing of 
innovation, namely improved efficiency and greater access to innovative capabilities not held 
by the focal firm. 
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2.2 Open Innovation 

The term ‘open innovation’ was first popularized by Chesbrough in 2003, however, the 
original definition has come to change slightly over the years. It was originally formulated as 
“In the new model of open innovation, a company commercializes both its own ideas as well 
as innovations from other firms and seeks ways to bring its in-house ideas to market by 
deploying pathways outside its current businesses”. Three years later, as a result of further 
studies on open innovation, the 2003 definition was adjusted to emphasize the intentionality 
of the inbound and outbound flows of knowledge from the firm. Chesbrough expanded 
definition (2006, p. 43) reads “Open Innovation is the use of purposive inflows and outflows 
of knowledge to accelerate internal innovation and expand the markets for external use of 
innovation, respectively”. Another couple of years later, in 2014, the definition was once 
again expanded to clarify the importance of an aligning business model as well as the fact 
that open innovation includes non-pecuniary as well as pecuniary mechanisms. Hence, the 
most current definition reads: “A distributed innovation process based on purposively 
managed knowledge flows across organizational boundaries, using pecuniary and non-
pecuniary mechanisms in line with the organization’s business model.” (Chesbrough & 
Bogers, 2014, p. 12). 
 
Chesbrough did not only introduce the term open innovation, but he also coined the 
expression ‘Closed Innovation’. The two innovation paradigms are in contrast to each other 
where the logic of the closed innovation model is closely related to the business strategy 
ideas of Michael Porter. A core capability of closed innovation is to create competitive 
advantage from investing more than your competitors in R&D, and thus hire the smartest 
individuals available in your industry (Porter, 1985). The aim was to approach unexploited 
business areas within the competitive market as fast as possible in order to reap the profits 
before your competitors do. In the following stage, companies locked-in their position by 
aggressively controlling their intellectual property commonly abbreviated IP (Chesbrough, 
2003).    
 
However, Henry Chesbrough (2006, p. xxvi) argued that “Not all the smart people work for 
us. We need to work with smart people inside and outside our company”. Koschatzky (2001) 
claims that firms that do not cooperate, and which do not exchange knowledge, reduce their 
intellectual base on a long-term basis and lose the ability to enter exchange relations with 
other firms and organizations. The underlying logic behind the network imperative of open 
innovation was explained by Saint-Paul in 2010, p. 3: “In an industry with, say, 10 firms 
similar in output and investment in R&D, each member of a nine-firm technology cartel (or 
network) could expect to obtain immediate access to nine times the number of innovations 
that the remaining enterprise could anticipate on the average. Once the notion of inter-
organizational innovation collaboration has entered an industry, everyone who does not 
participate will cope with serious competitive disadvantages.”  
 
Previous research on open innovation points towards roughly three main processes. The 
processes are referred to as ‘inbound’ (outside-in), ‘outbound’ (inside-out) or a combination 
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of the two previous, by Gassmann and Enkel (2004) called ‘coupled process’, or by West and 
Gallagher (2004) called ‘pooled R&D’. The three groups differ based on the direction of the 
innovation flow. Inbound open innovation builds upon an outside-in principle and is based on 
leveraging external sources of knowledge and expertise through integration or sourcing. 
Furthermore, Outbound open innovation builds upon an inside-out principle where 
innovation and internal resources are revealed to the public hoping to gain indirect resources 
in return. This is usually done when a product is already monetized as far as possible. The 
third innovation group, the coupled process, constitutes a combination of inbound and 
outbound innovation through complementary partners forming strategic networks (Gassmann 
& Enkel, 2004; Dahlander & Gann, 2010). Moreover, the concept of open innovation is 
commonly contrasted with closed innovation (see Table 1 below).  
 

Table 1 Closed and Open Innovation Principles (Chesbrough, 2003) 

 
  
 
2.3 From Closed Innovation to Open Innovation 

Clearly, a wide range of researchers highlight the importance of open innovation and tapping 
into external sources of innovation. However, there also seem to emerge great challenges in 
this pursuit (Kessler et al. 2000; West & Gallagher, 2004). For instance, a fundamental 
challenge lies in identifying the most valuable innovations where organizations must have 
both relevant knowledge as well as the possibility to absorptive capacity to make the 
judgment (West & Gallagher, 2004; West & Bogers, 2014). Also, organizations must find 
ways to manage the integration of external innovation into their own processes and structures. 
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For the integration process to run smoothly, various researchers stress the importance of a 
compatible organizational culture, particularly within the R&D department, but also within 
the organization (Chesbrough, 2003; West & Gallagher, 2004; West & Bogers, 2014). 
Numerus factors have contributed to the dismantling of closed innovation concepts. 
Chesbrough (2003) argue that the mobility and availability of highly educated people is 
increasing every decade. Therefore, tons of existing knowledge are available outside the 
company’s development facilities. In addition, when employees change workplaces, which 
they tend to do more often, their knowledge is following their path to the next company 
(Chesbrough, 2003).     
 
Also, the availability of venture capital has increased during the last decades, which in some 
sense, affect the dynamic of the competitive industrial arena (Chesbrough, 2003; West & 
Gallagher, 2004; West & Bogers, 2014). This makes it possible for innovative and promising 
ideas to transform into new technologies that could be further developed outside the firm’s 
boundaries – especially for entrepreneurial firms. As a result, and to create customer value, 
companies have started to search for new ways to increase the efficiency and effectiveness of 
their innovation processes (Chesbrough, 2003; West & Gallagher, 2004; West & Bogers, 
2014). 
 
Furthermore, Chesbrough (2003) advocates one major difference between closed and open 
innovation, that it is how companies evaluate their ideas. In any product development 
process, developers and their superiors must separate the bad proposals from the ones with 
potential. Analogous, this is so they could reject the ones with high risk while pursuing and 
commercializing the better ones. “Both the closed and open models are adept at weeding out 
‘false positives’ (that is, bad ideas that initially look promising), but open innovation also 
incorporates the ability to rescue ‘false negatives’ (projects that initially seem to lack 
promise but turn out to be surprisingly valuable).” (Chesbrough, 2003, p. 37). 
 
To strengthen his case; That A company   is solely focusing on internal operations (Closed 
Innovation) is exposing themselves to miss a number of opportunities, Cherbrough (2003) 
referring to a real example. “The classic example is Xerox and its Palo Alto Research Center 
(PARC). Researchers there developed numerous computer hardware and software 
technologies — Ethernet and the graphical user interface (GUI) are two such examples. 
However, these inventions were not viewed as promising businesses for Xerox, which was 
focused on high-speed copiers and printers. In other words, the technologies were false 
negatives and they languished inside Xerox, only to be commercialized by other companies 
that, in the process, reaped tremendous benefits. Apple Computer, for instance, exploited the 
GUI in its Macintosh operating system while Microsoft did the same in its Windows 
operating system.” (Chesbrough, 2003, p. 37). This is mostly due to the fact that many 
prototypes will fall outside the company’s current product development models. A 
problematic situation for companies that have initiated substantial investments in research 
and product development, only to discover in a later phase that some of the projects they 
discard had a tremendous market value (Chesbrough, 2003). 
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Various researchers have conducted research providing insights on the risks that relate to 
introducing open innovation logic in a business context. Apart from the identified risks, they 
also suggest appropriate managerial countermeasures. These are summarized and presented 
in Table 2 below (Lichtenthaler, 2010; Coras & Tantau, 2014; Ulrich & Vladova, 2016; 
Lazarenko, 2019).   
 

Table 2 Open Innovation Implementation Risks and Countermeasures for Their Prevention (Lichtenthaler, 
2010; Coras & Tantau, 2014; Ulrich & Vladova, 2016; Lazarenko 2019) 

Description Suggested Managerial Countermeasures 
 Technological Risk 

Uncertainty in open Innovation processes 
problems in identified perspective external 
Technology sources; inability to adapt to 
Technology Changes limiting the development of 
internal skills and technological competencies. 

Formulation of a corporate technology strategy; 
development of long-term purposes for external 
technology exploitation decisions through evaluation of 
the managerial limitations of external technology 
exploitation. 

 Market Risk 
Market uncertainty; lack of transparency Market 
information regarding potential collaborative 
Partners as well as customer needs an expectation.  

Working with different sources of Market information 
to understand potential Partners (especially customers) 
and their expectations; applying open communication. 

 Risk of losing Intellectual Property (IP) 
Risk of losing proprietary knowledge risk of 
losing control of IP ownership; abuse of IP by 
collaborative partners; inadequate IP laws and 
regulations. 

Implementation of precaution measures for the 
possibility of information leaks regarding IP internal 
“know-how”; inventions and valuable technologies; 
developing protection agreements; formulations of 
offensive, as well as defensive, corporate IP strategies. 

 Knowledge Sharing Risks 
Insecure disclosure of core market knowledge and 
the company's distinctive competencies to its rival 
organizations, which may lead to information 
leakage and losing competitive advantage. 

Strategic protecting and continuous development of a 
firm's internal knowledge base; involving trustworthy 
partners; extending existing products with elements that 
are difficult for open communities to replace especially 
in collaboration with rival enterprises. 

 Collaboration risks 
Conflicting interests and uncooperative behavior 
of Partners; potential dependence on external 
Partners that leads to a lack of cooperation that 
leads to collaboration obstacles misunderstandings 
amongst Partners due to lack of trust and poor 
communication. 

Thorough expertise concerning potential partners; 
establishing long-term relationships with external 
partners to enable mutual trust and effective 
collaboration; detailed analysis of potential risks and 
opportunities before deciding on open innovation 
collaboration. 
 

 Organizational Risk 
Employees unwillingness to change traditional 
organizational practices; resistance to change and 
insufficient expertise and support for open 
innovation; higher complexity of managing open 
innovation. 

Foster a corporate culture of open Innovation 
developments of a corporate learning strategy; design a 
suitable incentive system to motivate employees; 
establishing appropriate organizational structure. 
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2.4 Open Source Software and the Surrounding Ecosystem 

Open Innovation promotes collaboration and through the development of digital technology, 
and software, in particular, we could collaborate on a global scale. Being able to make use of 
knowledge and competence from a global pool of resources and being able to tap into the 
increasing benefits of collaboration, provides attractive opportunities for many actors. As 
software companies and organizations are increasingly opening their businesses to other 
software companies, as well as any interested developer, they find themselves in an 
ecosystem of software companies, private developers and other partners (van den Berk et al., 
2010; Bach et al., 2015; Nguyen et al., 2017). 
 
2.4.1 What is Open Source Software? 

The software industry is becoming increasingly influenced by a software development 
phenomenon referred to as ‘free software’ and ‘open source software’ (OSS) (Holtgrewe & 
Werle, 2001; West & Gallagher, 2004; Alexy et al. 2013). The words are commonly used 
interchangeably, however, there are differences in the exact meaning. To begin with, the term 
free software was coined during the 1980s by Richard Stallman, the founder Free Source 
Movement (FSM) (Heff, 2018). Stallman, an operative system architect and programmer 
from Massachusetts Institute of Technology (MIT), has from his early days urged the 
software society to understand the importance in keeping code free (Stallman, 2009). 
However, the word free has resulted in an ambiguous opinion among laymen, where free can 
be perceived as gratis – as in zero cost – but in fact mean freedom to use, modify or distribute 
a software product without the compulsion to pay a license fee (Stallman, 2009).  
 
“When we call software ‘free’, we mean that it respects the users’ essential freedoms: the 
freedom to run it, to study and change it, and to redistribute copies with or without changes. 
This is a matter of freedom, not price, so think of ‘free speech’, not of ‘free beer’ (see also 
GNU 2007)”. According to Stallman (2009), the definition of free software emerged in the 
aftermath of the GNU-project, an operating system based solely on free software. The 
principles that laid the foundation for GNU later developed into four pillars which together 
configured the GNU Public License (GPL): 

1. You have the freedom to run the program, to any purpose. 
2. You have the freedom to modify the program to suit your needs. 
3. You have the freedom to redistribute the program.  
4. You have the freedom to distribute a modified version of the program.  

 
The term open source, in relation to free software, was developed by the Open Source 
Initiative (OSI) and is often interpreted as open source software (OSS) but does also include 
the development of non-software products (Balka, et al., 2010). Open source software usually 
refers to software programs where the source code released under a license that is free to use, 
read, modify and redistribute for anyone or any purpose, either gratis or for a fee (Fitzgerald, 
2006; Ågerfalk et al., 2015; Haff 2018). This allows software developers, by themselves or in 
communities, to reuse software code that other programmers have developed in their own 
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projects without paying license fees to the code owner. Users are also able to modify the code 
to configure with their users’ needs independent of intellectual property restrictions (Balka, et 
al., 2010). 
 
The definitions of ‘free software’ and ‘open source’ are in many ways' equivalents, and some 
researchers mean that the difference is basically grounded in that free software is driven by a 
political cause and open source is a business model. However, Steiniger & Hunter (2019) 
highlight a divergence between free software from open source software in situations when 
companies market software products as an open source, but where a wide range of features 
are of proprietary nature (Steiniger & Hunter, 2019). So, even if the main software is licensed 
as open source software, the user must still pay in order to get full functionality (Steiniger & 
Hunter, 2019). According to the principals of the FSM and GPL, free software must not work 
with proprietary software, eliminating the possibility of using the term free software in a 
misleading manner (Stallman, 2019). Also, free software is basically a stricter code sharing 
method in relation to open source because any modified code integrated into a new 
environment must explicitly be released to the public (Stallman, 2019). The source owner of 
the open source software could more freely specify whether a user could redistribute the 
modified code. 
 
Steiniger & Boucher (2008) advocate the difference by portraying free software, open source 
and proprietary software as three different domains, where each domain contains licenses or 
properties, see Figure 1. They argue that open source software is not considered individual 
property or requires a license, which means, one could use it without a special license. The 
opposite of this is called proprietary which means that you must pay for a license in order to 
utilize it, and it is illegal to spread the software further (Steiniger & Boucher, 2008). 
Moreover, the opposite of free software is not a commercial one, which could be intuitive, 
because it indicates that the software has a price tag labeled in order to make a profit.	Instead, 
the opposite primarily deals with who owns the program and could change it or has the right 
to distribute it, i.e. proprietary equal to individual ownership (Steiniger & Boucher, 2008). 
Both open source software and free software often refer to the same thing, but according to 
the authors, there is an important difference; by open source is meant that the source code 
itself is accessible and that it could be studied – but need not involve modification and further 
distribution.  
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Figure 1 Open Source Software Domains (Steiniger & Boucher, 2008) 

The OSS phenomenon has generated a major shift in the software industry, however, 
Fitzgerald (2006), points out that major misconceptions are common. “It [OSS] is often 
mistakenly and paradoxically characterized as a collective of supremely talented developers 
who volunteer their services to develop very high-quality software by means of a 
revolutionary approach. This characterization is a myth and almost every aspect of it could 
be questioned” (Fitzgerald, 2006, p 588). Even though research does point out attractive 
attributes of OSS, there is still a lot of research supporting the critique presented by 
Fitzgerald. Various researchers have highlighted the complexity and risks, related to the OSS 
phenomenon, that should not be overlooked (Kuan, 2002; West & Gallagher, 2004; Hauge et 
al. 2010).   
 
2.4.2 Open Source and Free Software Licenses 

Several products and projects that later have made contributions to the computing society 
during the last decades have been developed through different types of free and open source 
software models (Olson et al., 2018; Webster, 2018; Chowdhry, 2019). Through employment 
contracts, employees could engage and participate in these projects in a legit way, and 
companies could release the source code to engage external communities in the process 
(Olson et al., 2018). They could also attract different stakeholders and utilize new business 
models to increase the revenue through services and consulting, both for companies that 
develop traditional products but also those who develop open source solutions as a product 
(Olson et al., 2018). However, the platform that enables free movement of knowledge 
between programmers is built upon legal documents referred to as licenses, open source 
software licenses (St. Laurent, 2004). These licenses are rooted in traditional legal 
foundations as copy- and proprietary rights in which are subordinate to the laws of the United 
States or European countries and the WTO (World Trade Organization) agreements on trade-
related aspects on intellectual property rights (St. Laurent, 2004; WTO, 2019).  
 
