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Abstract 
Societies today have increasing economic, social, and environmental needs for their 
built environments. The performance of the built environment depends largely on 
urban development, with the role of digital technologies therein being a long-standing 
research topic. The extant literature, however, has focused less on the organizational 
capabilities, such as absorptive capacity, that are needed for new technology adoption 
and organizational change. The capabilities of real estate owners, who are key 
decision makers throughout the built environment life cycle, have also, surprisingly, 
been neglected.  

The purpose of this thesis is to increase the understanding of digitalization and 
sustainability in the built environment. To this end, this thesis presents the results of 
an empirical study of the capabilities of real estate owners, technology suppliers and 
industry associations in the context of a business ecosystem within the Swedish real 
estate sector. The findings show that real estate actors have developed new 
organizational capabilities related to digitalization and within collaborations inside 
the business ecosystem overall. For example, real estate owners have invested in 
R&D labs and business development functions that are atypical within the sector. 
These new capabilities may contribute to digitalization and sustainability within the 
built-environment sector more broadly. Nevertheless, many structural issues 
characteristic of a fragmented sector remain. 

Additionally, this thesis contributes to ecosystem theory and its methodology and to 
the built environment research methodology. The literature on the use of social 
network analysis methods in ecosystem and built environment research is reviewed, 
with the conclusion that social network analysis methods have great research 
potential despite being rarely used. Furthermore, formal concept analysis of 
ecosystem concepts is conducted, and a methodological framework for understanding 
ecosystems as multilevel structures that consist of flows between ecosystem actors 
and emergent system-level properties is presented. The introduction of new theories 
and methods in the built environment literature is important, as digitalization and 
sustainability transcend traditional organizational and technological boundaries. 

Keywords: absorptive capacity, built environment, business development, business ecosystem, 
dynamic capabilities, digitalization, entrepreneurial ecosystem, facility management, Formal 
Concept Analysis, innovation ecosystem, literature review, methodology, platform ecosystem, 
property technology, real estate, research methods, Social Network Analysis, sustainability 
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Sammanfattning 
Samhällen har idag ökande ekonomiska, sociala och miljömässiga behov av sina 
byggda miljöer. Den byggda miljöns prestanda beror till stor del på stadsutveckling, 
där den digitala teknikens roll är ett mångårigt forskningsämne. Den befintliga 
litteraturen har dock fokuserat mindre på de organisatoriska förmågor, såsom 
absorptiv kapacitet, som behövs för att ta i bruk ny teknik och organisatorisk 
förändring. Förmågan hos fastighetsägare, som är viktiga beslutsfattare under hela 
den bebyggda miljöns livscykel, har också, överraskande nog, försummats.  

Syftet med denna doktorsavhandling är att öka förståelsen för digitalisering och 
hållbarhet i den byggda miljön. För detta ändamål presenterar denna avhandling 
resultaten av en empirisk studie av fastighetsägares, teknikleverantörers och 
branschorganisationers förmåga i ett affärsekosystem inom den svenska 
fastighetssektorn. Resultaten visar att fastighetsaktörer har utvecklat nya 
organisatoriska förmågor relaterade till digitalisering och inom samarbeten inom 
affärsekosystemet överlag. Till exempel har fastighetsägare investerat i forskning och 
utveckling -labb och affärsutvecklingsfunktioner som är atypiska inom sektorn. 
Dessa nya förmågor kan bidra till digitalisering och hållbarhet inom den byggda 
miljösektorn bredare. Ändå kvarstår många strukturella frågor som är karakteristiska 
för en fragmenterad sektor.  

Dessutom bidrar denna doktorsavhandling till ekosystemteorin och dess metodik och 
till forskningsmetodik för byggd miljö. Litteraturen om användningen av sociala 
nätverksanalysmetoder inom ekosystem- och byggmiljöforskning granskas, med 
slutsatsen att sociala nätverksanalysmetoder har stor forskningspotential trots att de 
sällan används. Vidare genomförs formell begreppsanalys av ekosystemkoncept, och 
ett metodiskt ramverk för att förstå ekosystem som flernivåstrukturer som består av 
flöden mellan ekosystemaktörer och emergenta systemnivåegenskaper presenteras. 
Införandet av nya teorier och metoder i den byggda miljölitteraturen är viktigt, 
eftersom digitalisering och hållbarhet överskrider traditionella organisatoriska och 
tekniska gränser. 

Nyckelord: absorptiv kapacitet, affärsekosystem, affärsutveckling, byggd miljö, digitalisering, 
dynamiska förmågor, entreprenöriellt ekosystem, fastighet, fastighetsförvaltning, fastighetsteknik, 
formell konceptanalys, forskningsmetoder, hållbarhet, innovation ekosystem, litteraturstudie, 
metodik, plattform ekosystem, social nätverksanalys 
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1: Introduction 

Societies today have increasing economic, social, and environmental needs for their built 

environments, which as a concept broadly refers to the “space in which people live, work, and 

recreate on a day-to-day basis” (Roof and Oleru, 2008). The performance of the built 

environment depends on how well it satisfies the needs of its users (Vischer, 2008) and the 

needs of society at large. Therefore, the purpose of urban development is to design, build, 

manage, use, redevelop and demolish the built environment to meet changing needs. 

 

In recent years, a wide range of new digital technologies and property technology (PropTech) 

startup firms have entered the built environment sector. Novel digital technologies promise 

improvements across all phases of the built environment life cycle. Examples include artificial 

intelligence-based advice for real estate investment decisions, collaboration platforms for 

property developers and construction companies, modern construction project management 

software, automated property asset portfolio management, platforms for shopping mall 

management, artificial intelligence-based automated systems for managing energy 

consumption in buildings, predictive maintenance, tenant communication platforms, low power 

wide area networks, and sensor technologies, among many others. Common to many of these 

technologies is that they did not exist five or ten years ago and that they promise radical 

improvements, for example, in economic and environmental performance. Due to their novelty, 

the implications of these technologies for the built environment sector are still largely undefined. 

Examples of recent developments in the PropTech startup sector include the dozens of newly 
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founded PropTech associations and similar communities, the hundreds of seminars, and 

conferences on PropTech, and the thousands of PropTech startup firms across the globe. 

 

Therefore, in light of these new digital technologies and PropTech firms, there is great potential 

to modernize the traditional built environment sector. On the other hand, it is clear that a 

widescale digital transformation within the sector would require more traditional firms to 

implement digital technologies in their business processes and to form new collaborations with 

the PropTech firms. However, it is unclear how traditional firms in the built environment sector 

may benefit from digital technologies or collaborate with PropTech firms. Digitalization, 

therefore, is a far more complex phenomenon than digital technologies as such. 

 

With the increased economic, social, and environmental needs for the built environment and 

the increased potential of digitalization to address these needs, the purpose of this thesis can be 

stated as follows: 

 

The purpose of this thesis is to increase the understanding of digitalization and 

sustainability in the built environment. 

 

In this thesis, digitalization is defined as a sociotechnical innovation process for the generation, 

development and implementation of new ideas focused on digital technologies. This definition 

builds on an understanding of the unique nature of digital technologies in comparison to other 

technologies (De Reuver et al., 2018; Gawer, 2014; Yoo et al., 2010; Yoo et al., 2012; Tilson 

et al., 2010), and organizational theories of technological affordances (Gibson, 1977; 

Majchrzak and Markus, 2012; Autio et al., 2018), dynamic capabilities (Eisenhardt and Martin, 

2000; Winter, 2003), and absorptive capacity (Cohen and Levinthal, 1990; Zahra and George, 

2002), which, as theories, emphasize change in those organizations that ought to implement 

and benefit from digital technologies. Therefore, digitalization is conceptualized as a 

sociotechnical innovation process in which both the digital technologies and organizational 

processes interact. 