Free software licenses are about regulating exclusivity in the use and modification of source 
code (St. Laurent, 2004); in order to make a profit of the product, the user needs to share all 
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information explicitly to entities that could distribute and exploit the work further (Steiniger 
& Hunter, 2019). Furthermore, there are two dimensions of software exploitation which 
provides different kinds of value for the user. First, one could use open source through its 
functionality and for example create a library. Secondly, place the product into a new context 
and create added (dynamic) value through the development of additional services, 
applications or operative functions (St. Laurent, 2004). This means that open source licenses 
differ from traditional copyright licensing when advocating both distribution and derivative 
modification.  
 
Basically, open source licenses could be categorized into two main areas, permissive and 
restrictive, see Table 3 (Lindman et al., 2011). Permissive licenses are referred to as academic 
licenses where the key is that the distribution of source code is not required for derivative 
works and these licenses could also be used to create a proprietary good (Lindman et 
al.,2011). St. Laurent (2004) argues that there is also no requirement for the code contributed 
by someone in the community to be attributed back, which means that further development of 
the code could go ‘closed’, and thus, be released under a proprietary license. Restrictive 
licenses, however, also known as ‘copyleft’, comply by the definition of free software and is 
considered stricter in its configuration. When someone copylefts a software product, it entails 
free passage in the future for distribution and modification as in the GPL-license, and thus, 
distinguished from being someone's intellectual property (Mustonen, 2003).  
  

Table 3 Open Source Licenses (Lindman et al.,2011) 

License Type  Derivative  Bundling  
MIT, BSD   Permissive No restrictions No restrictions 
Apache    Permissive Apache name not 

allowed marketing 
Apache name not 
allowed marketing 

MPL Restrictive GPL No restrictions  
LGPL Restrictive GPL or LGPL No restrictions 
GPL Restrictive GPL Only GPL 
Proprietary  Restrictive Not Allowed  Restricted  
 
2.4.3 Open Source Software Communities and their Ecosystem 

Based on several studies on software communities, one could characterize the network as an 
onion where each shell is representing a particular function or purpose within the community 
and development process, see Figure 2 (Ducheneaut, 2005; Maas 2004; Moon & Sproull 
2000).  
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Figure 2 Configuration of Open Source Communities (Ducheneaut, 2005) 

In the middle, there are ‘Core developers’ like for example Linus Torvalds (Linux originator) 
whose main purpose is to initiate new projects. Studying Figure 2 further, core developers are 
surrounded by the ‘Maintainers’, who are responsible for subcomponents and other 
complementary features. Further out, there are ‘Patchers’ whose job is to fix bugs. Lastly, 
there are individuals reporting and documenting the bugs, analogy referred to as ‘Bug 
reporters’ and ‘Documenters’ (Ducheneaut, 2005). In the periphery, ‘Users’ could be 
arbitrarily perceived as it usually invokes low-skilled or unskilled end-users of the products. 
However, in the open source world, this is not necessarily the case since many open source 
components are developed by programmers for other programmers and could in many cases 
be professionals (Ducheneaut, 2005). In line with Ducheneaut (2005), Kilamo et al. (2012) 
relate the structure of open source communities to an onion with different layers of 
collaborators, see Figure 3.  
 

 
Figure 3 Configuration of Open Source Communities Kilamo et al. (2012) 
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However, Kilamo et al. (2012) place the community within a bigger sphere, as a part of the 
open source software ecosystem. The open source community model (the onion) does not 
provide the entire picture of the open source ecosystem. In reality, there are several 
stakeholders such as business partners, industrial partners and similar interest groups 
participating outside the range of the model that together configure the open source 
ecosystem, see Figure 4 (Kilamo et al., 2012; Handoyo et al., 2013; Nasserifar, 2016). Jansen 
& Luinenburg (2010) also argue that networks, referred to as software ecosystems, are built 
by distributed collaborators and stakeholders surrounding the software community. However, 
an explicit and formal definition has not been suggested until quite recently when Franco-
Bedoya et al. (2017), carried out a systematic mapping evaluating 82 research papers in 
search of a suitable definition. The investigation defined an open source software ecosystem 
as: 
 
“A software ecosystem placed in a heterogeneous environment, whose boundary is a set of 
niche players and whose keystone player is an open source software community around a set 
of projects in an opencommon platform.” (Franco-Bedoya et al., 2017, p. 24) 

 
 

 
Figure 4 Software Ecosystem Kilamo et al. (2012) 

Much research has been done on the motivational factor for why individuals should 
contribute to communities, and some regarding the community's role within the software 
development network (Hars & Ou, 2002; Lakhani & Wolf, 2003; Oreg & Nov, 2008). But 
not so many have highlighted the importance of contribution from companies to software 
communities. Over the past decades, it has become clear that software companies cannot 
meet all customers’ demands through developing the entire software themselves. Therefore, 
software products are shifting from being developed in-house towards being collaboratively 
developed by distributed collaborators beyond the firm boundary (Jansen & Luinenburg, 
2010; Nguyen et al., 2017).  
 
Already in the late ’90s Hecker (1999) advocated that companies should plan their strategy 
towards external collaboration with developers that actively were working on their products. 
These outsiders, and sometimes amateur developers, could be motivated by the prospect of 
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working with creative projects that solves important problems that could generate future 
gains by providing related services and products. Also, by the opportunity to increase their 
own personal skills, or by ego-satisfaction through building an enhanced reputation among 
their community peers. However, Hecker (1999) stresses that open source communities, in 
many cases, will not carry out work related to companies that do not treat them properly or 
engage enough. This could potentially cause problematic situations for companies that have 
implemented open source in several product portfolios if the community excludes the 
company or doesn’t provide support. In some cases, communities shut down if there are too 
low engagement (Hecker, 1999). 
 
In 2011, Andersen-Gott et al. (2011) conducted a research paper on why commercial 
companies should contribute to open source communities. From their multiple case study of 
three IT companies, the article showed the following conclusions: Three drivers were 
identified for companies to contribute to open source:“[...](a) selling complementary 
services, (b) building greater innovative capability and (c) cost reduction through open 
sourcing to an external community”(Andersen-Gott et al., 2011, p.115). They argue that their 
research proves a wider range of motivations, where all cases show combinations of the three 
driving forces (Andersen-Gott et al., 2011). Developing and broadening the innovative 
capacity through open source could be as strong as driving force as selling free services and 
the same goes for cost reduction through open source in external networks (Andersen-Gott et 
al., 2011). The authors also argue that their results clearly showed that there will be a shift in 
how companies view open source software. All companies interviewed expressed a moral 
obligation to support and contribute to open source. The authors argue that one should 
examine the outsourced networks from a more holistic perspective, like an ecological system 
rather than independent actors (Andersen-Gott et al., 2011). This is a picture that Kilamo et 
al. 2012 shares; depending on the situation, actors could have different or conflicting interests 
during a business project. Hence, Kilamo et al. (2012) stress the importance of process 
balance between the stakeholders in order to reach a collaboration level and thus create value 
to the engaged parties.  
 
Lundell et al. (2017), summarizes much of the topics that have been touched upon during this 
section in a five-stage table, see Table 4; how companies strategically could engage in open 
source projects. Strategic keywords that the researchers convey are openness, contribution 
and building relationship(s); and operative necessities to implement these strategies 
successfully are adoptable open source software tools and practices. 
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Table 4 Strategic Principles in how Companies could engage with Open Source Projects (Lundell et 
al., 2017) 

 

 
2.5 Related Work: Commercial Adoption of Open Source Software 

The openness required by open innovation dynamics, and in particular Open Source 
Software, generates great challenges for large IT companies. They need to protect their 
competitive advantage and understand when, what and how to contribute to open source 
software. (Henkel 2006; van der Linden et al. 2009; Jansen et al. 2012; Munir, 2017). 
Moreover, companies must ensure alignment of their internal strategic roadmap with the 
roadmap of OSS communities. (Wnuk et al. 2012; Linåker et al. 2016) These challenges 
require clear contribution strategies and the ability to target and develop value-creating 
activities. (Wnuk et al. 2012) 
 
In 2008, West and Wood studied the highly complex ecosystem surrounding the company 
Symbian Ltd. They identified the following three challenges for companies in open 
innovation ecosystems. 1) prioritization of heterogeneous ecosystem participants’ conflicting 
needs, 2) gaining knowledge concerning ecosystem requirements for a not yet created 
product and 3) finding the right balance between the interests of participants and those of the 
ecosystem leader. 
 
Dahlander and Magnusson (2008) provided insights to how companies could influence and 
interact with open source communities to extend the resource base of the company. By 
interacting with community’s better alignment between the community goals and the strategy 
of the company can be achieved. Moreover, the authors suggest that different choices of 
community interaction in combination with their business model can enforce different 
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strategies. Companies can be symbiotically contributing results to the community or they 
could take a free-rider role by actively keeping modifications and new functionality within 
the firm boundaries (Dahlander and Magnusson 2008). 
 
Larsen et al. (2004) conducted research on the challenges of open source software in IT 
adoption. The research had a deductive approach and conducted a case study of three 
different companies. Their confirmed hypothesis was that a major barrier for OSS adoption 
was a lack of understanding of the total cost of ownership (TCO) The researchers also 
concluded that a major barrier for IT organizations lies in their enterprise architectures and 
strategic IT policies. (Larsen et al., 2004). In addition, Daniel et al. (2011) found that 
organizational incompatibility with OSS standards and dynamics risks reducing the 
commitment of a company’s developers and that it is strongly connected to the degree to 
which developers feel connected to companies or OSS communities. This constitutes an 
additional risk if companies cannot manage to adapt the organizational structures to the 
dynamics of OSS (Daniel et al. 2011).  
 
Holck et al. (2005) suggested that the lack of traditional vendor-customer relationships in 
large organizations could inhibit the adoption of OSS. Meaning, if there is a low competence 
level regarding OSS in the operations context, a migration to OSS is seen as a high-risk 
option with little or no support from the local IT department. Therefore, important areas 
where supervision should be enforced were: Technical (regarding functionality, security, 
interfaces, etc. within an architecture), Legal (regarding license), and Corporate Strategy 
policies (regarding vendor, customer support, software alliances, etc.) (Holck et al., 2005).  
 
A few years later, in 2011, Klaas-Jan Stol together with colleagues investigated different 
challenges that appeared when large organizations integrated OSS for internal use, not for 
products that are sold to external customers. However, in order to understand an internal 
phenomenon within an organization, the researchers compared the internal challenges with 
the challenges that appeared when OSS was externally implemented (Stol et al., 2011). For 
this purpose, they utilized Klaas-Jan Stol’s systematic literature review from one year earlier 
on challenges when organizations implementing OSS in product development. This was done 
by clustering 21 identified topics into six categories based upon characteristic similarities; 
product selection, documentation, customer support (and maintenance), integration (and 
architecture), migration (and usage), legal (Stol & Babar, 2010; Stol et al., 2011). 
 
Researchers at the Norwegian Institute of Technology did a similar study, but their purpose 
was to understand several risk factors and how to mitigate the risk when adopting OSS 
components (Hauge al et., 2010). This was partly done through a systematic literature review, 
and partly through a case study on an incumbent telecom company in Norway. When 
conclusions were made, hidden costs, lack of support, and licensing issues were all 
highlighted and labeled as risk factors. Hauge al et. (2010) argue that one primary risk driver 
is rooted in the evaluation process when implementing products in the prevailing system 
environment. Also, the competence level must be aligned with the product development 
strategy, pushing management to educate their development units on demand. Moreover, the 
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researchers ignore customization needs and roadmap strategy in their conclusions because the 
company of interest did not integrate open source in their external product portfolio. Ågerfalk 
et al. (2015), on the other hand, advocated this issue and highlighted the complexity that open 
source software brings to the table because of the limited standardization opportunities. Open 
source software solutions could be components however, not necessarily a product-ready 
component to be introduced to the commercial market. This, in turn, leads to a dilemma 
where professional users must highlight uncertainties about different OSS projects lack of 
documentation, and were strategic roadmaps are hard to forecast (Ågerfalk et al., 2015).  
 
Yang (2016) presents similar insights suggesting that organizations are struggling with 
adapting to the dynamics of OSS technology. Yang explains that, apart from an incompatible 
organizational culture, this is due to difficulties with TCO estimation, lack of relevant skills 
and poor recognition of OSS license duty. Moreover, his findings suggest large cost savings 
involved with OSS-adoption when comparing the five-year cost of ownership of commercial 
software with an OSS alternative. However, earlier research conducted by Ven et al. (2008) 
found that several articles contain contradictory or incoherent claims and advise when it 
comes to OSS adoption which instead entails cost advantages. However, there are still many 
researchers flagging for unclear TCO, many hidden costs and high switching costs 
(Fitzgerald, 2006; Shakih et al., 2011b). Also, in 2016, Fendt et al. suggested the following 
five main goals for the management process for adopting OSS for commercial use.  
 
● To only have OSS components that are suitable and thus approved for integration. 

This type of component is signified by being well-maintained, supported by a 
relatively large community that quickly reacts to bug reports and maintenance issues.  

● Being protected from contamination of “core competence code” to avoid a negative 
impact on intellectual property rights. 

● To make sure that license requirements are fulfilled. All components need to be 
thoroughly examined to identify requirements and ways to fulfill them, before being 
used in active software development. 

● Storage and tracking of OSS components. Any use of OSS components needs to be 
registered for future reference. In addition, the storage of components in a database 
enables knowledge transfer within the organization. Thus, providing instructions for 
integration and use but also any other information (bug fixes, updates, etc.) can be 
provided. 

● Improved usability and increased transparency. It is important that the benefits of any 
process outweigh the overhead costs. Therefore, it is important to have processes that 
are easy to understand and use. 
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Figure 5 Open Source Maturity Levels of a Company’s Open Source Capabilities (Mols et al., 2018) 

Yamakami (2010) and Mols et al. (2018) have conducted research on the developmental 
stages of companies’ OSS adoption. The stages described by Yamakami are presented in 
Table 5. Eight years later, in 2018, a research booklet with the title “Principles for Industrial 
Open Source” was published by a team led by Carl-Eric Mols who holds the title ‘head of 
open source’ at SONY Mobile. The booklet presents their various key insights from the 
European research project “European ITEA2 project Scalare” that was a joint initiative from 
academia and the industry aiming to “tackle one of the key challenges in the European 
industry, the digitalization of industry and society” (Mols et al., 2018, p.3). One of the 
findings presented was the model as presented in Figure 3, describing five different Open 
Source Maturity levels of a company’s Open Source capabilities. The first three stages 
(Accidental, Repetitive and Directed) are found to be driven by engineers, whereas the fourth 
and fifth stage (Collaborative and Prevail) are found to be business driven. 
 

Table 5 Characteristics of Open Source Software Adoption (Yamakami, 2010) 

Type Description Risks 

Isolated adoption Isolated use of OSS Missing opportunities in large-scale OSS   
adoption 
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Infrastructure 
adoption 

Layered separation of open source usage, 
web servers, documentation, knowledge 
sharing, bug tracking, et al 

Missing some opportunities in integrated OSS 
adoption 

Partial adoption Using open source as a building block Costs for managing open source components, 
heterogeneous development environment, 
management of proprietary part 

Full adoption Full adoption of open source or 
contributing all assets to open source 

Business model development other than IPR 

Strategic adoption Contributing proprietary assets to open 
source with a clear new business model 

Business model realization 

Consortium-based 
adoption 

Using open source in a consortium 
framework 

Missing leadership and control on delivery, 
heterogeneous development management, 
coordination costs 

 
 
 2.5.1 Open Source Software Business Models Discourse  

In research literature, traditional business models were explained as a complementary tool for 
business strategy realization (Tongur & Engwall, 2014). Through three distinct phases; value 
proposition, value creation, and value capture, business models could connect a firm’s 
strategy with the operational implementation process, i.e., how to express and execute a 
firm’s competitive advantage (Porter, 2001; Tongur & Engwall, 2014). Juxtaposed the 
technological shift that has been emerging during the last decade, many scholars have 
attempted to re-invent and explore the traditional business model concept (Markides, 2006; 
Christensen, 2006; Chesbrough, 2010; Tongur and Engwall, 2014). Software business 
models, however are leveraging the right to use a product rather than owning the composition 
of the actual code configuration (Hecker, 1999). Proprietary software vendors are creating 
revenue streams and profit on licensing fees, maintenance, and support (Hecker, 1999). 
 
Furthermore, there has been much research done on strategic business modeling connecting 
open source with business opportunities, and the term business model is frequently used in an 
ambiguous way in the context of open source (Hecker, 1999; Fitzgerald, 2006; Feller et al. 
2006; Koenig, 2004; Krishnamurthy, 2005; Onetti & Capobianco, 2005; Popp, 2015). New 
rules emerged when professionals, and self-taught programmers, engaged in communities on 
their free time to develop more qualitative software and distribute it without charging any fee 
(Fitzgerald, 2006). Thus, the traditional way of procuring software became challenged. 
Companies such as Red Hat, MySQL, and Suse to commercialize open source components to 
products by giving some parts and versions away without any cost and later charge for the 
support (Popp, 2015). 
 
Many years ago, according to Hecker (1999), the most important key to building open source 
business models is going further than just providing greater value to your customers than 
your competitors could. In the traditional software business model, companies provide all of 
the value to customers where revenues and profits reflecting the created value through 
traditional software license fees (Donovan, 2002). This is mostly done through closed 
development processes where the market is excluded, hence companies could maximize their 
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profits (Donovan, 2002). In an open source business model however, Hecker (1999) stresses 
that the vital part of the value will not be provided solely by the original company. Instead, 
developers outside the company's boundaries could be attracted to working on your open-
source products, and thus help to differentiate your resources and content as opposed to your 
competitors’. Thus, companies must realize that a significant part of the potential success will 
depend on the work others will do for ‘free’ (Hecker, 1999). 
 
Therefore, there has been an ongoing discourse over the last decades about whether 
companies could profit for a longer period of time form an open source strategy or not, and 
thus create a sustainable business (Snapp, 2018). By scrutinizing the competitive landscape of 
open source applications, one could see that many of the incumbent companies such as IBM 
is sponsoring the biggest vendors even if they don’t urge the software license revenues (Popp, 
2015). In addition, other software companies, such as Oracle and Google, have both 
financially supported and delivered open source code bases. However, Popp (2015) argue that 
incumbent companies on that level tend to act more strategic instead of earning short term 
profits. They are trying to enhance their competitive advantage and find new and innovative 
territories in the marketplace to reduce the influence of companies such as Microsoft; by 
supporting and driving communities is one way of doing it (Popp, 2015).   
 
Moreover, Snapp (2018) argue that traditional procurement agreements, in some cases, could 
create a feeling of dependency from the buyer’s perspective. In order for customers not to 
feel locked in, it would be smart if the proprietary software suppliers are striving for a middle 
ground by lowering their net income by adjusting their software business models (Snapp, 
2018). They also need to rethink directions and strategy about procurement contracts and 
customer service. Investors could react negatively to this, but it would prevent the open 
source business model from developing into a future threat. According to Snapp (2018), 
companies that want to succeed with an open source business model should consider a 
combination of revenue models that make it possible to create value from the software itself, 
and also drive additional revenue streams. The approach is more of a hybrid model that 
addresses decision makers in IT companies and their concerns about lock-in situations. Open 
source will continue to be a force on the market, but new innovative revenue streams and 
business models are key in order to make it a more sustainable way of creating long-term 
customer value (Snapp, 2018). However, there are several types of business models for how 
companies could profit financially by using open-source software (OSS). To obtain a 
sustainable venture, the driving factor with open source business models is to harness the size 
and international magnitude of the open-source community (Haff, 2018). During the years of 
development and evolution of new models, the acceptance and reception has been ambiguous 
(Popp, 2015). Some of the approaches are promoted, others somewhat accepted, while there 
are some that are strongly questioned amongst open-source communities (Popp, 2015). 
 
2.5.2 Open Source Software and Total Cost of Ownership 

Calculating the total cost of ownership (TCO) of open source software components is a 
highly complex task and requires a multifaceted strategy including drivers such as upgrade 
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costs, maintenance and support, personnel training and much more (Fitzgerald, 2006). 
However, given the complexity, Wheeler (2005) argues that proponents nonetheless claim 
that open source provides a lower TCO but where the traditional TCO may be outdated and 
not suited to the open source phenomenon. Holm et al. (2004) define TCO as a calculation 
that is designed to address both direct and indirect cost from cradle to the grave. This 
includes all costs related to the purchase, ownership, and operation of an IT software 
component (Holm et al., 2004). Based on interviews and case studies with companies from 
the public sector and with experience in using open source software, Shakih and Cornford 
(2011b) identified fourteen specific TCO drivers within five broad software life cycle stages 
shown in Table 5. The researchers concluded that the cost of the software itself is seen as the 
most significant factor and easiest to estimate, followed by the cost of maintenance and 
upgrades as number two, and the cost of contracted support as number three (Shakih et al., 
2011b). In the contrary, factors that are identified as difficult to judge is in the domain of the 
consequential organizational change and exit costs as well as in the establishment of 
appropriate in-house services. 
 

Table 6 Cost Categories (Shakih et al., 2011b) 

Cost Categories  
Search  Cost of Evaluation Study  

Cost of Up-Front Proof of Concept 
Implementation 

Acquisition Cost of Software 
Cost of Customization for business needs 
Cost of Integration (to current platform) 

Integration  Cost of Migration (data and users) 
Cost of Training  
Cost of Process and Best Practice change 

Use 
 

Cost of Support services – in house 
Cost of Support services – contracted 
Cost of Maintenance and Upgrades 
Software scaling (for change in user or 
transaction volumes) 

Retire Exit costs (in relation to hardware and 
software)  
Exit costs (in relation to changeover, re-
training) 

 
Tidd et al. (2014), argue that strategic factors are of higher significance because the business 
model of software are not always configured in a normative and traditional way. Competitive 
advantage, market expansion and differentiation of product portfolio are addressing important 
factors one or two steps further in the usage process where long-term effectiveness exceeds 
short-term benefits (Tidd et al., 2014). 
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Understanding the TCO is fundamental for any software procurement decision within an 
organization (Ellram & Siferd, 1998; Hurkens et al., 2006). Even though Shakih and 
Cornford (2011, p. 209) claim that “We found this to be a recognized issue amongst 
practitioners in the public sector and the private”, this area has not received much attention 
in research because of its complexity.  
 
Chapter Summary  
Open Innovation is an emerging concept that permeates various areas within different 
industries. One major industry, in which open innovation has become the standard for 
innovation, is the software industry. Digital technologies are enabling worldwide 
collaboration and scaling of software that has come to be referred to as Open Source 
Software (OSS). Research on Open Source Software highlights a highly complex and 
ambiguous situation, not just for laymen, but for professionals as well. Incumbent IT 
companies are thus in the middle of a massive technological shift where new capabilities, 
processes, mindsets and business models are called for. Moreover, in this thesis, the 
abbreviation OSS will be used, mainly to avoid misunderstandings regarding ‘free software’ 
in relation to ‘free from cost’. 
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3. Methodology 

This chapter describes the research design of the pilot study and the main study. It also 
explains how interviewees were selected to cover the relevant empirical context to provide 
insights relevant from both an academic perspective as well as a business perspective. 
Moreover, the data collection process is broken down and the data analysis approach is 
explained. Finally, the research quality is discussed. Figure 6 provides a schematic overview 
of the methodology product to conduct the research. 
 
 

 
Figure 6 Schematic Figure of the Methodology Process to Conduct the Thesis 

3.1 Research Design 

This purpose of the thesis is to work as a pre-study study and basis for understanding the 
origin and characteristics of the challenges that large IT companies are facing with regards to 
open source software. Given the limited amount of previous research within this specific 
area, the research question – and the purpose of the study is investigated using partly an 
exploratory approach and partly a descriptive (Yin, 1994; Blomkvist & Hallin, 2015). Also, 
in order to deliver a thesis based upon consistent sources of knowledge and research, the 
design of the investigation was conducted in two phases. During the first phase, a pilot study 
was conducted which included both unstructured interviews from in-house employees at 
Company A as well as related research on the topic. The aim of the pilot study was to be able 
to formulate the problem which was addressing a non-trivial and relevant research gap 
(Blomkvist & Hallin, 2015).  
 
During the second phase, a descriptive case study was carried out; a research method 
involving an up-close, in-depth, and detailed examination of a subject of study – the case 
(Yin, 2013). Furthermore, the scope of case studies could be divided into two different 
sections, holistic and embedded, depending on the number of units which are investigated and 
the depth of analysis, see Figure 5 (Runeson, 2008, p. 139).  
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Figure 7 Holistic Case Study (left) and Embedded Case Study (right) (Runeson, 2008) 

Given the complexity and dynamics of open source software itself as well as the surrounding 
ecosystem, an inductive approach was applied (Blomkvist & Hallin, 2015). One could argue 
that a deductive approach could have been suitable as well since an analytical framework was 
derived (Hsieh & Shannon, 2005). However, the purpose of the investigation is to highlight 
areas of importance for answering the research question rather than to falsify or verify an 
initial hypothesis, theory or framework directly (Hsieh & Shannon, 2005; Blomkvist & 
Hallin, 2015). 
 
3.1.1 Pilot Study 

To generate a suitable and relevant problem formulation, an exploratory pilot case study was 
conducted at Company A. According to Thomas (2001), case studies could act as a 
foundation for further analysis of different sources such as projects, enterprises or events. 
Moreover, exploratory pilot studies could help to identify relevant questions and problems 
prior to the main investigation (Yin, 1994; Thabane et al., 2010).  
 
However, there are relevant critical standpoints to take in consideration concerning case 
studies. For instance, some point out that there is little ability to cross-check information and 
therefore question the value of studying single cases. In addition, some are concerned about 
selective reporting and distortion and others highlight the issue of generalizability of the 
study (Denscombe, 2010; Bell, 2014). These critical standpoints were considered when 
conducting the pilot study and to tackle these concerns, our preliminary findings from the 
unstructured pilot interviews. The unstructured design of the interview sessions (see Table 7) 
was regulated with respect to Runeson’s (2008, p. 136) framework for an exploratory 
purpose. The final problem formulations were verified and perfected with the help of 
interviewees before finally deciding on the research question and purpose of the main study. 
The findings that emerged from the pilot study were thus not directly included in the findings 
of the main study. This is due to the ambiguous trajectories of the investigation emerging 
during the first phase. If included, such changes could risk adding additional, perhaps 
unknown, source of variation (Leon al et., 2011). 

Table 7 Interviews of Pilot Study 

Business Unit Number of Interviews  Topics 
Sourcing  5 OSS (3PPT) 

Managerial Implications 
Transformational Pressure 

Product Development  3 OSS  
Transformational Pressure 

Group Function Technology 1 Outbound OSS (Giving back to 
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communities) 

 
 
3.1.2 Descriptive Case Study  

Based on the exploratory pilot study, a descriptive case study was conducted to constitute the 
main study. Given that the purpose of the study is to describe the challenges of large IT 
companies, a descriptive case study was found suitable. This choice aligns with 
recommendations from various researchers. For instance, in a research article by Runesson 
(2008) named ‘Guidelines for conducting and reporting case study research in software 
engineering’, the researchers claim that; “Case study is a suitable research methodology for 
software engineering research since it studies contemporary phenomena in its natural 
context” (Runesson, 2008, p. 131). Moreover, research suggests descriptive case studies to be 
suitable for gaining a deeper understanding of a certain phenomenon, which was aligned with 
our ambitions for the study. (Bhashkar & Danermark; 2006; Blomkvist & Hallin, 2015) 
 
Also, for the main study, the critical standpoints as described in section 3.1, had to be 
considered. Generalizability can be an issue when striving to describe the challenges of large 
IT companies. This could be problematic since our study is mainly centered around a single 
company (Denscombe, 2010; Bell, 2014). Therefore, it is of high importance to underline that 
despite being a descriptive study, some findings might not apply to all large IT companies. 
The ambition is to provide findings and insights that are found valuable to most large IT 
companies by focusing on the origin and dynamics of these challenges on a general rather 
than specific level (Denscombe, 2010; Leon et al., 2011; Bell, 2014). In addition, and because 
of the single case study design, we aim to target individuals that could represent a broader 
pool of knowledge and insights than solely the context of Company A.  
 
3.1.3 Framework for Selection of Interviewees 

For narrowing down the scope of the study, an empirical framework was developed. The 
framework was based on insights from previous research and narrowed down to be relevant 
for the selected problem formulation (Bell, 2014). Several research papers were found 
pointing out the difficulty of understanding the total cost of ownership of OSS components 
and suggest that organizations revise their software acquisition processes and policies to be 
able to reduce uncertainty, risk, and thus identify new sources of indirect costs. These reports 
point towards different challenge areas that ultimately generate unforeseen indirect costs. 
Therefore, the empirical framework, as presented in Figure 6, was built upon five important 
problem areas for large IT companies that generate indirect cost. The purpose of the 
framework was to be able to select units of interviewees to cover the in-depth dynamics of 
each of the five dimensions found in literature, but also to cover more general strategic and 
operational challenges for large IT companies. In addition, the framework was orchestrated to 
create validation for the empirics, however, this is explained more in-depth during section 
3.3.2. 
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Open source software Governance in Large IT companies 
 

Strategic and Operational Considerations 
 

Competence Security and 
Safety 

Legislation Customer 
support 

Intellectual 
property 

Figure 8 Empirical Framework 

 
The following sections will elaborate on the five important areas identified in previous 
research. They serve to determine the boundaries for the data collection in order to funnel the 
empirics towards the purpose of the thesis (Bell, 2014). 
 
Cost for maintaining Relevant Competence 
Having competent programmers that are up to date concerning the relevant OSS 
communities, updates, patches, etc., becomes increasingly important in order to navigate the 
OSS landscape. The most efficient way to ensure having access to relevant knowledge and 
intellectual resources is to contribute to the OSS community. The reasons and benefits of 
contributing are many. Firstly, the OSS communities expect users (i.e. organizations profiting 
on their software) to contribute, but when contributing to the community the contributors also 
gain: 

● Important understanding of new functionalities and possibilities of the software 
● Respect, good reputation and goodwill within the community 
● Useful, not to say necessary, familiarity with the software that is needed in order to 

provide or outsource customer support (as further discussed in section 3.4) 
 
Cost of security measures and risk 
OSS comes with greater exposure to security breaches but does also come with greater 
possibilities to test the software for potential attacks from hackers, since the source code is 
available for anyone to inspect and test. However, if failing to actively scan and protect the 
software, there is a risk of great damage, leading to additional costs. 
 