 

Innovation, however, depends on multiple organizations, as organizations rarely possess all the 

capabilities that are needed for innovation. The concept of a business ecosystem (Moore, 1993) 

extends the theoretical framework used in this thesis from intraorganizational to 
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interorganizational innovation. Following Eriksson et al. (2019), an ecosystem is defined as a 

complex adaptive system of flows that contribute to common system-level outcomes. 

 

The theoretical focus on organizational processes distinguishes the definition of digitalization 

from previous definitions that have viewed digitalization as a phenomenon within a broader 

social and institutional context (e.g., Tilson et al., 2010). Additionally, the capabilities and 

ecosystem perspective diverge from the predominant perspective on digitalization in built 

environment research, which concerns digital technologies as a part of the built environment 

infrastructure. The extant literature has focused less on those organizational capabilities, such 

as absorptive capacity, that are needed for new technology adoption. Additionally, there is little 

research on the capabilities of real estate owners, which is surprising, as real estate owners are 

key decision makers throughout the built environment life cycle. 

 

The rest of the introduction presents the background and purpose of the research more broadly 

and introduces the subquestions that are addressed in this thesis. The introduction concludes 

with a summary and an outline of the thesis. 

 

1.1. Background and purpose of this thesis 
 
1.1.1 The development of the built environment is a driver for sustainability 

 

This thesis defines sustainability in the built environment context as the degree to which the 

built environment satisfies the long-term economic, social, and environmental needs of society 

and as society’s ability to sustainably construct and manage the built environment. This 

definition is in accordance with the United Nations sustainability framework, which aims to 

“[meet] the needs of the present without compromising the ability of future generations to meet 

their own needs” (Brundtland, 1987). 

 

In the built environment, the definition of sustainability has far-reaching implications for 

society. First, the built environment represents a large portion of global wealth, and therefore, 

changes in the built environment can have significant economic implications for society. For 

example, the global COVID-19 pandemic led to rapid changes in the demand for certain 

features of the built environment: the lockdowns had a direct negative impact on businesses 

operating in cities, but real estate prices in the retail, hospitality and office sectors also fell 



 

 

4 

(Hoesli and Malle, 2021). Such negative shocks consequently impair society’s ability to 

reinvest in the built environment. 

 

Second, changes in the built environment affect the environment in which humans spend most 

of their time, which has consequences for social and physical well-being. For example, COVID-

19 tested the ability of the built environment to provide safety for its users. This in turn led to 

research on how to design a built environment that can prevent the spread of viruses (Megahed 

and Ghoneim, 2020), thereby making the built environment more resilient (Hassler and Kohler, 

2014). Similarly, COVID-19 changed the need for space in homes, offices, and health care 

facilities. This change affected how people meet each other and has direct implications for 

social sustainability. 

 

Third, human activities in the construction, management and use of the built environment have 

direct consequences for environmental sustainability. For example, construction activity 

increases CO2 emissions due to the need for energy, resources and raw materials, and 

management of the built environment creates CO2 emissions over the whole life cycle of the 

building (Zhang et al., 2019). According to the estimates of World Green Building Council, 

buildings are responsible for almost 40% of global energy-related carbon emissions and 50% 

of all extracted materials (World Green Building Council, 2021). 

 

Therefore, the development of the built environment can cause the built environment to satisfy 

the long-term sustainability needs of society, but overall sustainability also depends on society’s 

ability to sustainably construct and manage the built environment. 

 
1.1.2 Sustainability is imperative for organizational change in the built environment 

sector 

 

Our ability to sustainably construct and manage the built environment depends on the 

performance of organizations throughout the process of urban development, and increased 

societal needs for the built environment create imperatives for organizational change directed 

toward improved performance. The fact that organizational change is a process that happens 

over time invites the question of how organizations need to be managed today so that the built 

environment may meet the needs of society in the future (cf. Brundtland, 1987). In the context 

of this thesis, this temporal dimension of sustainability is important for two reasons. 
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First, organizational processes are routines that are characterized as being repetitive and 

therefore predictable (Winter and Nelson, 1982; Cohen et al., 1996) and path dependent (David, 

1997). Furthermore, routines and processes are embedded in organizations as ongoing activities 

known as workflows (Thompson et al., 2017; Cohen and Bacdayan, 1994). Path dependency 

generally means that a process is dependent on its history (David, 1997) and incrementally 

adapts based on feedback about its performance (Becker, 2003). Therefore, in a situation in 

which an organization does not meet the long-term needs of society and in which the legitimacy 

of the organization requires that this matter be rectified, that organization needs managerial 

action and governance aimed at transforming it away from its current state toward a target state 

that would meet the needs of society. This requires breaking the path dependencies related to 

the organization’s workflows (Eriksson et al., 2019; Sydow et al, 2009; Walrave et al., 2018). 

Such managerial action and governance operate in the present but are future oriented. 

 

Second, the current built environment is the product of a long history, and each building 

represents decisions that were made during the time of its design and construction. These past 

decisions have created strong path dependencies in the built environment sector. For example, 

the real estate owners of today need to manage and lease buildings that were built during a time 

with low or no standards for indoor climate or energy (European Commission, 2021). Here, the 

needs of the users and of society have changed, but buildings represent a material legacy that 

cannot always be modernized to meet these new requirements. Another example is construction 

accidents, such as the collapse of a subway tunnel (Zhou et al., 2014), which quickly exposes 

how a built environment that just moments ago could have been considered sustainable no 

longer meets the needs of its users. Both examples show that path dependency may lead to 

situations that violate the definition of sustainability given above, as the built environment no 

longer meets the needs of society. Additionally, path dependency is related to existing 

partnerships and to the use of well-established construction materials and methods (Viholainen 

et al., 2021). 

 

However, these historical examples may prove to be moderate in comparison to the 

sustainability needs that are ahead of us. Research on climate change has identified multiple 

threats to both nature and the built environment, and these threats may even be existential and 

nonlinear in nature. Therefore, violations of the sustainability principles of “meeting the needs 
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of the present” or “[not] compromising the ability of future generations to meet their own needs” 

are likely to be more frequent and more severe than in the past. 

 

On the other hand, normative climate change research and policy have highlighted the urgency 

of sustainable development in all aspects of human life, including the built environment. 

Consequently, it is imperative to transform organizations that (re)build the built environment—

and thus addressing this topic is imperative for transformative business studies (Gustafsson and 

Tsvetkova, 2017). 

 

This thesis aims to provide tools for understanding how digitalization may help to overcome 

challenges related to path dependency. Additionally, this thesis provides theoretical and 

methodological frameworks for analyzing the path dependency in organizations and 

ecosystems, thus providing tools for managerial action and governance. 

 
1.1.3 Digitalization drives and enables change in the built environment sector 

 

The term “digitalization” is not new, but its use in the fields of management and organization 

and in built environment research and practice has increased significantly in recent years. 

Unfortunately, the term is often left undefined, both in research and practice, thus making it 

difficult to understand digitalization as a phenomenon. This is, of course, common in the use 

of popular concepts. For example, digitalization is often associated with digital technologies, 

strategies, policies, goals, projects, roles, or investment plans (e.g., The World Bank Group 

2021; European Commission, 2018; World Economic Forum, 2019). Broadly speaking, 

digitalization can be viewed as a driving force behind the trends associated with major changes, 

such as those related to globalization, sustainability, or demographics, all of which 

fundamentally impact the daily lives of individuals and societal development (European 

Commission, 2018). 