Cost of legislative limitations 
The geopolitical environment in terms of export and import legislation becomes more 
difficult to manage and risk creating additional cost. For instance, software that is developed 
by certain programmers is considered black-listed in the US and thus, no software with 
connections to such programmers could be sold to the US market. Unless IT-companies 
manage to investigate and document the origins of a software solution properly, the company 
will risk being exposed to extra costs in terms of fees and tolls. 
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Cost of customer support 
Customer support must be set up and planned for before the product is delivered to the 
customer. When selling a software solution (or license to use the software) the provider 
guarantees that the software works properly and is safe to use. To be able to ensure that 
everything is running smoothly for the customer, the supplier must be able to provide regular 
updates and fix any bugs that may appear. Support could either be provided from within the 
firm who is selling the software, or that firm could choose to outsource the customer support. 
If an acceptable support-level is to be maintained, a full understanding of the OSS component 
must either be maintained and developed within the company, or the company could choose 
to outsource the service. However, this is a cost involved with using OSS in commercial 
products that should be considered. 
 
Cost of intellectual property protection and licensing 
Many times, large IT-companies have great financial value stored in intellectual property 
rights. However, if the license agreements connected to an OSS component happen to force 
the company to release intellectual property for public use, the company risks being exposed 
to financial setbacks. 
 
3.2 Data Collection 

In the data collection phase, several unstructured and semi-structured interviews were carried 
out (see Table 7 & 8). The interview design, in both phase 1 and 2, was chosen to avoid a 
lock-in effect when collecting data in order to follow the guidelines presented from both 
Blomkvist & Hallin (2015) and Runeson (2008). Therefore, the interviews were of an 
exploratory and descriptive nature by using open, non-closed or not fully predetermined 
questions. Also, in line with Runeson (2008), the discussion was driven by the nature of the 
answers from the interviewee, hence giving us the opportunity to elaborate when the 
possibility presented itself. During these interviews, the purpose, problem formulation, and 
context was always presented in advance for the interviewee to obtain as reflective and 
thoughtful answers as possible. However, the interviewees were encouraged to speak freely 
about the current situation for IT companies as well as companies past, current and future 
challenges caused by open source software. Each session was settled to last for 60 min and 
was carried out face-to-face, except for one that was held through Skype. All interviews were 
voice recorded, and after each interview, the recordings were transcribed and anonymized 
immediately when the information was fresh in mind.  
 
The interviewees in phase 2 were chosen to fulfill the requirements from the empirical 
framework derived in section 3.1.2 Descriptive Case Study. This was to ensure that the 
collected findings would represent both the business context as well as the academic. 
Moreover, we searched for both general knowledge from senior and executive levels in 
strategic and operational challenges, but also in-depth expertise knowledge within certain 
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areas. This was done in order to fulfill the level of analysis requirement conducted from 
embedded case studies (Runeson, 2008).    
   
Furthermore, the literature review was extended and modified to cover relevant topics 
emerging simultaneously with the data collection. Empirical findings thus formed a basis for 
additional research that would be of interest to further validate the problem formulation and 
ensure the relevancy of the literature review (Eisenhardt, 1989; Blomkvist & Hallin, 2015).  
 

Table 8 Interviewees for Descriptive Study 

Interviewee Department/Business 
Unit 

Title Competence  Topic Date 

I1 IT-Services Software 
Developer & 
Community 
Participant 

Back-end 
development 
and system 
architecture  

OSS 
Community 

2019-03-
15 

I2 Sourcing  Senior 3PP 
Technologist  

3PP 3PP, 
Sourcing,  

2019-03-
19 

I3 Sales PhD Law, VP 
sales OSS ID 

Intellectual 
property, 
Legislative, 
Sourcing, OSS  

IPR, Law, 
OSS, 
Sourcing 

2019-03-
20 

I4 R&D  Chief 
Engineer & 
Senior 
Systems 
Architect  

Software, OSS, 
3PPT 

OSS, IPR, 
Law, 
Business 
Model, Risk 

2019-03-
21 

I5 Sourcing  Senior 
Category 
Manager  
Company A 

Sourcing Sourcing, 
Processes  

2019-03-
22 

I6 Software Technology  Head of 
Company A 
Software 
Technology 
(Executive)  

OSS OSS, Risk, 
Community, 
Business 
Model, 
Sourcing 
Role 

2019-03-
28 

I7 Software Technology  Company A 
Software 
Technology & 
PhD 
(Software)  

OSS OSS, 
Community, 
Business 
Model 

2019-03-
28 

I8 Royal Institute of 
Technology  

Professor 
Software 
Technology   

Software, OSS OSS, 
Community 

2019-03-
29 

I9 Royal Institute of 
Technology  

Professor 
Software 
Technology   

Software, OSS OSS, 
Community 

2019-04-
01 

I10 Product Development 
Unit 

Senior Open 
Systems 

Software, 
Business 

Software, 
Business 

2019-04-
09 
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Software 
Architecture 
Company A 

Models, OSS Models, 
OSS, 
Sourcing 
Role 
 

I11 CEO CEO – Open 
Source 
Community 
(Executive) 

OSS OSS & 
Community, 
Sourcing 
Role 

2019-04-
10 

I12 Sourcing Head of IT 
Products & 
Services 
Sourcing 
(Executive) 
Company A 

Sourcing Sourcing  2019-04-
10 

I13 Sourcing Director of 
Sourcing – 
Operations & 
Strategy 
Company A 

Sourcing  Sourcing 
Process, 
Sourcing 
Role  

2019-04-
29 

 
3.2.1 The Interviewing Process 

The interviewing process was mainly based on two sets of guidelines.  
 
The following list constituted our ethical guidelines: 

● Objective approach: the data will be scrutinized in an objective way 
● Source criticism: Because this is an academic investigation, research is based on 

previous research, surveys, and interviews which must be scrutinized for credibility as 
sources 

● Strive to not misrepresent information through misleading or exaggerated language, 
both in interviews and in writing 

● Stay impartial. The investigation is of academic characteristic, hence written as 
research for The Royal Institute of Technology (KTH). Company A is the selected 
company where the case study is embedded 

 
In addition, the four principal requirements by the Swedish Research Council and Swedish 
Engineers Code of Honor were used for this master thesis (Sveriges Ingenjörer, 2019). The 
four principal requirements are:  

1. The information requirement  
2. The consent requirement 
3. The confidentiality requirement 
4. The good use requirement 

 
These points were applied during all stages within the investigation to guarantee a genuine 
approach from start to finish.  
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Before each interview, the interviewees were first informed about how we were planning on 
using the collected data. After explaining this, the interviewee was formally asked for consent 
and permission to record the interview. This was done to avoid misunderstanding or 
misinterpreting vital information. If any interviewee would deny being recorded, we would 
summarize our perception and send it back to the interviewee for confirmation and feedback. 
After asking for consent, we provided a brief introduction to our background as well as the 
purpose, problem formulation and research question that was to be studied before we initiated 
the interview. 
 
For the interview, we adopted a system where one person was driving the interviewers and 
the other one was taking notes. At the end of the session, the passive interviewer had ten 
minutes for clarification and additional questions. The collected data and name of the 
interviewee was held confidential and was treated as a closed source and was thus not 
officially announced (in line with requirement three). 
 
3.3 Data Analysis  

Sutton and Staw (1995) argue that data (empirics) rather describe which empirical pattern that 
was observed, and research, on the other hand, explains why empirical patterns were 
observed. Therefore, to provide a more dynamic understanding of the phenomenon and bring 
new dimensions to prevailing research, the empirical data was systematically analyzed 
(Eisenhardt, 1989). The empirical findings alone could not provide a solid basis for 
answering the research question. Therefore, the findings were orchestrated around and 
compared to previous research (Sutton and Staw, 1995). In other words, no conclusions could 
be drawn from the empirics solely, it is the analytical reasoning upon the findings from 
empirics, together with existing research, that is valuable. 
 
3.3.1 Data Coding 

When analyzing the data from a large set of semi-structured interviews, the pool of 
information was both wide and deep. Therefore, the coding process of the transcribed data 
was initiated directly after each interview session when the discussion still was fresh in mind.  
 
First, the collected data was scrutinized and discussed to understand which analytical lens and 
perspective that could fit the data. The findings related to the first research question showed 
tendencies of a storyline rather than clear categories. Moreover, the findings related to the 
second research question did show several signs of different categories that, not necessarily, 
needed to be connected to each other. In accordance with Floersch & Longhofer (2016), we, 
therefore, applied different analyzing strategies to gain a deeper understanding   the 
challenges. The first step was to analyze the data from a narrative lens, building a new 
storyline that ties together the background of the analyzed findings. The second step was 
orchestrated and developed around a thematic content analysis; coding (labeling), searching 
for themes with broader patterns of meaning, reviewing themes to make sure they fit the data, 
defining and naming themes as categories, and lastly the write-up (Floersch & Longhofer, 
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2016). Hence, creating a coherent narrative that includes quotes from the interviewees, but 
also links the first and second part for a united expression of the findings and analysis.  
 
3.4 Research Quality  

Throughout Chapter 3, the methodology used to accomplish the thesis has been presented. 
We have also discussed and argued how we have conducted the research with the aim to 
achieve a high quality of the research. Yin (2003) advocated that (qualitative) research 
quality of an explorative or descriptive case study could be measured based on acts with the 
purpose of achieving three cornerstones: Construct Validity (investigating the right 
phenomena), External Validity (sometimes referred to as generalizability), and Reliability 
(Possibility to replicate the same study again).  
 

● Construct validity: Identifying operational measures for the concepts being studied 
● External validity: Defining the domain to which a study’s findings can be generalized 
● Reliability: Demonstrating the operations of a study – such as the data collection 

process – can be repeated, with the same results (Yin, 2003., p. 374) 
 
In accordance with the thoughts of Yin (2003), construct validity is to strengthen the 
accuracy of the presented findings. As described in section 3.1.2, the empirical setting was 
orchestrated around academical as well as empirical knowledge from the pilot study. This 
was to create a triangulation of information from the data collected during the interview 
phase. Figure 8 in section 3.1.3 shows the different areas of expertise from where the data 
was collected. However, when the interviewees were chosen (and later asked to) participate, 
three different knowledge origins were of importance for us: academical, business, and 
position in-between. Positions in-between were relevant since communities could be built 
upon other stakeholders than in traditional business environments. In addition, the three areas 
of expertise were further divided into several levels of knowledge. This structure would give 
insights from three different approaches, indirectly providing triangulation of the empirics 
during the data collection.  
 

● Academics: Professors and PhD 
● Business: Executive, Senior Manager, and Developer  
● Positions In-Between: Executive and Developer 

  
Furthermore, from the chosen case study at Company A, and the empirics in general, we will 
follow the guidelines from Yin (2003) and generalize upon the collected data by comparing it 
with the contemporary research. This is mostly done during section 5.1-5.4 and to reach 
external validity. In addition, and in line with Eisenhart (1989), the case study will be 
analyzed from both a functional as well as an industrial perspective – an embedded approach, 
see Figure 7. This is mostly done during section 5.5-5.6.   
 
To reduce the risk for misinterpretations and to validate the data, the problematization and 
findings were discussed during the workshops by presenting the narrative analysis for non-
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interconnected parties. This procedure is in line with the thoughts of Yin (2003) to minimize 
the risk of presenting subjective or incorrectly analyzed findings and thus increase the 
validity of the thesis.  
 
After conducting the interviews and analyzing the data, the last applied filter for validation 
was workshops (Focus group interview). The sessions were held to align collected findings 
with the setting and processes of an incumbent IT company. The aim of the workshops was 
partly to add some additional feedback to the collected findings, but also to structure the 
summarized findings into categories (Bell, 2014). Therefore, a group consensus technique 
was applied to the workshops that is called the KJ-Method (also referred to as “Affinity 
Diagram”). The KJ-Method, named by its inventor Kawakita Jiro, allows groups to quickly 
and strategically reach consensus on unstructured and qualitative data (Hannington & Martin, 
2012), which in this case were findings from our semi-structured interviews. The outline for 
the workshops can be found in Appendix 1. 
 
“Focus groups are undoubtedly valuable when in-depth information is needed ‘about how 
people think about an issue – their reasoning about why things are as they are, why they hold 
the views they do” (Bell, 2014, p 162.).  
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4. Empirical Setting 

The empirical setting of the research study is a large Swedish IT company (Company A) and 
its surrounding software ecosystem. Different functions within the company boundaries as 
well as actors outside the company are studied. 
 

The company that serves as the focal point of the empirical context will further be referred to 
as ‘Company A’. It is a large Swedish IT company that profiles itself towards communication 
and network solutions. Company A is operating in the business-to-business market and has 
over 90,000 employees and operates in nearly 190 countries worldwide. Moreover, this thesis 
is addressing the Sourcing department within the business area “Business Network”. 
Company A is involved in all steps in the process from development and manufacturing to 
delivery and implementation of their products.   
 
It is a suitable case given the company’s dependency on software solutions to accompany 
their hardware solutions. The shift towards OSS as the dominant development methodology 
has forced Company A to change its organizational architecture and policies to adapt.  
 
In many ways, the emergence of OSS could be considered a paradigm shift and involves 
completely new practices that require new strategies within software governance. Successful 
management of this shift has become essential in order to remain competitive within the 
software industry. Furthermore, Yin (1994), Blomkvist and Hallin (2015) both underline the 
importance of making sure to maintain reliability conducting an embedded case study. In 
accordance with Eisenhardt (1989), the single case study will be conducted from multiple 
reference points – functional and industrial. Functional level by providing insights of which 
operational factors that different companies should be aware of when implementing OSS; 
Industrial level by understanding which strategic challenges that arise for companies when 
OSS is implemented.  
 
In line with Eisenhardt and Yin (1994), Runeson (2008) Blomkvist and Hallin (2015) a single 
case study is suitable when exploring a complex phenomenon that takes place under rare 
circumstances. Especially, an embedded case study has been suggested to provide insights 
into organizational strategy as well as organizational operations, enabling a multi-sided 
analysis of the investigated phenomenon (Yin, 1994; Eisenhardt, 1989; Runeson, 2008; 
Blomkvist & Hallin, 2015). Given this investigation, where the phenomenon is affecting 
several departments within an IT company, Runeson (2008) argues that this type of study is 
suitable; How software development, operation, and maintenance are conducted by software 
engineers and other stakeholders under different conditions. Software development and 
implementation is today carried out by individuals, communities, and organizations where 
social understanding is of importance. Therefore, qualitative empirics which could provide a 
multidisciplinary area of discussion is suitable for case study research (Yin, 1994; Runeson, 
2008). 
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5. Findings 

In this chapter, we present the findings and analysis based on empirics collected in the 
interviews together with relevant knowledge from the literature review. Each section 
introduces one development stage in the adoption of open source at large IT Companies. The 
first four stages are presented in a somewhat narrative (chronological) and generic way. 
Stage five and six, however, are analyzed thematically and are current challenges highlighted 
from Company A’s perspective. Each section is a combination of pure and direct findings 
(written in italic font), and analytical reasoning based upon bundled findings conducted from 
the interviews (written in non-italic font). Each analytical part is connected to one or several 
sources of information, interviewees, referred to as [I1] to [I13], see Table 7. Findings from 
the two conducted workshops are marked with either [WS1] or [WS2]. 
 

SRQ1 How has the adoption of open source software in a large IT company developed 
over time? 

 

Before the emergence of open source software, large IT companies were only integrating 
either software developed in-house or commercial proprietary software from third parties 
[I10][I2][I12][I13][I5]. Companies had their established processes and routines for buying 
components for their products. Software and hardware were treated fairly equal hence, 
software components were purchased using roughly the same processes used for hardware 
components [I10][I2][I12][I13][I5]. However, as open innovation in terms of open source 
software became introduced, this reality began changing in different stages. Table 9 provides 
an overview of the six development stages of Company A’s OSS adoption process identified 
through analysis of the collected empirical data. 
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Table 9 Development Stages of the Adoption of Open Source at Large IT Companies 

Stage Description 
 
1. Awareness 

Early adopters within companies begin 
elaborating on and promoting the potential 
benefits of OSS in a commercial setting. 
Management remains hesitant. 

 
2. Attitude Transition 

Managers of commercial companies’ 
attitude towards OSS starts improving. The 
company is still struggling to find ways to 
profit from it. 

 
3. Isolated Use 

New software companies are acting as 
middle-men. They offer OSS licenses for 
isolated use of OSS in a commercial context 
and take responsibility for IPR issues and 
customer support.  

 
4. Accidental Use 

Non-regulated use of OSS components 
driven by cost savings and time to market 
pressure. 
 

 
5. Operational Transition 

Due to unforeseen costs emerging, OSS use 
becomes regulated by formal processes and 
policies. 
 

 
6. Strategic Transition 

Companies realize the strategic benefits of 
collaboration and influencing the OSS 
communities to align with the company’s 
strategic interests. 
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5.1 Stage One: Awareness 

It was first during the early 90s’ that the concept of open source software started gaining the 
attention of commercial companies. Despite at this time being of relatively low quality, early 
adopters within companies began elaborating on the benefits of these software solutions if 
being able to integrate these ‘free’ components into their products. In line with research by 
Fitzgerald (2006) our findings confirm that new ways of creating and capturing value 
emerged when professionals and self-taught programmers, engaged in communities to 
develop more qualitative software and distribute it without charging any fee.  

The above narrative constitutes the first developmental stage derived from collected 
empirical data. Several interviewees shared anecdotes explaining that OSS, in the beginning, 
was only well known to the early adopters in the software development community 
[I11][I6][I7][I8][I9][I4]. But they also testified that the dynamics could be hard to explain to 
those who are unfamiliar with the concept. However, [I7] used an interesting and figuratively 
speaking analogy to explain the OSS dynamics, comparing it to wild trees in the forest.  

“There are trees in the forest that anyone could cut down and there is value in them, but if 
you want to sell them and make a profit, you must add value by cutting them into planks and 
perhaps even build a chair out of them. However, there will be no guarantees concerning 
wood quality. You have to take full responsibility for whatever goes wrong with the chair.” 
[I7]  

With this example, she wants to make the point that ‘free’ resources need to be refined to be 
able to make a profit from it. Refining low-quality resources might not always add up to be 
profitable. This reasoning aligns well with existing literature claiming that OSS is not without 
cost. Refining and modifying a software component to fit in a specific context requires effort 
and therefore generates cost, but also adds value (Ågerfalk et al., 2015). An open source 
component is not by default ready for the commercial market as one would expect if the 
component was developed in-house (Hauge al et., 2010). OSS is not a product-ready 
component until it has been “translated” to fit in the thought context. Given that OSS comes 
with no up-front cost, the costs generated by this translation are thus of an indirect nature, 
rather than direct and could, therefore, be hard to assess up-front (Ågerfalk et al., 2015). 

This gap between OSS and product-ready software components is referred to by [I11] as a 
component’s ‘market-readiness level’. Before an OSS component can be used in a product 
setting and create revenue, there is a gap that needs to be filled. This gap is created by the fact 
that developers of OSS don’t necessarily share the business interests of software companies. 
Early OSS was usually supported by independent programmers who collaborated to solve a 
specific problem or desired feature [I11]. Our findings, suggest that the market-readiness 
level of components is still today creating issues for companies, both in terms of 
understanding the product as well as Component Assessment. However, this will be 
elaborated further during stage five.   
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Moreover, a large threat involved with OSS adoption is that it could put the entire business 
model of many incumbent software companies at risk. Since OSS development depends on 
people being able to contribute and collaborate freely, the transparency and ability to 
contribute need to be ensured (Hecker, 1999; Fitzgerald, 2006). Maintaining this possibility 
of collaborative contributions requires special open types of OSS licenses that promote 
radical transparency and code sharing. This openness is incompatible with the closedness of 
many companies’ core concepts such as patents, secrecy and IPR (Hauge al et., 2010). Our 
findings suggest that IPR still is an issue that Company A and other companies are dealing 
with. 

This inherent incompatibility between OSS and companies’ existing products and processes 
made OSS adoption nearly impossible. Companies strategy departments were stuck in 
storytelling and investment models that are not compatible with acquiring open source. It was 
simply considered to involve too much effort and risk to be considered profitable. It was not 
worth the cost of bridging the product-readiness gap. For example, [I4] explained that it was 
a struggle to convince the board of directors to realize the possibilities of open source 
software development. 

“I stood before them [the board of directors] over the course of seven consecutive days to 
break down the benefits of OSS, they still did not want to understand. First, they were lost in 
the mindset of ‘not invented here’, second, they had a hard time accepting the financial 
structure and logic of capturing value from a component that has been downloaded for free. 
If companies could create a product for free, that people are willing to pay for, then they 
have zero production cost and a large revenue stream.” [I4] 

 

5.2 Stage Two: Attitude Transition 

During the early ’90s, this inherent incompatibility between OSS and companies’ existing 
products and processes made OSS adoption nearly impossible in reality. It was still 
considered to involve too much effort and risk to be profitable. The entire business idea was 
built upon closed innovation, secrecy, patents, and intellectual property. Management did 
therefore not consider OSS a threat to the proprietary business model and the company’s 
value creation.  However, with the quality and amount of available open source software 
rapidly increasing, the attitude towards open source software started to improve. Company A 
thus entered stage two, Attitude Transition. Management and decision makers began to truly 
recognize its benefits, but they were still struggling with making it work in a product setting. 
Especially given their hardware-based structure, processes, and business models. 

Today the attitude towards OSS seems to remain positive. According to [I7] “you cannot 
compete with a million developers working on a solution around the clock. Not even the 
largest software company in the world can compete with that. I mean, just take a look at the 
number of commits on GitHub.”  

Moreover [I7] confirms that even the attitude amongst customers and suppliers of Company 
A is highly positive to the benefits of OSS. “Customers have come to us demanding that their 
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solution is compatible with this and that open source standard. If we were not selling OSS-
compatible solutions, we could just say thank you and goodbye – we would be out of 
business.” 

5.3 Stage Three: Isolated Use 

New businesses started emerging in the late 1990s. They were tapping   companies’ need of 
simplifying commercial use of open source software. RedHat, MySQL, and Suse were 
amongst some of the first companies that began meeting these needs by commercializing 
open source components [I10][I4] (Fitzgerald, 2006). They specialized in certain versions of 
OSS solutions and offered them for free but charged users for support. In practice, these types 
of companies were offering a more controlled way for large IT companies to integrate open 
source software into their products [I6].  

Interviewees argued that this way of mitigating risk has similarities with an insurance deal, 
where IT companies could be insured against issues connected to OSS such as bug fixes and 
support at a fixed price [I11][I13][I2]. They could also be sure to avoid unnecessary risk 
regarding their IP-portfolio since these new ‘insurance’ companies acted as middlemen, 
providing the large IT companies with a protective barrier for protecting IPR 
[I11][I13][I2][I6][I10]. This new business model served to increase the market readiness of 
OSS and thus effectively bridged the gap between the established ‘closed’ IT companies and 
the open and unpredictable OSS solutions [I11][I13][I2][I6][I10]. 

Findings provide evidence that these commercial licenses are still widely used in Company A 
and similar companies. [I10] stated that “It is extremely important that some components 
never collapse, and if they do, we need a warranty [stating] that a commercial supplier 
contributes with support within a certain time. The alternative is to compile your own team to 
solve the situation, which could be both expensive and inadequate. We [Company A] have 
agreements with our customers that include compensation if our products do not work.” 
[I10]  

Moreover [I6] explains that “Say that I am building a product. It's going to apply in this and 
this area and it’s going to serve this purpose. Then I start to build it and I start to pull it open 
source. When I pull stuff in, I realize that a certain component is really critical to me and I 
don’t have the ability or the time or whatever to build it myself. So, I’m going to buy a 
warranty for that and I’m going to source it and that’s a perfectly viable business decision.” 

The above quotes along with explanations of other interviewees suggest that commercial 
licenses are chosen for components that are of high strategic importance. As demonstrated by 
[I10] there could be certain product areas where it is important that the system never 
collapses or other key features where the consequence of lacking support agreements from 
third-parties could turn out to have severe consequences for the company. However, [I4] also 
pointed out that commercial licenses are not the perfect solution. Risks covered by the 
commercial licenses tend to be risks that management could understand the potential negative 
consequences of.  
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“Companies protect themselves from risks that they understand. [...] Everyone in 
management understands that for example, the legal aspects need to be in place. They see it 
[commercial licenses] as a protection for their large investment.” 

 

5.4 Stage Four: Accidental Use 

As OSS communities began realizing the benefits of inclusion of companies to strengthen the 
community, licenses for open source software became increasingly permissive. This 
development in combination with in-house developers being subject to increased pressure 
where time-to-market and cost savings resulted in ‘accidental’ or non-regulated use of OSS. 
In other words, programmers who were familiar with OSS were beginning to cut corners by 
using OSS components to replace low-risk (i.e. not strategically important) components. 

Our findings suggest that this is still an issue for Company A and similar companies [I8] 
[I1][I3][I6][I10][I2]. The following three quotes highlight some of the potential issues that 
can occur because the responsibility of maintenance and bug fixes lies in the community, and 
not in the company. [I2] points out that OSS-ecosystems are different than traditional 
business ecosystems, and sometimes the the OSS community could consist of just a few 
individuals.“Suddenly, the cost of one component is reliable on one single individual which is 
problematic. If the component would have 150 rows of code, it is probably possible to solve 
in-house. However, if it is 1500 rows or more, then it could generate extensive indirect cost 
to handle for the using company.” [I2] 

Consequently, support and maintenance requests are not attended to if the originators are 
absent or have abandoned the community. “If companies have a commercial contract on 
proprietary software, the supplier is responsible for that the operation is reliable. An 
alternative is when the company uses OSS directly from the community. Then the supplier 
usually turns to the community for support. However, if it is a raw OSS component, it is a 
fundamentally different risk situation due to unknown lead times. In this situation, the user 
needs to contact the community to solve support, and in some cases, the initial component 
was developed by a single individual that is not active in the community, or the community is 
dead.” [I2] 

[I10] addresses the same dilemma explaining how Company A sometimes must set up teams 
to solve software issues, a scenario that could turn out to be expensive. “Without support 
from a commercial supplier, the company must trust that someone in the community wants 
(and knows how) to solve the problem. Alternatively, the company could set up a crash code 
team internally that goes in and tries to really understand what has gone wrong and tries to 
correct it.”  

There is also an arising dilemma for the sourcing department at Company A when the 
product development units are integrating OSS components in their products. Traditionally 
when acquiring proprietary software, sourcing departments are contacted early in the 
development process. This is to guarantee uptime, support or maintenance on certain 
components which is crucial for different products [I5][I13][I12][WS1][WS2]. Today, 



44 
 

however, when OSS components are integrated ad-hoc, the sourcing department is becoming 
sidestepped and instead contacted when an issue is detected [I5][I13][I12][WS1][WS2]. 
Consequently, the sourcing department is stuck in a bad negotiation situation resulting in 
poor economic outcome. The difference between the two processes is visualized in Figure 9. 

 

 
Figure 9 Traditional Sourcing Process Versus Current OSS Sourcing Process 

 

SRQ2: How can open source software affect a large IT company’s operative' 
considerations? 

 

5.5 Stage Five: Operational Transition 

In pursuit of regaining control over what accidentally got integrated into products, companies 
began building formal structures for OSS use. By developing new policies, formal processes 
and adopting a more agile development approach, companies are hoping to be able to avoid 
the risk of unpleasant surprises in terms of unforeseen cost and other software 
issues[W1][WS2]. By introducing formal guidelines, developers became restricted to use 
software that had been formally assessed and approved by the company. If a desired 
component or version of that component was not checked according to company guidelines, 
it was not to be integrated into products[W1][W2].  
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The events leading up to the current situation have created many operational challenges for 
large IT companies[W1][W2]. With many established companies being greatly influenced by 
legacy as well as closed mindsets, business models and processes these challenges should not 
be underestimated. Our findings testify that the specified processes and policies guiding the 
OSS use of Company A and other companies today are creating many challenges that need to 
be taken into consideration[W1][W2]. The operational considerations presented in Table 10 
have been found through our empirical investigation. 

Table 10 Considerations for Operational Transition 

Operational Considerations 
Implementation of Processes 
Component Assessment  
Developers’ Creativity 
Reuse and Commoditization 
IPR Protection 

 

5.5.1 Implementation of Processes  

Although, in theory, all integrated OSS components that are to be shipped to the customer 
should either be supported by a commercial license or pass through a formal evaluation, 
verification and registration processes, in practice, this is not always the case [I6]. As 
mentioned before, developers are under great pressure to deliver solutions fast. Occasionally 
they will prioritize and compile what they believe creates the best product, in the fastest way 
possible, above going through lengthy verification and compliance procedures [I1][I9][I8]. 
However, this comes with a risk; ad-hoc integration of non-verified OSS components could 
potentially compromise the stability of the software or the agreement (SLA) with customers 
[I13][I5]. 

Our findings indicate that Company A and other companies are struggling with continuous 
process implementation. Many important tests are carried out right before the product is 
meant to be shipped to customer. Therefore, many issues are not handled until very late in the 
development process – often resulting in expensive last-minute-solutions [I4][I10]. The 
following quotes highlight the fact that developers many times test products at a very late 
stage in the development process. “Developers will often decide to use and integrate the 
software and simply hope that it will become approved. Then, if a given software component 
is found to be problematic, they would need to replace it and reconfigure the replacing 
component. All other software that was communication with that bad component needs to be 
traced and replaced before shipping the product to the customer.” [I10] 

“Programmers work for six months to configure a system, and in most cases, tests are 
executed just before delivery and then a lot of errors are encountered. when assembling 
hardware solutions, each component gets tested before we choose a model; network 
equipment is controlled, physical stress tests, freeze and heating tests, and radiation tests. 
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But we do almost nothing with software, and no one has thought of this. It should be the other 
way around.” [I4] 

Moreover, [I3] suggests that the agile structures with an escalating release rate create great 
pressure in terms of time to market: “I perceive an escalating product release rate in most 
industries due to higher demand on time-to-market (TTM). This has forced companies to act 
faster and at the same time manage their smart resources through differentiating product 
development processes. As a strategy, many companies have embarked more agile release 
methods with variable success. They are developing products by integrating open source to 
make the process more iterative and the ability to switch direction enhanced.”[I3] 

[I5][I2][I13] [I10]. advocate that the company’s product development units should reinvent 
themselves to find more effective ways to deliver value. However, when adapting to different 
methods, new challenges emerge why companies need to balance innovative thinking with 
traditional processes. The architectural control over components has become highly 
important. SLA requirements with customers must be under control independent of which 
product development process that has been applied. Hence, if new working methods are 
incorporated without follow-up processes there could be future issues for maintenance and 
support  

[I10] further supports this reasoning and suggests that some agile processes are not fully 
functioning and could be making the very issue it was meant to solve, worse. [I10] explains 
how new these new working procedures have been poorly implemented and led to several 
challenges at Company A: “New (agile) ways of working forced us in running sprints. This 
led to a situation where we did not have the same architectural control over some products, 
and we ended up with lower delivery reliability. Consequently, in some cases, the final 
product did not meet the original requirements and we lost control of certain components 
during the development process. We need to know all integrated code in our products to 
guarantee SLA, which in turn affects the negotiated contracts and later price.” [I10] 

Yet another process, that seems to provide evidence for the fact that the implementation of 
processes is an issue, is the registration of components in products. Although, in theory, all 
integrated OSS components shipped to customer should go through a registration process, in 
practice this is not always the case [I6]. As mentioned before, developers are under great 
pressure to deliver solutions fast. Occasionally they will prioritize and compile what they 
believe creates the best product in the fastest way possible. Sometimes above going through 
lengthy registration procedures [I1][I9][I8]. However, this comes with a risk. IT companies 
risk integrating non-stable components that are hard to trace. [I6][I2] [I10] [I3].  