 

The perspective on digitalization in this thesis is more specific than that described above and is 

based on existing theories in the organization, management, and information systems research 

fields. Specifically, digitalization is defined based on (1) the nature of digital technologies, on 

(2) technological affordances and on (3) the nature of organizational processes that concern 

digital technologies. 
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First, digital technologies have many characteristics different from those of other technologies, 

such as being programmable (Yoo et al., 2010), distributable and generative (Yoo et al., 2012; 

Tilson et al., 2010). Additionally, long-term empirical trends, such as exponential growth of 

computing power (Moore’s law; Lundstrom, 2003), the subsequent reduction in price of 

computing operations per second, and innovations in software development processes, rapid 

growth of data, new AI applications and new analysis methods, fuel the emergence of new 

digital technologies. Furthermore, these characteristics define how products and services based 

on digital technologies are assembled, consumed, and experienced (Yoo et al., 2012). For 

example, today digital platforms, such as social media platforms, operating systems, payment 

platforms and sharing economy platforms, are important facilitators for industry transformation 

in many sectors (De Reuver et al., 2018). These platforms can be viewed as a new form of 

meta-organizations, with new logic of collaboration, competition, value creation, consumption, 

and development of technological architectures (Gawer, 2014), which are based on applications 

of data, algorithms, and cloud computing. 

 

Second, these characteristics create affordances (Gibson, 1977), which means that skillful users 

may benefit from the characteristics of the technologies. In organizations, a technology 

affordance is the potential use an organization can make of technologies (Majchrzak and 

Markus, 2012). Therefore, third, organizations need dynamic capabilities (Eisenhardt and 

Martin, 2000; Winter, 2003) and absorptive capacities (Cohen and Levinthal, 1990; Zahra and 

George, 2002) that define their ability to learn and renew. These organizational processes in 

turn determine how firms may benefit from the affordances related to digital technologies. That 

is, implementing technologies is not easy, as it requires innovation related to the social 

processes in which the technologies are implemented (Garud et al. 2013; Tidd et al., 2005). 

 

In the context of built environment research, there are several examples that demonstrate how 

novel digital technologies can open new possibilities for organizations (Kytömäki, 2020; 

Bröchner, 2019; Ullah, 2018). However, this research has often pointed out that organizations 

are reluctant to implement digital technologies despite the perceived benefits of the 

technologies themselves. For example, research on the adoption of building information 

modeling (BIM) technologies shows that people have high expectations for the benefits of BIM 

but that organizational processes may prevent successful implementation (e.g., Parsanezhad, 

2019; Vass, 2017; Zhang et al., 2020). Additionally, several authors have called for further 

research on the adoption of digital technologies in the real estate and facility management 
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sectors (Kumar et al., 2017; Wofford et al., 2020; Magdaniel et al., 2018; Kytömäki and 

Kadefors, 2018; Bröchner et al., 2019; Kytömäki, 2020; Ullah et al., 2018; Carbonari et al., 

2018; Koch et al., 2019). 

 

Given that digitalization drives and enables change in the built environment sector, a research 

question is formulated as follows: 

 

RQ: How have the capabilities of and ecosystems in built environment sector 

organizations changed with digitalization? 

 

1.1.4 Success in digitalization and sustainability requires a focus on the ecosystems of 

organizations 

 
One of the most important theoretical achievements in management and organizations research 

is the increased understanding that organizations are dependent on each other for their 

innovation processes. Over the years, research has emphasized different aspects of 

interorganizational innovation and has created frameworks for understanding the logic of 

innovation in the interorganizational context (Porter, 1985; Porter, 1990; Chesbrough, 2003; 

Freeman, 1987; Lundvall, 1992; Breschi and Malerba, 1997; Ehrenfeld, 2000; Callon et al., 

1992; Powell et al., 1996; Gulati et al., 2012). 

 

In this thesis, a conceptualization of the ecosystem and its variants—the business ecosystem, 

innovation ecosystem, entrepreneurial ecosystem, and platform ecosystem—represent the main 

theoretical framework. The ecosystem concept has emerged as an alternative to earlier 

frameworks, and it provides a novel conceptualization of the interorganizational contexts 

surrounding business and innovation. In particular, the ecosystem conceptualization provides a 

framework for understanding the complementarities that tie groups of organizations to a system 

(Jacobides et al., 2018) and the organizations that coevolve around an innovation (Moore, 1993), 

and for clarifying that these conceptualizations are not necessarily tied to existing industrial, 

contractual, or regional boundaries (Tsujimoto et al., 2018). 

 

The introduction of the ecosystem concept has not been without theoretical challenges, as 

pointed out by many researchers (de Vasconcelos Gomes et al., 2018; Oh et al., 2016; Ritala 

and Almpanopoulou, 2017; Ritala and Gustafsson, 2018; Tsujimoto et al., 2018; Alvedalen and 
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Boschma, 2017; Granstrand and Holgersson, 2020; Scaringella and Radziwon, 2018; Suominen 

et al., 2018; Phillips and Ritala, 2019; Stam, 2015). Despite the critiques—which have been 

justified—the ecosystem concept provides a useful theoretical framework for understanding the 

system-level implications of innovation activities (e.g., Ritala and Almpanopoulou, 2017). 

Nevertheless, ecosystem theory needs further refinement. 

 

Therefore, a research question is formulated as follows: 

 

RQ: What are the benefits and limitations of ecosystem theory for explaining 

digitalization and sustainability in the built environment? 

 

1.1.5 Ecosystem thinking requires new research methods 

 

One of the shortcomings of the ecosystem concept is that its operationalization in research is 

difficult since ecosystems are complex by nature and ecosystem definitions are varied. In other 

words, it is a methodological challenge to combine the theoretical concept with relevant data in 

a research design. This challenge, however, also relates to any other concept that aims clarify 

the logic of innovation in an interorganizational context. With ecosystems, this challenge 

remains partly unresolved, as pointed out by critics such as Phillips and Ritala (2019). 

 

This thesis adopts a critical perspective on existing ecosystem theory and methodology and 

offers proposals for improving the rigor in ecosystem research. Specifically, the proposals relate 

to the research on ecosystem microstructures and the use of social network analysis (SNA) to 

study ecosystems. Social network analysis is a research perspective that takes organizations, 

the relations between organizations and the networks that they form as the unit of analysis 

(Marin and Wellman, 2011). 

 

As social network analysis is also a rarely used method in built environment research, this thesis 

analyzes its potential for research. More broadly, the introduction of new theories and methods 

in built environment research is important, as digitalization and sustainability transcend 

traditional organizational and technological boundaries. 
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Therefore, a research question is formulated as follows: 

RQ: What is the potential contribution of social network analysis to ecosystem, 

digitalization, sustainability and built environment research? 

 

1.2. Summary: Purpose, research questions and an outline 

 

Figures 1 and 2 summarize the discussion above by presenting the key concepts in this thesis, 

its purpose, and the research questions that it asks. The following sections and six research 

articles further clarify the definitions discussed above through conceptual and literature 

analyses and empirical research. 

 

 
Figure 1. Key concepts in this thesis. 
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Figure 2. Research purpose, research questions, and six research articles. 

 
The structure of the thesis is as follows: the next section presents the theoretical framework, 

focusing on the concepts and previous research related to ecosystems, digitalization, and 

sustainability. This is followed by an introduction to the research design and methods, with a 

focus on empirical research methods, concept analysis, and literature review methods. The 

fourth section presents the findings of this thesis by summarizing the six research articles, after 

which the next section discusses the contributions, limitations, and managerial implications of 

the thesis. Finally, the conclusion analyzes how this thesis meets its purpose and answers the 

research questions. 

 

This thesis is interdisciplinary in nature and is positioned at the intersection of the management 

and organization and the built environment research fields. Thus, it integrates theoretical 

frameworks, literature and methodologies from both fields and contributes to both fields (cf. 