One way of keeping control and transparency of the integrated code is for companies to use 
third-party-products (3PP) to scan their code base – open source audits. This is valuable when 
performing due diligence during mergers and acquisitions (M&A) between companies, but 
also for companies to take control over,  and understand, their own code use [I3]. According 
to [I3], these types of solutions are becoming more relevant as the amount of open source 
code is increasing, both within the internal systems at companies, as well as in their product 
portfolios.   
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5.5.2 Component Assessment  

Companies’ sourcing and product development units will need to understand product 
attributes of open source software. Several interviewees have suggested that companies need 
to identify better decision variables for OSS components, because there is still a gap between 
product specifications of open source software components and the specifications of a 
market-ready product component. This is a necessary procedure for sourcing departments and 
product development units when assessing different investment alternatives. 
[I11][I13][I6][I4][I3].   

“Sometimes the best solutions are created by creative people, not big companies. But this is a 
risk for companies where they want to provide market-ready products, but open source is 
sometimes just software. So, there is a gap, you develop code, then proof of concept and then 
demonstrator. Between the software and the business executable product, there are certain 
attributes such as price list, roadmap, support, developer documentation, and the software 
should work in more than just one configuration.” [I11] 

There are different ways to handle the integration of uncontrolled open source components 
into systems and products. One way is by automatically scanning and assessing software 
alternatives before using the components through automation solutions (for example using 
machine learning) This type of algorithms could be used to create a more solid basis for 
better and more efficient decision making amongst developers in product development units 
[I2]. Also, it could potentially eliminate the bottle-neck of the formal manual verification 
processes, however, the quest for automation leads to new challenges.  

The scanning process needs to provide actionable insights for the developer to be able to 
assess open source software alternatives with regards to for example licenses, legal aspects, 
community health, safety and, company interests [I2][I4][I10][I11].  

Moreover, OSS’ cost structures seem to be somewhat incompatible with the existing 
processes of Company A. In line with previous research, our findings confirm the fact the 
total cost of ownership (TCO) is highly difficult to comprehend. This is strengthened by [I10] 
who says that it is impossible to predetermine cost drivers in order to optimize them – TCO 
always differs from time to time. Moreover, the fact that OSS comes with no upfront cost 
leaves the sourcing department out of the process and thus the business aspect of many 
software choices is up to the individual developer to assess [I6][I10]. Given the tight 
timeframes of developers, formal cost estimations are almost impossible to implement. 

“You cannot have developers who are pressured to create the best technology out there 
within a tight timeframe and tell them that they need to either use outdated software (I.e. the 
software approved by 3PPT) or go through the lengthy process of requesting a new 
investigation for the updated versions.” [I3] 
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5.5.3 Developers’ Creativity  

Moreover, our findings suggest that the introduction of these new policies and processes also 
limits the creative freedom of programmers. With complicated and slow processes developers 
are not able to produce solutions to match their competence and ambition. As mentioned in 
Stage 5 under the operational concern connected to automation, this is an issue that Company 
A and other companies are aware of and are currently working hard to solve.  

[I1] testified that he could not always use the latest versions of already verified software. 
Even if the software had but minor updates to the code, developers were forced to wait for 
approval for software versions that were not yet registered in the system. 

 

“Yes, I remember when I had a project at Company A. A great issue for me was that we were 
not allowed to use the latest versions of software. You know Company A is this large 
company, and my experience is that processes become really tiring and inefficient in large 
companies.” [I1] 

Moreover, [I2] who is leading the automation development for sourcing of third-party 
software explained that the automation process was highly important to attract and keep 
talent within the company. One of the goals with the initiative was to provide programmers 
with what they refer to as “OSS at your fingertips”. He explained that younger programmers 
were used to a way of programming supported by various OSS components: “They are used 
to being able to find and use whatever software functionality they find appropriate 
online.”[I2] 

5.5.4 Reuse and Commoditization  

Company A is a very product-centric organization, they have product sections and those 
products sections are responsible for their own products. Due to this organizational structure, 
there is very little dialogue between the departments and open source demands a different 
type of collaboration because competence is the scarce resource. If several units are using the 
same open source components and building competence around it, then it is essential that 
adjacent product units know that they don’t have to invent the wheel each time [I6][I3]. 
Otherwise, we end up having an unstructured and costly utilization of resources. So, it is 
important to have a platform for the product units to communicate and hence create replicable 
components or at least maintain software that serves several stakeholders simultaneously. 
Therefore, companies may need to reorganize the product development organization.  

“Commoditization of software is where the software evolution in the world is heading. 
Differentiation is moving from being connected to your own code, towards being a question 
about how one could adapt and accommodate open source code into a solution or product.” 
[I6] 
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However, research and empirical findings have shown that open source software, in many 
cases, needs to serve everybody’s purpose whereas proprietary software needs to serve one 
purpose. One could ignore detected faults and say that this use case works perfectly, but then 
there could come a sequence of issues, hence users need to understand and commoditize open 
source to use it [I6]. In addition, as mentioned in section 4.5.1, companies need to monitor 
and control the implementation process to honor the SLA agreements. Furthermore, today 
software products are highly complex and a configuration of several components. Companies 
need to understand and drive their core business, building business cases in order to 
understand which components that are of most value for the product: “Companies cannot 
reinvent the wheel repeatedly if they want to accelerate development and innovation. If 
someone has already made a wheel, then they should reuse it. There is no differentiation in 
the case of having your own wheels.” [I3] 

 

5.5.5 Protecting the IP-portfolio  

Moreover, an operational challenge that has been highlighted by [I6] is also connected to the 
nature of OSS. Given that OSS is created and maintained through contributions and commits, 
it is of high importance to be able to report bugs and patches back to the community. 
However, contributing from a large IT company with a strictly protected IP-portfolio could 
entail revealing code that builds the competitive advantage of the entire company. Therefore, 
another important challenge that large IT-companies are found to be facing is how to interact 
and be a part of the community without revealing business secrets [I3][I6][I7]. 

“To be able to contribute back to these OSS communities, large IT companies need to create 
an environment from which the company can communicate and contribute to the communities 
without the risk of ending up with licenses that could make all code connected to the 
contribution to belong to the community.” [I6] 

Moreover, our findings show that there are different ways that companies are managing this 
challenge today. For example, Company A has created a spinout organization with the 
responsibility to guard the companies interests in strategically important OSS communities 
[I3][I6][I7][I10]. A more informal way to solve the problem was explained by [I4] His 
solution to this issue was to contribute when he was off his working hours and thus not linked 
to the company itself.  
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SRQ3 How could open source software affect a large IT company’s strategic 
considerations? 

 
5.6 Stage Six: Strategic Transition 

With OSS becoming a central part of the software industry, the dynamics of the industry, as 
well as the critical success factors, are taking new forms. Large IT companies seem to be 
struggling with moving from supplier and customer relationship management to managing 
complex multidimensional relationships of OSS ecosystems [I6][I7][I8][I9][I10][I11][I13]. 
According to [I7] the biggest mistakes that large IT companies do regarding OSS are based 
on them not acting as if they were a part of an ecosystem. Therefore, they lose contact with 
the ‘real’ business landscape by being too much of an isolated entity. Being a part of an 
ecosystem involves understanding and following the development of that ecosystem, but also 
requires interaction, communication, and cooperation [I6][I7][I8][I9][I10][I11][I13]. 

Moving towards strategic management of open source assets requires radical changes in 
established IT companies. It entails shifting the entire collective mindset of the company. 
Basic assumptions must be challenged, and creative destruction must be carried out given the 
dynamic nature of open innovation [I4][I6][I7][I8][I9][I10][I11][I13]. Important 
considerations in this shift have been identified and are presented in Table 11 below. 

Table 11 Considerations for Strategic Transition 

Strategic Considerations 
Strategic Influence in Open Source 
Communities 
Embracing an Open Innovation Mindset 
Complex Strategic Partnerships. 
Focusing on the Company’s Core Business 

 

5.6.1 Strategic Influence in Open Source Communities  

OSS communities are highly dynamic networks with distributed power structures. Moreover, 
it is in any company’s interest to have the development of the community moving in a 
direction that aligning with that company’s strategy and development [I7]. However, 
influencing OSS communities is not an entirely easy pursuit, given their complex and 
dynamic nature, but previous research (Lundell et al., 2017), as well as our empirical 
findings, show that this could be done by communicating with and contributing to the 
community. Companies biggest mistake is that they just take the software and do not ever 
give anything back to the community. If they want to reap the benefits of certain software to 
create value, they should primary contribute back, or in some cases, strategically 
communicate how the software is used [I7][I9][I11]. 
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[I7] explained that “Contributing does not necessarily have to be done in terms of giving code 
back, companies could also simply be communicating how the software is used and what 
issues have appeared during the implementation process. It is another level (or way) of 
contribution, but still relevant.”[I7]  

[I7] also explains that “If companies want to create value, they must be proactive and steer 
the development of OSS communities in a favorable direction. But this cannot be done by 
throwing some patches over the wall or maybe sponsor some events, it needs to be done from 
an investment point of view.”[I7]  

“It is important to know which areas that are of importance and thereafter push the 
development of features in a direction that suits the company’s products, purpose and ideas 
[I7]. Otherwise, companies will end up with bugs and compatibility issues that could be 
complicated to support in the future.” [I7] 

[I9] is also advocating the importance of contributing back to the communities, in both a 
strategic as well as a reasonable way. The business culture from commercial companies 
comes with a risk because it is not always suitable in this type of environment. There could 
be a dilemma where companies think they can step in and dictate the terms [I9]: 
“Communities today do not solely consist of commercial engineers and business-related 
actors, but also of amateur developers. This leads to situations where companies need to be 
ambidextrous, negotiating with both their own product development units as well as the 
participating companies and amateur developers that shape the community.” [I9] 

This also leads to situations where traditional business relationships are challenged, open 
source negotiations are more complex because the set and dynamic of stakeholders are 
different. Now companies must understand and manage the underlying drivers of certain 
communities and how this could affect a business opportunity [I13][I11]: “When Company 
A’s customers want to, or strategically choose to influence our choice of software suppliers, 
for whatever reason, there will be multiple contracts between many parties. We have to be 
able to guarantee the reliability of our product. Otherwise, we are taking on excess risk 
towards the customer.” [I13]  

Given that the importance of efficient open source use will continue to increase, research and 
findings have shown that we need to accept two things. First, we need to redefine how we 
work with it (elaborated upon in stage five), and second, stop seeing it as something that just 
forms part of a product. Companies must understand to influence the communities, to drive 
the commoditization externally as well as internally.  

“Product development cannot glue components together and hope that it works within the 
system. If you are not influencing the underlying community, you know for sure that that's a 
losing game. Because the individuals or companies out there who are influencing will always 
have a better product since they are in technology leaders and ahead of the adoption curve.” 
[I11] 
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“New software technology which is heading towards the hype curve will attract 12000 people 
to conferences with 300 developers in line, and enterprises will ask themselves how to create 
more value from all present venture capitalist's activity.”[I6]  

5.6.2 Embracing an Open Innovation Mindset 

The business logic that many established companies have built their success upon is 
repeatedly creating problems in the new era. Protecting intellectual property rights is 
generating revenue that is based on strict regulation and a ‘closed innovation’ logic. Thus, the 
open approach means moving in the complete opposite direction.  

Our findings suggest that outbound open innovation is a tactic used by Company A and other 
companies. At least two concrete examples have been identified. The first example being 
when a company’s software solution is becoming outdated and thereby risk losing its 
commercial value. [I10][I11] both explained that this is a widely used strategy to keep older 
solutions alive and that it also has been used when software companies realize that a project 
has become too big and complex to develop in-house. A second example that has been 
identified is to cooperate with other companies who have similar interests to initiate and build 
new open source projects [I4][I2]. The aim is to pressure prices of software considered 
overpriced.  

“Let’s say that there is a commercial supplier who offers an overpriced software product. 
There is a high likelihood that the supplier has other customers who also feel that they 
charge too much. If we [Company A] create an open source project similar to the overpriced 
product, there will be incitements for other companies to contribute to this project to reduce 
software expenses. One wants to ensure to have reasonable costs. In this way you can 
sabotage somebody else’s business interests.”[I10]  

5.6.3 Complex Strategic Partnerships 

To partner and communicate with other actors within the software ecosystem is a challenge 
that large IT companies must handle. However, to be able to successfully benefit from 
potential synergies and cost division it is not only important to understand and formulate the 
strategic interests of the company itself, but also to monitor and understand the strategic 
interests and weak spots of others.  

An example of a complex strategic partnership was brought up by [I4] who explained: “We 
[company connected to Company A] have managed to gain great advantages through 
pointing out weaknesses in other companies’ code. What you should do is to make sure to 
monitor and understand what they [other actors] are doing and take it one step further. 
Thereby you can get others to work for you.”[I4]  

This example highlights the important interdependencies within the ecosystem structure. 
Even small ecosystem actors could have symbiotic relationships with large actors, despite 
perhaps having different interests and competitors.  

In addition, another example of a strategic partnership was found where Company A, 
together with other non-competing companies created a spinout organization for providing a 
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software solution to solve a common problem connected to OSS use. Given the scalable 
nature of software, non-competing companies are highly incentivized to cooperate to share 
the software development and thus manage to solve common issues. 

5.6.4 Focusing on the Company’s Core Business 

As aforementioned, software is becoming increasingly commoditized. Our findings suggest 
that one effect of this commoditization is that customers are to some extent beginning to 
move away from buying packaged solutions consisting of various components [I13][I6]. 
Instead, customers are inclined to select specific functionalities from a range of companies, 
which requires that any component or specific solution is compatible both with the 
customer’s existing software as well as other software being acquired. 

“During a negotiation last year, we noticed that the customer thought that our overall-
solution was the answer to their problems or demand, but of different reasons they wanted us 
to change our software suppliers connected to the product to be able to accept our product 
offering. After a while, we realized that their preferred software supplier had also developed 
an overall solution, but it got rejected. What I am trying to explain is that our potential 
customers wanted to combine different parts of our solutions to fulfill a deeper purpose in 
their future business strategy.” [I13] 

“To combine our solution with another software supplier’s solution meant that we had to 
make their solution (that was a commercial solution built upon open source code) compatible 
with ours. This resulted in us having to point out at least 25 bugs in their software [...] In the 
end, this means that we are helping a competitor to certify the quality of their product.” [I13] 

With increased OSS adoption it thus becomes increasingly important for large IT companies 
to focus on their unique selling points, and their value-creating core business [I13][I]. For 
example, a company specialized in CRM-systems, should not bother having their own server 
solution. Consequently, this creates increased pressure to ensure a high degree of 
compatibility with its surrounding software environment (elaborated upon in stage five, 
Reuse and Commoditization). 
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6 Discussion  

The following chapter will discuss the findings and insights generated through our research 
to provide a basis for answering the main research question and connect back to the purpose 
of the study. Thus, key patterns will be discussed for how development and increased use of 
open source software can affect companies, especially software vendors. Aiming to provide a 
basis for understanding the transition from closed to open innovation for software by 
comparing our findings with related research. 

MRQ: How could the development and increasing use of open innovation for software 
affect a company? 

 

The main research question, as presented above, is tightly connected to the purpose of the 
study and involves various perspectives to take in consideration. For instance, the OSS 
Adoption Stages, as presented in Figure 10, have contributed to the formation of the current 
OSS adoption dynamics of incumbent companies. Many of our identified issues, actions, and 
reactions of companies’ OSS adoption could be strengthened by previous research by Mols et 
al. (2018) as well as Yamakami, (2010).  

The identified OSS adoption stages in our study as well as by previous research will be 
further elaborated upon in Section 5.1 below. However, our findings suggest that these 
transitional patterns are still affecting Company A and other companies who have not yet 
fully transitioned to the open innovation paradigm (Chesbrough, 2003).  

Findings and insights gained through our study are supported by a wide range of researchers 
looking into software vendors’ challenges and risks from an operational as well as a strategic 
point of view (Larsen et al. 2004; Holck et al. 2005; Stol & Babar, 2010; Hauge et al. 2010; 
Fendt et al. 2016; Yang; 2016; Mols et al. 2018). This is discussed further during section 5.2-
5.3. 
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6.1 Key Patterns in the Adoption Process of Open Innovation for Software  

Open source software has brought vast changes to the software industry and OSS adoption is 
continuously increasing. The quality, flexibility, and availability of OSS has made great 
improvements and has thus gained the trust of commercial companies as well as the trust of 
the academic world and private developers. Our findings and insights from studying OSS in 
the context of a large Swedish IT company and its surrounding ecosystem, has resulted in a 
six-stage model. The model could be compared to the findings of Mols et al., (2018) where 
they described five stages of OSS adoption.  The first three stages were suggested to be 
Engineer Driven, followed by two more Business Driven stages. Figure 10 describes the 
identified key phases for the OSS adoption process of Company A in a similar way. 

 

 
Figure 10 Key Phases for the OSS Adoption Process of Company A 

As visually demonstrated in Figure 9, in line with the findings of Mols et al. (2018), the six 
identified developmental stages emerge at different points in time, however, they co-exist and 
enable the following stages rather than replace each other. Our empirical findings suggest that 
the Awareness and Attitude Transition phase constitutes the fundamental requirements for 
enabling any kind of OSS adoption. The model developed by Mols et al. (2018) describing 
the adoption process, the first step is the Accidental Use and included in this phase is, what 
they call “Discovery and Awareness”. However, our findings pointed towards the Attitude 
Transition being an important factor in the adoption process.  It is not until the attitude 
towards OSS had improved that the company would consider integrating it into products.  

Another interesting finding connected to this development can be seen right after the attitude 
towards OSS had become more positive. Our findings suggest that, for some time, even when 
the potential benefits of OSS were clear, these benefits could not outweigh the risk. This 
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aligns well with research conducted by Holck et al. 2005, suggesting that the lack of 
traditional vendor-customer relationships was inhibiting OSS adoption. However, in the case 
of Company A, it is yet to be determined whether OSS had already been integrated into 
products under the radar at this point or perhaps even before.  

Nevertheless, as commercial licenses for OSS were introduced, the excessive risk could be 
mitigated and thus the next phase, Isolated Use, could be entered. This stage is not 
highlighted in the adoption process found by Mols et al. (2018) but constitutes the first stage 
in the adoption process identified by Yamakami, 2010. Our findings suggest that Isolated Use 
of OSS through commercial licenses provided the natural first elaborate towards adoption of 
de-facto OSS within Company A. Commercially supported OSS components could be 
acquired through the same processes as third-party components that were already used in 
existing products. One could argue that this stage does not require the adoption of de-facto 
OSS and it did perhaps not require major changes or tough decisions on the behalf of the 
company. However, it could still be an important stage in the adoption process as OSS 
thereby became indirectly introduced in product development.  

Our findings suggest that this ‘isolated’ or ‘indirect’ use of OSS probably served to lower the 
threshold for the next phase that we have named Accidental Use. In addition, that threshold 
became lowered by the general technological maturity of OSS towards increased maturity of 
OSS in terms of quality and availability. The Accidental Use phase is signified by OSS being 
sourced directly from the communities through informal and non-structured processes and 
subsequently being integrated internally or into the company’s products. This stage is 
included in the first adoption stage in the adoption process suggested by Mols et al. (2018) 
and is not included in research by Yamakami (2010). In contrast, our findings suggest that the 
Accidental Use of OSS emerged after Company A began using OSS protected by commercial 
contracts, but empirical data concerning the exact chain of events has been hard to obtain. 
Some degree of Accidental OSS use could have preceded the Isolated Use of OSS or perhaps 
been occurring simultaneously. It could be a question of the interviewees’ subjective 
interpretations of what they consider counts as OSS integration.  

Increased pressure regarding time-to-market and cost reductions provided incentives for 
developers to turn to non-formal integration of OSS. As it was done ‘under the radar’, it 
exposed the company to great risk in terms of unforeseen issues and costs generated by this 
Accidental Use of OSS. As the extent of, and negative effects of, accidental OSS integration 
became clear Company A entered the Operational Transition phase. The company began 
introducing various regulations for OSS use in terms of processes, policies, and guidelines. 
This stage is similar to the second, ‘Repetitive’ stage, described in the model by Mols et al. 
(2018) and the third stage called ‘Partial Adoption’ in the adoption process suggested by 
Yamakami, (2010). While Mols et al. (2018) emphasizes the introduction of policies and 
formal processes, Yamakami describes this stage as enabling the use of OSS as a building 
block. The building block view has also been identified in our findings connected to the 
Operational Transition phase (see section 4.5.4 Reuse and Commoditization).  

Thus, the introduction of these new regulations and policies, in combination with improved 
OSS quality and availability, was enabling companies to use OSS on a larger scale. With 
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increased OSS use, it became a strategically important area for Company A to consider, 
leading the company towards a Strategic Transition. This stage could be compared to the 
‘Strategic Adoption’ and ‘Consortium-based Adoption’ phase presented by Yamakami where 
he describes the phase as signified by adaptation of OSS business models and collaborative 
efforts. Moreover, this stage could be identified in the three final stages of the model by Mols 
et al. (2018). These are named the ‘Directed’ stage (Active and contributing), the 
‘Collaborate’ stage (co-creating business value) and the ‘prevail stage’ (leadership through 
new initiatives)  

Our findings suggest that the Strategic Transition phase of Company A was an initiative that 
has been driven bottom-up rather than top-down. For instance, Company A developers were 
the ones who were unable to properly engage with OSS communities due to restrictive OSS 
licensing. Multiple interviewees testified that the quest of convincing management and the 
board of directors to solve this problem had been a struggle. Today, Company A is tackling 
this issue by creating a spinout company, from which contributions can be made safely. This 
finding is aligned with the framework by Mols et al. (2018) where the third stage (directed - 
active and contributing) is described as engineer driven, rather than business driven. 
Moreover, the spinout organization to contribute with proprietary assets is discussed by 
Yamakami connected to the ‘Strategic Adoption’ phase.  

6.2 Open Innovation for Software in a Large IT Company Context 

There are many ways in which our empirical findings testify that incumbents are affected by 
OSS. These effects include issues concerning TCO, legal and licensing aspects, support, 
component registration, backward compatibility, integration, organizational culture, change 
resistance, lack of skills and product selection. Looking at previous research, these effects 
seem to be well-known in the stream of research connected to OSS adoption (Larsen et al. 
2004; Holck et al. 2005; Stol & Babar, 2010; Hauge et al. 2010; Fendt et al. 2016; Yang; 
2016; Mols et al. 2018). Identification of these issues was not unexpected considering that 
our framework for the selection of interviewees was based on challenges identified in 
previous research. However, there were also some new issues identified. 
 
6.2.1 Operational Impact 
The identified operational considerations for Company A that are identified in our empirical 
data have some similarities with research by Fendt et al. (2016) where five main goals for 
adoption of OSS in a commercial context are described. Considerations that can be 
formulated as operational goals are Component assessment, Reuse and commoditization and 
IPR protection as demonstrated in Table 12. Hence, our findings support and could be further 
developed based on the operational goals for OSS adoption suggested by Fendt et al. (2016). 
Thus, the purpose of properly managing component assessment is to ensure to only have OSS 
components that are suitable and thus approved for integration. The purpose of managing 
reuse and commoditization is the improve usability and increase transparency. Lastly, the 
purpose of IPR protection is to avoid a negative impact on intellectual property rights and to 
make sure that license requirements are fulfilled. Additional research supporting our 
empirical findings is presented in Table 13. 
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Table 12 Empirical Findings (Operational) and Corresponding Goals 

Operational Considerations  
derived from our case study 

Corresponding Operational Goals  
identified by Fendt et al. 2016 

Implementation of Processes - 

Component Assessment ● To only have OSS components that are suitable and 
thus approved for integration. 

Developers’ creativity - 

Reuse and commoditization ● Improved usability and increased transparency.  
● Storage and tracking of OSS components. 

IPR Protection ● Avoid a negative impact on intellectual property 
rights.  

● Making sure that license requirements are fulfilled.  

 
The remaining two considerations that are not comparable to the goals identified by Fendt et 
al. (2016) which are Implementation of processes and Developers’ creativity. These 
considerations could rather represent negative consequences of insufficient operational 
efforts to reach the operational goals. These aspects would need consideration if the adoption 
of OSS was frictionless. In other words, if optimal OSS operations were already fully 
established.  
 
There are various researchers who have identified Implementation of Processes as a main 
challenge in OSS adoption (Mols et al. 2018; Yang, 2016; Fendt et al. 2016; Stol et al. 2011; 
Hauge et al. 2010). Mols et al. 2018 and Yang, 2016 have identified accidental use (i.e. 
unstructured integration of OSS components) to be a stage in the adoption process of OSS. 
Moreover, Fendt et al. (2016) stresses the importance of registering any use of OSS in 
products. Research conducted by Hauge et al. (2010) and Stol et al 2011 further highlight the 
issue of ensuring customer support when OSS registration and selection processes are not 
implemented and properly carried out by developers (Accidental Use). Furthermore, Hauge et 
al. (2010) suggests that management should provide developers with a business perspective 
to support business-driven processes in OSS adoption. However, our findings suggest that 
automation could be a better alternative for supporting registration and component selection. 
Interviewees were arguing that developers should be able to focus on developing the best 
possible software solution, rather than learning to take business decisions. Therefore, 
automation was a more suitable way of ensuring implementation of processes.  
 
The above reasoning further supports the consideration on Developers’ Creativity. Forcing 
developers to go through lengthy processes was an issue experienced first-hand by a former 
developer at Company A. This developer claimed that lengthy processes were slowing down 
and inhibiting optimal development of new software to the point that developers felt their 
creativity was suffering. About fifteen years ago, Larsen et al. (2004) and Holk et al. (2005) 
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presented findings related to this issue. Larsen et al. (2004) suggested that complex IT-
policies and organizational architectures were damaging companies and Holk et al. (2005) 
found that a lack of traditional vendor-customer relationships could lead to OSS not being 
fully supported by management and could thus inhibit the adoption process. Also, in more 
recent research conducted by Fendt et al. (2016), they stress the importance of simplicity and 
easy use when it comes to processes to ensure that the benefits of OSS outweigh the overhead 
costs of integration.  

 
Table 13 Empirical Findings (Operational) and Related Research 

Considerations  
derived from our case study 

Previous research related 
to our findings 

Implementation of Processes Mols et al. 2018; Fendt et al. 2016; Stol et al. 2011; 
Hauge et al. 2010 

Component Assessment Mols et al. 2018; Fendt et al. 2016; Stol et al. 2011; 
Hauge et al. 2010; Yang 2016;  

Developers’ creativity Holck et al. 2005; Larsen et al. 2004; Fendt et al. 
2016 

Reuse and commoditization Ågerfalk 2015; 

IPR Protection Larsen et al. 2004; Stol et al. 2011; Hauge et al. 
2010; Yang 2016; Mols et al. 2018; 

 
 
6.2.2 Strategic Impact 
The strategic considerations for Company A that have been derived from our empirical data 
is further supported by a wide range of previous studies. These identified previous studies are 
presented in Table 14 below. Moreover, some strategies are probably not entirely 
incompatible with the current strategic roadmaps of many large IT companies, however, 
others provide a much larger challenge for incumbents. Focusing on the company’s core 
business could, for instance, of course be challenging, however it does not have to be as 
disruptive to existing structures as Embracing an open innovation mindset could be. 

Various researchers point out the difficulties in embracing the openness required by open 
innovation for software (Henkel 2006; van der Linden et al. 2009; Jansen et al. 2012; Munir, 
2017). This is further supported by the findings of our case study. The openness seems to be 
in direct contrast to the legacy of Company A in many aspects and is tightly connected to 
many of the difficulties experienced in their OSS adoption process. Lazarenko (2019) 
underlines the importance of fostering a corporate culture of open innovation with 
appropriate organizational structures and incentive systems to motivate employees. It is not 
surprising that Company A is found to be struggling with this transition given the size, 
complexity and closed legacy embedded in the company context. However, it is identified as 
a highly important consideration for the strategic roadmap of the company. An open 
innovation mindset is thus highly important for successful adoption of OSS.  
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Moreover, in line with previous research, our findings suggest that companies must shift the 
strategic focus from supplier-vendor relationships towards establishing Complex Strategic 
Partnerships in a highly complex ecosystem context. Various researchers have elaborated 
upon this topic and stress the importance of developing capabilities for: establishing long-
term relationships with external partners, extracting market information to understand 
customers and identifying potential partners or competitors to collaborate with (Hecker, 
1999; West and Wood, 2008; Lichtenthaler, 2010; Coras & Tantau, 2014; Ulrich & Vladova, 
2016; Lazarenko 2019) 

Furthermore, our findings suggest that strategic influence in Open Source Software 
Communities is another important strategic aspect that is key for navigating in complex open 
ecosystems. In various research the importance of communicating and contributing to OSS 
communities is stressed (Henkel 2006; van der Linden et al. 2009; Jansen et al. 2012; Munir, 
2017). Given that OSS is created through a distributed, self-regulatory and autonomous 
development process, one must interact with the community to be able to ensure future 
survival and impact its development. With products being dependent on dynamic OSS-
components that change over time, it is of high strategic importance to monitor and impact 
that continuous development. According to Yang (2016) and Munir (2017), backward-
compatibility of components are commonly taken for granted by those unfamiliar with OSS, 
however this is not the case. Software that worked in your product a week ago, might not 
work today since modifications that potentially affect compatibility could be carried out on a 
regular basis (Yang, 2016; Munir, 2017).  

Moreover, our findings and the thoughts of Ågerfalk et al. (2015) also shows that developing 
capabilities and strategies for effectively managing contribution and communication with 
OSS communities are of high importance. The ‘not invented here’-argument has been 
questioned by both the academics as well as the business driven people today, and there is a 
strong incentive for companies to engage in open source projects [W1][W2][I4][I7][I8][I9]. 
This is mainly because it allows companies to leverage upon the global software community 
with competencies that the company may not have inhouse. Over the past decades, it has 
become clear that software companies cannot meet all customers’ demands through 
developing the entire software themselves. Therefore, software products are shifting from 
being developed in-house towards being collaboratively developed by distributed 
collaborators beyond the firm boundary (Jansen & Luinenburg, 2010; Ågerfalk et al., 2015; 
Nguyen et al., 2017). In addition, this could also be a way of tapping in to new markets 
(Ågerfalk et al., 2015). However, as [I7] argue, it should not be done by “[..]throwing some 
patches over the wall”, this would require a higher and strategic level of OSS community 
involvement than what is done today. 

Our findings suggest that a potential reason to why there could be various misunderstandings 
regarding OSS is because they could mistakenly be assumed to work in the same way as in-
house developed or proprietary code. This is further supported by previous research. 
Historically, when being used to integrate proprietary code into products, the company could 
have full control over the development of that code (Yang, 2016, Munir 2017). If changes 
were made, they were made with the best interest of the company in mind and could be fully 
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controlled by the company owning developing the product. OSS components are very 
different since the software is developed to fit the needs of a wide range of users, and thus 
components are becoming increasingly commodified and accessible. With software becoming 
more and more of a commodity, companies are exposed to cut margins and must focus even 
more on their value creation for maintaining their competitive advantage and profitability. 
What created value yesterday might not create value tomorrow. 