Aboelela et al., 2007). 
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2: Literature review and theoretical framework 
This section provides three literature reviews that clarify the key concepts and present the 

previous research literature on the relevant topics in the management and organization and the 

built environment research fields. The three reviews concern 1) the theory of ecosystems, 2) 

the theoretical aspects of digitalization, and 3) the theoretical aspects of sustainability. An 

attempt is made to identify and formulate stricter theories (Sutton and Staw, 1995) for those 

concepts that are most often used in a loose sense. This section concludes with a synthesis of 

the literature and the presentation of a conceptual framework for this thesis, which guides the 

research design and the discussion of the findings. 

 

2.1 The theory of ecosystems 

 

Ecosystem:  

Following Eriksson et al. (2019), an ecosystem is defined as a complex adaptive system of flows 

that contribute to common system-level outcomes. 

 

2.1.1 Contextualizing ecosystem theory in the management and organization research 

field 

 

The management and organization research field is the intellectual home of a wealth of theories, 

many of which aim to explain phenomena related to interorganizational innovation or 

innovation contexts. Theories and concepts that attempt this include, for example, institutional 

theory (DiMaggio and Powell, 1983), industrial clusters (Porter, 1990), value chain (Porter, 
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1985), interorganizational structures (Powell et al., 1996; Gulati et al., 2012), national and 

regional innovation systems (Freeman, 1987; Lundvall, 1992), open innovation (Chesbrough, 

2003), industrial ecology (Ehrenfeld, 2000), sectoral innovation systems (Breschi and Malerba, 

1997), technological systems (Carlsson and Stankiewicz, 1991; Bergek et al., 2008), techno-

economic networks (Callon et al., 1992), and business ecosystems (Moore, 1993), among others. 

Arguments for and against these theories are common in the research literature and may even 

be more common in the peer review processes, but it is not within the scope of this thesis to 

enter an in-depth debate about the strengths and weaknesses of each of these theories, although 

the potential merits of a constructive debate are acknowledged. 

 

Rather, it is simply note that comparing theories or operating under multiple competing or 

complementary theories is often difficult, if not impossible, and that arguments for and against 

each theory are probably most often based on researchers’ experiences working with certain 

theories, which often leads to accusations that literature related to a certain theory has been 

ignored. At best, a razor-sharp comparison of theories, or the borrowing of compatible concepts, 

can promote research and the links between research areas. In this thesis, a method called formal 

concept analysis (Wille, 1981; Wille, 1992; Wille, 2005; Ganter and Wille, 1999; Ganter et al., 

2005) is employed to compare concepts within the academic literature. For example, a 

comparison of concepts within and between institutional theory, innovation systems theory and 

ecosystem theory could be conducted with formal concept analysis and would be a great 

improvement to the debates on the merits of each theory. 

 

Nevertheless, this thesis operates within the context of ecosystem theory, which today is 

employed in more than 1400 research articles from over 100 research fields (article 2). Three 

points should be made about this choice of theory. First, the author agrees with Jacobides et al. 

(2018) and Ritala and Almpanopoulou (2017) that the true test of a theory is its ability to add 

value by extending existing research. The main value added by ecosystem theory to existing 

research is its ability to provide a novel conceptualization of the logic of business and 

innovation in an interorganizational context, particularly by focusing on the complementarities 

and interdependence between actors (e.g., Jacobides et al., 2018) and by providing analytical 

frameworks that are not necessarily tied to existing industrial, contractual, or regional 

boundaries (Tsujimoto et al., 2018). 
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Second, the theory is here called ecosystem theory, as the literature on ecosystems presents a 

common system of ideas (article 1). It is acknowledged that this system of ideas is far from 

coherent, as 1) research in the literature often splits the ecosystem concept into subcategories, 

2) much of the literature regards the concept as essentially a metaphor, and 3) many of the core 

statements about ecosystems are contradictory. Nevertheless, it is worthwhile to acknowledge 

the significant interrelations among ecosystem subconcepts. Additionally, it is argued that the 

ecosystem concept serves research purposes best when it is approached as a concept that 

describes organizational structures beyond a metaphorical meaning (cf. Jacobides et al., 2018; 

Ritala and Almpanopoulou, 2017; Ritala and Gustafsson, 2018). 

 

Third, this thesis operationalizes ecosystem theory in an empirical analysis, meaning that it is 

used as an analytical framework in the research design; however, in addition to this, this thesis 

extends ecosystem theory by presenting a critical concept analysis and a methodological 

framework that aim to improve the theory. This motivation arises from the author's experience 

of empirical research on the concept of ecosystems and consequent dissatisfaction with the 

ability of the ecosystem concept to serve as an analytical framework for research. Therefore, 

the critical examination of the theory mainly arises within the context of the ecosystem 

literature and empirical research and not solely from the perspective of other theories. The 

advantages of this type of theoretical and methodological development are that it is empirically 

driven and that it is focused on the internal contradictions and shortcomings within ecosystem 

theory. 

 

2.1.2 Main perspectives within ecosystem theory 

 

The ecosystem concept was (re)introduced into the research literature by Moore in 1993 in a 

seminal Harvard Business Review article, in which Moore draws an analogy between business 

ecosystems and natural ecosystems and suggests 1) that a company should be viewed “not as a 

member of a single industry but as part of a business ecosystem that crosses a variety of 

industries”, 2) that in a business ecosystem, “companies coevolve capabilities around a new 

innovation”, and 3) that “every business ecosystem develops in four distinct stages: birth, 

expansion, leadership, and self-renewal—or, if not self-renewal, death”. Since 1993, these 

central ideas have been applied, refined, extended, and criticized in numerous articles, 

especially in the research fields of management, business, economics, computer science, 

geography and engineering (article 2) but also in fields such as law, the humanities and the built 
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environment, as well as in several fields of practice. Consequently, the concept of the ecosystem 

has been adapted to different purposes and subconcepts, such as the “innovation ecosystem” 

(e.g., Adner, 2006), “entrepreneurial ecosystem” (e.g., Stam and Spigel, 2017), “knowledge 

ecosystem” (e.g., Clarysse et al., 2014), “platform ecosystem” (e.g., Gawer and Cusumano, 

2014), “digital ecosystem” (e.g., Sussan and Acs, 2017), and “industrial ecosystem” (e.g., 

Tsvetkova and Gustafsson, 2012), have emerged as variants of Moore’s “business ecosystem”. 

Additionally, new definitions are still emerging in the literature (e.g., Stam and van de Ven, 

2021). 

 

Today, the various definitions of an ecosystem make various statements about 1) the actors that 

make up the ecosystem, 2) the relations between the actors, 3) the activities within the 

ecosystem, 4) the assets that are used by the actors in processes within the ecosystem, 5) the 

institutions that govern the ecosystem, 6) the outcomes of the processes within the ecosystem, 

and 7) other ecosystem characteristics (article 1). 

 

However, the introduction of new concepts has not been without problems. One critique relates 

to the usefulness of the concept of the ecosystem, as the research literature already has many 

similar but well-established and more theoretically mature concepts. Oh et al. (2016) ask “What 

is gained from adding ‘eco-’ to our treatment of national and regional innovation systems?” and 

answer “Very little, and the risks outweigh the benefits”. Furthermore, many have criticized the 

literature for its lack of a general agreement on definitions and for not rigorously defining the 

concepts (e.g., de Vasconcelos Gomes et al., 2018; Tsujimoto et al., 2018; Granstrand and 

Holgersson, 2020; Alvedalen and Boschma, 2017). Additionally, scholars have used ecosystem 

concepts interchangeably, adding to the confusion (Scaringella and Radziwon, 2018). A notable 

feature of the ecosystem literature is that its conceptual complexity has spurred a stream of 

review articles (de Vasconcelos Gomes et al., 2018; Granstrand and Holgersson, 2020; Cavallo 

et al., 2019; Gupta et al., 2019; Ferasso et al., 2018; Dedehayir et al., 2018; Yin et al., 2020; 

Scaringella and Radziwon, 2017; Mohammadi and Karimi, 2021; Seppänen et al., 2017; 

Tsujimoto et al., 2017; Valkokari, 2015). 

 

A more recent critical perspective relates to ecosystem microstructures (Roundy and Lyons, 

2021), and this perspective aligns with the more general microstructures movement in strategic 

management and organizational research (cf. Felin et al., 2015; Barney and Felin, 2013; Teece, 

2007; Roundy and Fayard, 2019; Roundy and Bayer, 2019). This movement emphasizes 
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explanations on a “lower analytical level” and argues that relevant management research should 

consider the contingencies in organizational and interorganizational task environments 

(McKinley and Mone, 2003). 

 

What should be done with a buzzword that suffers from conceptual and methodological 

shortcomings? Ritala and Almpanopoulou (2017) argue that “it seems worthwhile to pursue 

greater academic rigor and concept clarity in its use”, Phillips and Ritala (2019) propose a 

methodological development based on a complex adaptive systems approach, and Ritala and 

Gustafsson (2018) argue that “advances in empirical approaches and research methodologies 

(...) are needed to move the innovation and entrepreneurial ecosystem field forward”. That is 

also the strategy adopted in this thesis: article 1 asks “What kind of theory is ecosystem theory?” 

and provides an analysis of the ecosystem concepts; article 2 reviews the choice of method in 

empirical ecosystem research; and articles 3 and 4 propose a methodological framework for 

ecosystem research. 

 

2.1.3 The perspective on ecosystem theory in this thesis 

 

This thesis adopts a theoretical perspective that combines the literature from systems theory 

and social network analysis theory, which are perspectives that are less used in mainstream 

ecosystem research (Ritala and Gustafsson, 2018). However, although both the systems 

approach and the network perspective have been identified as potential theoretical and 

methodological complements to the existing ecosystem theory (e.g., Spigel and Harrison, 2018; 

Neumeyer and Santos, 2018; Alvedalen and Boschma, 2017), surprisingly few articles have set 

methodological or theoretical developments based on these premises as an explicit objective. 

 

More precisely, this thesis draws on the industrial ecosystems literature (e.g., Tsvetkova and 

Gustafsson, 2012; Adamides and Mouzakitis, 2009; Eriksson et al., 2019; Korhonen, 2004), 

which has thus far remained rather isolated from other ecosystem research (Tsujimoto et al., 

2017). However, the industrial ecosystem literature provides much room for theorization, 

especially when the flow patterns in ecosystems are in focus. The argument, following Eriksson 

et al. (2019), is that ecosystems are complex adaptive systems of flows that contribute to 

common system-level outcomes. 
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Ecosystem 

 

The term “ecosystem” is here used as an umbrella term for different types of ecosystems, e.g., 

business ecosystem, innovation ecosystem, entrepreneurial ecosystem, and platform ecosystem. 

This follows from the findings (article 1) that the current ecosystem definitions are interrelated 

and overlap to a significant degree, and that the literature on ecosystems present a common 

system of ideas. A distinction to biological ecosystems is made by calling biological ecosystems 

as natural ecosystems (Levin, 1998).  

 

The classification between ecosystem types is a question of labelling. Here, the use of 

ecosystem labels depends on the types of flows and ecosystem outcomes that characterizes the 

logic of activities in ecosystems. In business ecosystems, the flows are mainly related to value 

capturing activities, and therefore the term “business ecosystem” is used when specifically 

referring to activities which are classifiable as established business activities (e.g., in article 3). 

The term “innovation ecosystem” is preferred when specifically referring to activities that aim 

at innovation (e.g., in articles 4 and 5). However, as innovation is also a central business goal 

of organizations, it is reasonable not to make a strong distinction between the terms. Business 

and innovation ecosystems represent the main empirical interest of this thesis. Application of 

the ecosystem definition in empirical research demonstrates its usefulness for business and 

innovation ecosystem research, but it is reasonable to assume that the definition could also be 

useful for understanding the flow-based structures in platform and entrepreneurial ecosystems. 

 

Complex adaptive systems 

 

Ecosystems are characterized as being complex adaptive systems (e.g., Phillips and Ritala, 2019; 

Roundy et al., 2018; Stam and Van de Ven, 2021). First, most of the ecosystem literature 

acknowledge that an ecosystem is a multi-actor system that simultaneously operates in several 

different contexts. Therefore, it is natural to view ecosystems as complex systems. Another 

characteristic of ecosystems, while less clear in the literature, is that ecosystems are adaptive 

systems. In other words, ecosystems adapt to their environment, such as various institutional 

factors. This adaptation is a process based on feedback loops between the ecosystem structure 

and its environment, and it is through this process that ecosystems specialize in certain value 

creating and value capturing mechanisms. 
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Systems of flows 

 

The ecosystem definition highlights that ecosystems consist of flows that connect actors to 

ecosystems. These flows are, for example, flows of products, services, or monetary transactions, 

and the flows may contain assets, such as digital technologies. The flows tie actors into network 

structures (e.g., Battistella et al., 2013; Basole, 2009; Owen-Smith and Powell, 2004), and these 

structures set the boundaries of ecosystems (article 4). Furthermore, network structures have 

emergent system-level characteristics, such as common system-level outcomes. For example, 

if multiple firms interact to co-create innovations, they form a network that is characterized as 

having a common system-level innovation goal that emerges from the goals of the individual 

firms, and the interactions between these firms (article 4).  

 

Further, these systems of flows are referred to as microstructures in ecosystems, which is to 

contrast the view with other ecosystem conceptualizations that are more focused on macro-

level characteristics of ecosystems, such as political and legal environment, or culture. The 

inherent advantage of this micro-perspective is that it focuses on the structural characteristics 

of ecosystems, which is an area where ecosystem theory has strengths compared to other 

theories in the management and organization research field (Jacobides et al., 2018; Adner, 2006; 

Adner, 2017). Also, flows of energy, nutrients, information, and materials are characteristics of 

natural ecosystems (Levin, 1998), and therefore focus on flow structures positions the 

ecosystem concept in a similar frame of reference with natural ecosystems. 

 

The aim of ecosystem modelling 

 

The motivation for the focus on the structural aspects of ecosystems is threefold: First, the 

empirically motivated research question (RQ3), “How have the capabilities of and ecosystems 

in built environment sector organizations changed with digitalization?”, invites analysis that 

focus on the routines and processes in ecosystems. Explanation at the level of routines and 

processes is fundamentally critical for businesses that e.g., need to find new partners for 

digitalization or sustainability. Second, a research gap related to the methodological approaches 

to analysis of ecosystem structures was identified early in the research process. To address this 

gap, articles 3 and 4 focus on developing methods for structural analysis, and because of this, 

empirical research in these articles mainly aim at demonstrating the methods through 

description of ecosystem structures. Third, the research environment sets a preference for 
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empirically driven research that is descriptive by nature. Therefore, theoretical explanation of 

mechanisms in ecosystems was given less attention. Consequently, the focus on the structural 

aspects of ecosystems leaves many other potentially interesting perspectives outside of the 

scope of the methodological development, and the lack of theoretical explanation based on the 

structural analysis is another limitation. These limitations remain as potential avenues for 

further research. 

 

The aim of the ecosystem conceptualization is to provide a basis for empirical research and 

methodological development. The conceptualization is derived from the existing literature, and 

no claims about theoretical development are made in relation to this conceptualization, although 

article 1 makes a claim on theoretical contribution based on analysis and critique of other 

existing conceptualizations. The methodological development relates to article 2, which is a 

review of method choices in existing empirical ecosystem research, and articles 3 and 4, which 

propose methodological frameworks for empirical ecosystem research. Therefore, articles 3 and 

4 present models that are derived from theoretical conceptualization.  