Table 14 Empirical Findings (Strategic) and Related Research 

Strategic considerations  
derived from our case study 

Previous research  
connected to our findings 

Strategic Influence in Open Source 
Software Communities 

West and Wood, 2008; Lichtenthaler, 2010; Andersen-Gott et al. 
2011; Wnuk et al. 2012; Coras & Tantau, 2014; Ulrich & Vladova, 
2016; Linåker et al. 2016; Lundell et al. 2017; Lazarenko 2019  
 
 

Embracing an Open Innovation 
Mindset 

Lichtenthaler, 2010; Daniel et al. 2011; Coras & Tantau, 2014; 
Ulrich & Vladova, 2016; Lundell et al. 2017; Lazarenko 2019  

Complex Strategic Partnerships Hecker, 1999; West and Wood, 2008; Lichtenthaler, 2010; Coras & 
Tantau, 2014; Ulrich & Vladova, 2016; Lazarenko 2019 

Focusing on the Company’s Core 
Business 

Henkel 2006; van der Linden et al. 2009; Lichtenthaler, 2010; 
Jansen et al. 2012; Coras & Tantau, 2014; Ulrich & Vladova, 2016; 
Munir, 2017; Lazarenko 2019 

 

6.3 Engineer-Driven Versus Business-Driven Adoption 

Our findings suggest that different actors in the ecosystem of Company A have somewhat 
different perspectives. Two different patterns were identified when comparing the views of 
professors as well as Company A employees with first-hand experience from OSS 
involvement with Company A employees in the sourcing department. This aligns with the 
extensive research conducted by Mols et al. (2018) where they identified what they call 
‘Engineer-Driven Adoption’ and ‘Business-Driven Adoption’ of OSS. 
 
Professors within open source software technology as well as Company A employees who 
themselves had first-hand experience from OSS development, were holding a somewhat more 
holistic view regarding OSS’ effect on companies. Their view aligned well with the 
Engineer-Driven dynamics suggested by Mols et al. (2018). They provided multi-perspective 
insights and shared views aligned with recent research on strategic OSS management from 
for example Mols et al. (2018) and Fendt et al. (2016). Moreover, they were, in general, more 
optimistic regarding the future of the OSS-movement and stressed the importance of 
company involvement. Both from the companies’ perspective as well as from the 
communities. This involvement requires both parties to adapt to bridge the market-readiness 
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gap as described by [I11]. This gap between OSS and product-ready software components is 
referred to by [I11] as a component’s ‘market-readiness level’. Before an OSS component 
could be used in a product setting and create revenue, there is a gap that needs to be filled. 
This gap is created by the fact that developers of OSS don’t necessarily share the business 
interests of software companies. Our findings, together with previous research by Ågerfalk et 
al. (2015), suggest that the market-readiness level of components is still today creating issues 
for companies, both in terms of understanding the component as well as the implementation 
process. Being able to reap the benefits of OSS could provide companies with a great 
competitive advantage but requires them to adapt their strategies as well as operations [I11]. 
In this pursuit, dynamic capabilities are essential for managing current offerings and at the 
same time being able to develop sustainable future offerings based on OSS.  
 
Interviewees who held a slightly different perspective were employees and management in 
the sourcing department of Company A. Their perspective was partially aligned with the 
‘Business-Driven’ adoption stages suggested by Mols et al. (2018). It became clear that these 
interviewees were some of the ones having to solve many of the business challenges and 
indirect costs generated by OSS use. Interestingly, it seemed as if these interviewees had less 
of an ecosystem perspective on OSS. This could suggest that the business-driven adoption 
processes risk holding back some engineer-driven initiatives. Nevertheless, both perspectives 
are needed in the transition, why bridging this gap could be highly a highly important 
strategic and operational challenge for many software-intensive companies. 
 
6.4 Revisiting the Research Process 

One important challenge during this thesis has been to conduct a single case study and 
simultaneously provide a holistic analysis (Runeson, 2008; Hallin & Blomkvist, 2015). Hallin 
& Blomkvist (2015, p. 66) address this dilemma, “How can empirical material from an 
individual case (explanans) be used to say something about the phenomenon (explanandum), 
which can look different from case to case”. One solution could be to investigate the 
transition of open source software solutions within the organizational context over a longer 
period of time, where one could expand the enlightenment from a snapshot in time to general 
considerations. Longitudinal case studies are one example of such historical studies that 
could have been applied (Hallin & Blomkvist, 2015). However, during this thesis, it was not 
enough time nor resources to conduct this type of investigation. Instead, as presented in 
section 4.1-4.1, some empirics were scrutinized through a narrative analysis and later 
presented as a chronological story. Therefore, it has been important to support the presented 
empirics with contemporary research of the specific time period. It was also important to 
orchestrate the empirics around contemporary models to understand how the findings from 
this study differ from others more generalizable situations.     
 
In addition, the characteristic and dynamic of the investigated area is highly complex; 
embracing software innovations into a somewhat closed organizational context and 
elaborating upon social, economic and strategic considerations. Hence, the scope of this 
thesis could be studied through a multiple case study to gain a deeper and more universal 
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understanding of the process of OSS adoption by large IT companies (Runeson, 2008). This 
could provide a broader fundament for cross-functional analysis of the deducted findings and 
more generalizable conclusions.   
 
6.5 Sustainability Implications 

The aim of this investigation is to highlight key patterns of how development and increased 
use of open source software could affect large IT companies. Hence, the sustainability focus 
will address economic and social aspects where empirics and research have shown that these 
aspects in relation to open source software (OSS) are highly relevant for future success. In 
order to leverage business opportunities, there should be a sustainable mindset when driving 
development forward.   

The economic aspect is addressing to what extent a large IT company is utilizing its resources 
and how their strategic choices are affecting future business (Ottoson & Parment 2015). As 
discussed during section 4.6.1, one big mistake that many companies do is to take OSS 
components but never give anything back to the community. Empirics and research showed 
that if they want to reap the benefits of certain software to create value on a sustainable way, 
they should primary contribute back, or in some cases, strategically communicate how the 
software is used. [I13] is addressing the challenge to create roadmaps for future business 
development and collaborative work with communities when using open source components. 
However, to communicate and drive communities in a favorable direction is two ways of 
addressing this issue. In some cases, as discussed in section 5.6.3, it could even be favorable 
to initiate partnerships together with other actors to reach new future goals; [I4] is advocating 
the way of utilizing combinatorial innovation (explained in section 5.6.3) as one example. 
This is strategies to avoid being excluded from communities and to instead work ahead of the 
adoption curve and create new business opportunities.  

Furthermore, the social aspect is more related to how human resources are utilized during 
development processes in large IT companies. As discussed in section 4.5, empirics has 
shown that it is important to attract and keep talent within the company. According to [I2], 
one of the goals with the initiative of OSS automation processes was to provide programmers 
with what they refer to as “OSS at your fingertips”. He explained that younger programmers 
were used to a way of programming supported by various OSS components: “They are used 
to being able to find and use whatever software functionality they find appropriate online”. 

[I9], [I1] and [I8] are also addressing the same topic, arguing that talented programmers will 
sidestep unnecessary limitations whenever possible in order to utilize their creativity and 
build products that are as good as possible. If these processes are becoming too regulated, 
young talent could potentially choose to engage in other projects in their free time, which 
could be seen as lost intellectual property for the company. Even worse, some talents could 
choose to quit and work for more reasonable or agile companies.    

Environmental aspects have not been approached during this thesis and will therefore be 
excluded from this section.  
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7 Conclusion 

The purpose of this thesis was to identify key patterns in how development and increased use 
of open source software could affect large IT companies in order to provide a basis for 
understanding the transition from closed to open innovation for software.  

 
Through a single case study based on a total of 22 interviews with stakeholders within the 
ecosystem of Company A, as well as with employees, the following six adoption stages have 
been identified. 
 

● Awareness 
● Attitude Transition 
● Isolated Use 
● Accidental Use 
● Operational Transition 
● Strategic Transition 

 
The identification of the above stages contributed to the creation of a narrative understanding 
and a chain of events to help discerning the potential effects of OSS on large IT companies. 
Moreover, they contributed to a deeper understanding of the operational and strategic 
considerations that large IT companies could be facing in their OSS adoption journey. These 
considerations provided the basis for a discussion. The discussion served to further analyze 
our empirical findings to generate relevant insights with the purpose of answering the main 
research question. 
 
Large IT companies who are moving towards efficient OSS adoption should not 
underestimate the challenges that are brought forth by this shift. Our findings suggest that 
Company A and other companies show tendencies of trying to use old ‘closed’ processes for 
managing the highly ‘open’ concept of OSS and that this is creating many of the issues that 
are experienced. Instead of holding on too much to their legacy, large IT companies should 
focus on developing their dynamic capabilities and move towards power structures that are 
both bottom-up and top-down.  
 
Moreover, our findings suggest that the strategic direction of large IT companies needs to 
adapt according to the rules of the ‘open paradigm’. In the OSS dominated software 
landscape it is of high strategic importance for large IT companies to enable interaction with 
open source communities to be able to benefit from the ecosystem structure of open source 
software networks. It is also important to find strategies to manage the increased 
modularization and commoditization of software. 
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7.1 Operational Effects of Open Innovation for Software 

Throughout the adoption process of Company A, three transitional phases have been 
identified (i.e. Attitude transition, Operational Transition and Strategic Transition). These 
phases are necessary for the company to be able to successfully move from the prior ‘closed 
innovation paradigm’ into an ‘open innovation paradigm’. Moreover, as the concept of a 
transition describes movement from one state to another, the existence of a state prior to the 
shift, as well as after the shift, is implied. Hence, new entrants in the software industry have 
the advantage of entering directly into the open paradigm. Software startups do not come 
with the legacy and set of implicit assumptions of incumbents. They are not held back by the 
same amount of closed processes and structures and thus, they could cut corners that 
established companies cannot. In other words, new entrants don’t have to manage moving 
away from the closed paradigm and instead they could focus their efforts elsewhere. 

It is important to remember that OSS is fundamentally different from proprietary software in 
many ways. For instance, OSS is created through a network structure of autonomous 
distributed developers and thus changes and evolves over time. New releases are therefore 
not necessarily backward-compatible as one could assume that proprietary code would be. 
Moreover, OSS is built upon a give-and-take mentality and requires an ecosystem approach 
with relationships that are symbiotic rather than parasitic and is therefore not compatible with 
the traditional top-down approach. 

Our findings indicate that Company A and other companies’ transition towards OSS, 
especially the aftermath of many interventions, have been systematically underestimated. 
Many times, the adoption of OSS and shift towards open innovation has been managed with 
organizational processes of closed innovation. However, open development practices must be 
adopted to a greater extent to bridge the gap between OSS communities and software 
companies. By using ‘closed’ approaches to solve ‘open’ issues, many types of complications 
have arisen.  

As demonstrated, strategic and sustainable adoption of OSS requires great effort. In addition, 
it requires a lot more effort for large established IT companies like Company A, than for 
smaller companies or new entrants. This, in combination with the fact that the amount of 
software, as well as number of competitors, is rapidly increasing is important for large IT 
companies to consider suggests that development of processes to support this transition 
should not be underestimated. 
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7.2 Strategic Effects of Open Innovation for Software 

The dynamic nature of OSS has a great impact on the strategic direction large IT companies. 
One strategic challenge that large IT companies are facing requires a certain amount of multi-
tasking. They need to both manage to plan for and facilitate the ongoing transition towards 
efficient future OSS adoption, but also simultaneously manage existing products and current 
issues. This requires conscious strategic development of their dynamic capabilities. 

Another strategic challenge is to accept to give up total control over their products and the 
development process. OSS comes with distributed decision-making processes and that are not 
based on consensus. In addition, most OSS projects are driven by, and subject to the 
influence of a vast number of stakeholders. These aspects are forcing software vendors who 
are adopting OSS components, to give up, or at least accept to shared control over the 
components integrated in their products. Incumbents need to shift their adoption-strategy for 
software to fit a more dynamic environment. It needs to include both top-down and bottom-
up approaches and adapt to power structures similar to those of ecosystems. 

In addition, companies in pursuit of becoming efficient OSS adopters need not only to get rid 
of old structures, but also need to acquire new structures and mind-sets to replace the old 
ones. To be able to move along with, and adjust to, the development of OSS communities, 
companies need strategies supporting involvement in them. Active contribution, 
communication and feedback should be provided to the OSS communities for them to evolve 
in a direction that is strategically favorable to the company using the software. 

Moreover, our findings suggest that interacting with the OSS communities is of high strategic 
importance. The amount of available OSS is continuing to increase by the minute, and, in 
turn, those software solutions are continuing to evolve and are becoming increasingly 
complex. Incumbents will thus find themselves navigating in an increasingly complex, 
competitive and saturated market. As an effect of increasing market saturation, software is 
becoming subject to increasing commoditization that is cutting product margins. This forces 
software vendors to reflect upon where the actual value creation is taking place. Furthermore, 
this development could point towards the fact that the software industry is moving towards 
providing increasingly specialized offerings. In turn, this specialization would require 
increased levels of interoperability and modularity of these software offerings. This would 
require even higher levels of OSS community involvement than today. Therefore, developing 
capabilities and strategies for effectively managing contribution, communication and 
feedback provided to OSS communities could be considered a highly important for future 
survival in the OSS landscape. 
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7.3 Future Research 

Throughout the process of this thesis, various areas where future research could be conducted 
have emerged. As mentioned in section 5.2, the scope of this thesis could be studied through 
a multiple case study to gain a deeper and more universal understanding of the process of 
OSS adoption of large IT companies. There are probably many areas that are not covered in 
this thesis given the limited timeframe and the scope. Another area that could be further 
looked into, is how companies, as well as OSS communities, can improve communication 
and collaboration efforts to promote a balanced and symbiotic relationship. Today, there is a 
barrier between the corporate point of view and the OSS-community view that both parties 
would benefit from eliminating. Moreover, further research is needed to understand the 
complexities involved in transitioning from closed to open innovation for software in a wider 
context.  
 
● What impact does the ability to handle this complexity have on large companies?  
● What are the best practices for successfully transitioning towards OSS?  
● What is the impact of change resistance on a company’s OSS-adoption?  

 
In general, there seems to be a great need for understanding this paradigm shift and for 
companies to find their role in the Open Source Software ecosystem. In addition, the aim of 
this thesis was to provide more insights and highlight areas of importance were knowledge 
and deeper understanding is needed regarding OSS adoption. Hence, it would have been of 
value to conduct deeper investigations on future solutions to the strategic and operational 
issues presented. Best practice models for how product development units (and sometimes 
sourcing departments) could gain more control over the implementation process as well as 
the internal control process after software has been adopted. As an example, this could be 
done from a more technical and individual reference point by scrutinizing the reuse and 
commoditization process. Also, on the individual level, there is a need for more research 
regarding the dynamic of incumbent companies closed innovation models, and software 
developers limited space for creative excursions.
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Appendix 1 

 
Workshop Procedure (PROJEKT-MANAGEMENT.COM, 2017):  

● Identify the purpose. Begin by presenting the problematization and findings of your 
investigation you wish to focus on during the workshop. Write it as topic for the entire 
session. 

1. Present the topic and define the problem clearly 
2. Give the team index cards or sticky-notes 
3. Ask them to write an idea or issue per card 
4. Call out the ideas or issues and hang them on the wall 

 
● Determine groupings and categorize. Determine contributing factors and develop lists 

of ideas and issues generated by the discussions. Organize and create categories 
where each factor or idea are attached. Try combining duplicate some issues and 
throw others away to simplify. 

1. Lead the team to silently sort the ideas or issues into categories 
2. Lead them labeling each group of cards 
3. Eliminate duplicate ideas 
4. Add arrows between items and groups to show significant relationships 

 
● Analyze. 