 

Theories are systematic conceptualizations and aim at explanation or prediction, whereas 

models generally aim at description at varying degrees of abstractness and detail (Shoemaker 

et al., 2003). The aim of the methodological frameworks (articles 3 and 4) is to provide 

methodological tools for better description of ecosystems. The methodological improvements 

relate to description of ecosystem structures (actor-level and system level network structures), 

emergent properties (common system-level outcomes, such as innovation goals), determination 

of boundary conditions (inclusion and exclusion criteria), and path dependencies that are related 

to the existing structures. Furthermore, the common system-level characteristics imply that 

ecosystems can be modelled as multilevel or multi-layered structures (cf. Zappa and Lomi, 

2015; Kozlowski et al., 2013; Dickison et al., 2016; Salehi et al., 2015; Kivelä et al., 2014). 

 

Both the complex adaptive system and network perspective emphasize that ecosystems are 

complex by nature, but as with any complex systems, they can be modelled within certain 

conditions, such as boundary conditions (e.g., Cilliers, 2001; Gibbert and Välikangas, 2004; 

Borgatti and Halgin, 2011). Here, social network analysis, which is a research perspective that 

can take the organizations, the relations between organizations and the networks they form as 

a unit of analysis (Marin and Wellman, 2011; Scott, 1988; Wasserman and Faust, 1994; Scott, 

2013; Borgatti et al., 2013), is used as a theoretical and methodological instrument to set the 
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boundary conditions, and to analyze the structural characteristics of ecosystems, such as actor-

level- and system-level properties (cf. Owen-smith and Powell, 2004), emergence, and layered 

ecosystem structures. 

 

This methodological focus on the ecosystem structures imposes limitations that should be 

mentioned. Levin (1998) points out that research on natural ecosystem should “determine the 

degree to which system features are determined by environmental conditions, and the degree to 

which they are the result of self-organization”. The limitation here is that analysis of structural 

aspects of ecosystems does not directly provide understanding on the environmental conditions 

in which ecosystems operate. Rather, analysis of structures provide understanding on the self-

organization and emergence of ecosystems based on the analysis of actors and relations between 

the actors. The relation between the structure and the environment is, however, of interest, and 

the contextualization of the structure has been considered in the research design that emphasizes 

long-term data collection and takes advantage of a mixed methods research approach. 

Furthermore, although the operationalizations of the proposed methodological frameworks in 

articles 3 and 4 are based on data relating to one moment in the evolution of the ecosystems, 

the methodological frameworks as such, and social network analysis more broadly, are 

applicable also for longitudinal event data, as proposed in the article 3. Nevertheless, to the best 

of the author’s knowledge, this is the first work to theoretically combine the industrial 

ecosystems perspective (flow analysis) with the multilevel social network analysis perspective 

(articles 3 and 4). 

 

2.1.4 Ecosystem theory in the built environment literature 

 

The purpose of this review is to present the previous literature on ecosystem theory in the built 

environment literature. In particular, it is important to know how ecosystem theory may 

contribute to built environment research, as new theoretical insights have the potential to 

advance knowledge in research. 

 

Literature search and selection 

 

For this review, two literature searches were performed on 18.11.2021 on the Web of Science 

(WoS) core collection and Scopus databases (Figure 3). The searches returned 237 results that 

were exported to Excel. After removing duplicates and articles in languages other than English, 
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and after reading titles and abstracts, 37 articles were selected as the final sample. The articles 

were read and analyzed, and the analysis focused on the topics of the articles and on their use 

of ecosystem theory. 

 

 
Figure 3. Literature search and selection—Ecosystem and the built environment 

 

Findings 

 

The 37 articles that have used ecosystem theory in the built environment literature include 26 

journal articles, 9 conference articles, one book chapter and one technical paper. Notably, nearly 

70% of the articles are less than three years old, they are taken from 33 different sources, and 

none of the sources have published more than two articles on the topic. These sources represent 

a variety of research fields, such as computer science, systems sciences, the social sciences, 

management, built environment, regional policy, engineering, innovation, and energy. Figures 

4 and 5 summarize the main topics and ecosystem theory perspectives in the 37 articles. The 
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themes were identified by reading the articles, highlighting topics and the main statements 

concerning ecosystem theory, and grouping the statements together according to common 

themes. The analysis of the literature follows these themes. 

 

 
Figure 4. Topics in the built environment research on ecosystems. 

 

Altogether, the 37 articles cover various topics in the built environment literature. Several 

authors focused on the relation between technology and the built environment. For example, 

Aksenova et al. (2019) study why intensive R&D and the adoption of BIM technology in the 

Finnish built environment sector has not led to a systemic change in business practices within 

the business ecosystem; Groesser (2014) models the evolution of energy efficiency in building 

standards in the residential building sector while accounting for economic, social, technological 

and legal factors and argues that tightening building standards is an effective way to reduce 

greenhouse gas emissions; and Säynäjoki et al. (2017) explore how data from smart buildings 

are commercialized in the Finnish built environment sector and proposes a platform ecosystem 

model for data commercialization. It is common in this research for the articles to use ecosystem 

concepts as a vehicle to understand the wider business environment in which technology 

transfer takes place. 

 

Other authors have analyzed the relation between organizational performance and ecosystems 

in the built environment. For example, Toppinen et al. (2019) explore collaborative business 
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models related to wooden multistory buildings; Viholainen et al. (2021) analyze the case of a 

wooden multistory building in Finland and suggest that the business ecosystem approach can 

be used to study interdependencies in the construction sector; and Greco et al. (2021) study 

open innovation in project-based organizations within a construction ecosystem. Common to 

this research is the use of ecosystem concepts to study relations, i.e., collaboration and 

interdependencies, and innovation performance. 

 

The third common theme relates to the role of location and local actors in ecosystems. For 

example, Jiang and Zheng (2021) analyze the factors impacting the development of the 

innovation ecosystem within the green building industry in a smart city context; Johnson et al. 

(2019) analyze the relation between university-centered entrepreneurial ecosystems and the 

built environment; and Fiorentino (2019) studies the role of coworking spaces in a local 

entrepreneurial ecosystem. Other themes include the applicability of ecosystem concepts to 

built environment research (e.g., Vosman, et al., 2021; Toppinen et al., 2019; Pulkka et al., 

2016; Rajakallio et al., 2018) and the evolution of ecosystems within the built environment 

(Pelton et al., 2017). 

 

Figure 5 presents the main perspectives on ecosystem theory that have been used in this 

literature. As mentioned above, many authors have focused on the applicability of the 

ecosystem concept within built environment research. Another common approach has been to 

use ecosystem theory loosely in order to describe the systematic nature of business 

environments. Approaches that employ ecosystem concepts with more meaning have been used 

to describe construction projects as ecosystems (e.g., Greco et al., 2021), to focus on specific 

software tools as platform ecosystems (Laine et al., 2017; Rajakallio et al., 2018; Säynäjoki et 

al., 2017; Chen et al., 2021) and to view buildings, districts, or cities as location-based 

ecosystems (e.g., Johnson et al., 2019; Fiorentino, 2019). Furthermore, ecosystems have used 

to describe the interconnections within and between construction projects (e.g., Whyte, 2019; 

Viholainen et al., 2021) and to describe the roles of actors in the built environment sector (e.g., 

Gauger et al., 2021). 
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Figure 5. Main perspectives on ecosystems in built environment research. 

 

Four conclusions are drawn from the above analysis: 

1 Ecosystems is an emerging topic in built environment research, which is reflected in the 

fact that the majority of the 37 articles are recent, many were published as conference 

proceedings, several articles test the applicability of the concept to built environment 

research, and individual journals have only one or two articles on the topic. Additionally, 

the immaturity of the research field is perhaps one reason why several of the articles 

appeared in low-ranked journals or in sources whose quality is difficult to ensure from 

outside of the research community. 

2 Several of the articles have presented a loose connection between ecosystem concepts and 

their research topic, either by merely framing the topic by referring to ecosystems but not 

presenting the concept as part of a theoretical framework or operationalizing it or by 

loosely describing business environments as ecosystems. Such behavior is common in 

research that uses the term “ecosystem” as a label, and such labeling may be helpful, but 

a more precise definition of the concept can often improve the quality of research. 

3 With only 37 articles on the topic, there are many areas of research and practice that could 

further benefit from ecosystem research. 

4 Furthermore, theoretical perspectives on ecosystem research are limited, and there are 

additional opportunities to combine ecosystem research with other management and 

organization theories and methods, e.g., dynamic capabilities, absorptive capacity, and 

social network analysis. 
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2.2 Theoretical aspects of digitalization 
 
Digitalization:  

A sociotechnical innovation process for the generation, development and implementation of 

new ideas focused on digital technologies. 

 
2.2.1 The nature of digital technologies, digital affordances, and dynamic capabilities 

 
Digitalization is a complex societal phenomenon and attempts to develop theories regarding 

this phenomenon have been made in many research fields. A broad definition that highlights 

the phenomenon on the societal level is that digitalization is “a sociotechnical process of 

applying digitizing techniques to broader social and institutional contexts that render digital 

technologies infrastructural” (Tilson et al. 2010). In this thesis, a more specific definition is 

used. To understand digitalization as an organizational process, three theoretical aspects are 

considered: 1) the nature of digital technologies, 2) technological affordances, and 3) dynamic 

capabilities. Notably, much of the relevant theorization arises from the intersection of the 

information systems and innovation research fields. 

 

First, it is important to acknowledge the nature of digital technologies relative to that of other 

technologies (e.g., Yoo et al., 2010; Yoo et al., 2012; Tilson et al., 2010), as it is the existence 

of digital technologies that enables digitalization within organizations. For example, the 

characteristics of digital technologies, such as the fact that software can be (re)programmed, 

copied, and distributed, define how products and services based on digital technologies can be 

assembled, consumed, and experienced (Yoo et al., 2012). In other words, digital technologies 

are different from other types of technologies, and digitalization as an organizational 

phenomenon is dependent on these technical features. Consequently, organizational research 

should pay close attention to these technological contingencies (Autio et al., 2018; Nambisan, 

2017; Nambisan et al., 2017). 

 

Second, the concept of affordances helps clarify the relation between technology and 

organization. Affordances, according to Gibson (1977), are “properties of things taken with 

reference to an observer”; therefore, an affordance is a relational concept that describes 

potential interactions between people and technology rather than among technologies or among 

people alone (Majchrzak and Markus, 2012). In other words, “properties of things” are features 
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of digital technologies in the sense that they exist independently of an observer, but observers 

who have developed abilities to perceive these features may benefit from the affordances that 

the technologies have to offer. An example may clarify: suppose that you are tasked with 

inspecting the condition of the roof of a building and that you are holding a drone and a 

controller in your hands. In this case, the affordance of the drone is to fly over the roof for 

inspection, but the affordance depends on your ability to use the controller.  

 

More broadly, the features of digital technologies create affordances within organizational 

processes. Today, a wealth of digital technologies such as artificial intelligence, blockchain or 

digital platforms have more properties than many individuals can perceive or have abilities to 

use (Kane et al., 2019). In organizational contexts, a technology affordance refers to the 

potential of what an organization can do with the relevant technology, but organizations are 

also constrained in many ways from achieving their goals related to the use of technologies 

(Majchrzak and Markus, 2012). 

 

Therefore, a third theoretical aspect of organizational processes helps in understanding how 

organizations may benefit from the properties of digital technologies. Organizational processes 

and routines are characterized as repetitive and therefore predictable (Winter and Nelson, 1982; 

Cohen et al., 1996) and path dependent (David, 1997). Processes and routines are embedded 

within organizations as workflows (Thompson et al., 2017; Cohen and Bacdayan, 1994), which 

refers to interdependent tasks. Path dependency generally means that a process is dependent on 

its history (David, 1997) and incrementally adapts to feedback about performance (Becker, 

2003). 

 

Breaking the path dependency in routines requires dynamic capabilities, i.e., intraorganizational 

processes, such as product development, strategic decision making, and alliancing (Eisenhardt 

and Martin, 2000), that extend, modify, and create ordinary capabilities and workflows within 

organizations (Winter, 2003). Ordinary capabilities allow firms to “make a living” in the short 

term (Winter, 2003), but long-term competitiveness is increasingly determined by firms’ 

abilities to learn and to renew themselves. Additionally, dynamic capabilities vary depending 

on the firm’s market environment, as incentives to maintain costly capabilities depend on the 

extent to which business performance is determined by innovation. For example, firms in the 

built environment sector have had relatively few incentives to innovate in the past, as business 

performance has been largely determined by factors other than innovation, but current 
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developments in digitalization are quickly changing this fact. Furthermore, absorptive capacity 

(Cohen and Levinthal, 1990; Zahra and George, 2002) refers to a firm's ability to acquire and 

process new information to develop new products and services. Absorptive capacity is 

especially important when new technologies and actors emerge in the market. 

 

While the capabilities view focuses on intrafirm innovation processes, this view is insufficient, 

as workflows today depend on interorganizational collaboration within an ecosystem 

(Blankeburg Holm et al., 1999; Adner and Kapoor, 2010). In other words, intrafirm processes 

are linked to the wider ecosystem through the business relationships that firms have with each 

other, meaning that dynamic capabilities and absorptive capacity are interdependent with the 

surrounding ecosystem. Firms in traditional industries, such as the built environment sector, 

often have low levels of in-house absorptive capacity and are therefore particularly dependent 

on collaboration and complementary activities related to the search for, transformation of and 

storage of knowledge (Spithoven et al., 2011). In such ecosystems, various organizations act as 

innovation intermediaries (Howells, 2006), which have the important function of organizing 

collective absorptive capacity at the sectoral level (Spithoven et al., 2011). 

 

Therefore, by acknowledging the interrelatedness of digital technologies, digital affordances, 

and dynamic capabilities in the innovation processes within organizations, this thesis defines 

digitalization as a sociotechnical innovation process for the generation, development and 

implementation of new ideas focused on digital technologies. 

 

2.2.2 Digitalization in the built environment literature 

 

The topic of digitalization is fragmented across multiple streams of literature in the built 

environment research field. For example, a large amount of research is concerned with 

technologies, such as building information modeling (e.g., Wang et al. 2019), or with phases in 

the built environment life cycle, such as construction (Yevu et al., 2021). An integrated view is 

unlikely to emerge. For this thesis, there are two literature streams that are most relevant, as 

they somewhat concern innovation as it relates to the real estate owners who are the main 

empirical interest of the thesis: 1) interorganizational innovation in construction and 2) 

innovation in facility management. 
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The literature on interorganizational innovation in construction is focused on the design and 

construction phases of the built environment life cycle. This literature is partially relevant 

because 1) real estate owners are relevant stakeholders in building projects (Kulatunga et al., 

2011; Nam and Tatum, 1997; Gambatese and Hallowell, 2011), 2) innovations in the design 

and construction phases have significant implications for the maintenance phase of the 

buildings’ life cycles, and 3) the institutional logic, such as that the standards or policies that 

govern the design and construction phases, also affect the maintenance phase to a certain extent 

(Blayse and Manley, 2004). 

 

This literature has traditionally concerned topics such as construction industry networks 

(Dubois and Gadde, 2002; Bygballe and Ingemansson, 2014; Bossink, 2004), partnerships in 

construction projects (Bresnen and Marshall, 2000), building project value chains (Slaughter, 

2000) and the design and construction of complex product systems (Harty, 2005; Gann and 

Salter, 2000; Blayse and Manley, 2004). The literature has often concluded that innovation is 

challenging, as it is hindered by institutional factors (Dubois and Gadde, 2002; Winch, 1998) 

and learning in a project-based industry is difficult. Much of the literature emphasizes that 

building information modeling may be a way to solve issues with information flows. 

 

Nevertheless, real estate owners’ perspectives have primarily been addressed in research on 

their roles as construction project clients, which may not necessarily translate to an 

understanding of their innovativeness in the maintenance phase. Therefore, the literature is 

limited in addressing innovation related to real estate owners’ core business of owning, 

developing, and renting real estate, let alone that related to the wider innovation ecosystem of 

actors who operate in the real estate maintenance phase. This business logic is arguably very 

different from that of firms that solely focus on the design and construction of the built 

environment. For example, real estate owners are not temporal or project-based organizations. 

 

Therefore, the literature on innovation in facility management covers topics closer to the real 

estate owners’ core business. Much of this literature focuses on the innovativeness of facility 

management firms, noting that sustaining innovations is challenging (Cardellino and Finch, 

2006; Mudrak et al., 2005). Additionally, several review articles have analyzed the diffusion of 

digital technologies into the sector: 1) Ullah et al. (2018) note that research on smart real estate 

technologies is scarce, as the sector has been slow to adopt new digital technologies; 2) Atkin 

and Bildsten (2017) see that potentially disruptive technologies are discussed mainly by 
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practitioners; 3) Bröchner et al. (2019) argue that digitalization in facility management may 

support work in workplaces, the ways in which buildings are designed and the methods for 

measuring performance; and 4) Kytömäki (2020) finds that the literature on digitalization and 

innovation in facility management focuses mainly on the development of systems and methods, 

the adoption of technology, and management and organization but that the perspective of real 

estate owners is often missing. 

 

Only a few studies have directly focused on innovation processes among real estate owners: 1) 

Magdaniel et al. (2018) find that campus real estate development processes can act as a catalyst 

to stimulate innovation; 2) Wofford et al. (2020) argue that due to the rapidly changing business 

environment in commercial real estate, firms need to simultaneously exploit existing business 

models and explore new opportunities; and 3) in a similar vein, Kumar et al. (2017) argue that 

today, innovation capabilities should be considered important for coping with a changing 

environment. Generally, this literature criticizes real estate owners for being conservative 

(Ivory, 2005; Engström and Hedgren, 2012) and points out that the literature on innovation in 

the real estate sector is scant. For example, Carbonari et al. (2018) suggest that research should 

pay more attention to the organizational tasks and processes into which technologies are to be 

introduced, and Koch et al. (2019) call for research on digital technologies, competences, 

management, and organization. 

 

In conclusion, research on digitalization and innovation in the business context of real estate 

owners is scarce, and little attention is given to the importance of the wider ecosystem. This is 

surprising given the important role that real estate owners play in all phases of the built 

environment life cycle. Additionally, innovations for the building management phase have a 

potentially large impact on the built environment sector if the innovations can be scaled across 

the existing building stock. For this, digital technologies, such as system integration, smart 

building technologies, and new service platforms, may present new ways to scale innovations 

in the built environment. 

 

Therefore, the questions of 1) which technologies should be developed for the real estate sector, 

2) which capabilities exist, and which should be developed, and 3) what kind of innovation 

ecosystem can facilitate digitalization should be addressed, both in research and in practice. 
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2.3 Theoretical aspects of sustainability 

 

Sustainability in the built environment: 

The degree to which the built environment satisfies the long-term economic, social, and 

environmental needs of society and our ability to sustainably construct and manage the built 

environment. 

 

2.3.1 The relation between sustainability, ecosystems, and digitalization 

 

Today, the term “sustainability” is commonly used in research. A search of the WoS core 

collection database for the term “sustainab*” in the title, abstract or keywords returns more than 

500 000 scientific articles, of which the fields of environmental science, sustainable green 

science and technology, environmental studies, energy fuels, and environmental engineering 

account for 54%. More than 42 000 articles, or 8% of the total sustainability-related research, 

are in the management and business fields. Popular articles in this literature cover topics related 

to the sustainable economic performance of a firm (Teece, 2007; Amit and Schoemaker, 1993; 

Porter, 1996), firm’s environmental performance (Russo and Fouts, 1997), sustainable supply 

chain management (Carter and Rogers, 2008), firm’s environmental strategies (Sharma and 

Vredenburg, 1998), corporate social responsibility (Cheng et al., 2014) and the impact of 

management practices on human health (Pfeffer, 2010). Furthermore, a reading of the titles and 

abstracts of these popular articles suggests that most of this research focuses on economic 

sustainability and is often based on a resource-based view of the firm. Pfeffer (2010) points out 

that surprisingly little management research has focused on social sustainability. Nevertheless, 

sustainability research has a long history, but the emergence of new theories, methods and 

phenomena creates a need for new research. 

 

For this thesis, the relevant question related to sustainability is how ecosystem theory and 

digitalization theory prime the perspectives in sustainability research. This thesis extends the 

discussion on sustainability by presenting a structured review of the literature on the 

organizational perspective within sustainability research. The motivation for this review is to 

understand how the research field has conceptualized sustainability within existing theory. For 

this, a structured literature search was performed on 2.11.2021. 

 



 

 

32 

Literature search and selection 

 

The goal of the search was to produce a literature sample that shows how sustainability has 

been conceptualized in the management and organization research that concerns ecosystems 

and digitalization (Figure 6). For this, a search of titles, abstracts, and keywords on the WoS 

database1 was performed2. The search terms combined the theoretical concepts of interest, 

considering different wordings. The search resulted in 54 articles, which were exported to Excel. 

The limitation of this search is that results related to only some of the terms were excluded from 

the sample, but the benefit was that the results proved relevant for the purposes of the review. 

Additionally, other relevant articles found in the literature were read and included in the 

literature search and selection process. These 54 articles were then read and analyzed with a 

focus on the use of theoretical concepts within the articles. Three of the articles were removed 

from the sample as the full text documents had not been published; thus, the results are from a 

sample of 51 articles. 

 

 
Figure 6. Literature search and selection—Sustainability, ecosystems, and digitalization 

 

 

 

 

 
1 Initial searches were also done in Google Scholar and Scopus databases, but WoS was selected as it includes 
many of the journals and conference proceedings that also appeared in searches in other databases. 
2 Many other search terms were tested. A conclusion is that there is a lot of management research on 
sustainability, but few top management journals combine sustainability, ecosystem, and capability perspectives. 
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Findings 

 

Table 1 lists the 35 journals and conference proceedings in which the 51 articles appeared. The 

most common WoS topic categories were green and sustainable science and technology (18 

articles), environmental sciences (17), management (14), environmental studies (13), and 

business (11). All other topic categories included fewer than four articles each. It is interesting 

that more research has appeared in sustainability-focused journals than in organization and 

management-focused journals. The journal “Sustainability”, with 13 articles (representing 25% 

of the sample), has become an important journal in this research field. The “Journal of Cleaner 

Production” and “Technological Forecasting and Social Change” generally publish many 

articles that combine the sustainability and the management and organization perspectives, but 

few articles in these journals adopt the ecosystem and capabilities perspectives to sustainability 

research. 
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Table 1. The journals in which the 51 articles on sustainability, ecosystems and capabilities 

have appeared. 
Rank Source title (WoS) Number of articles 
1 Sustainability 13 
2 Journal of cleaner production 3 
3 Industrial marketing management 2 
4 Technological forecasting and social change 2 
5 10th Triple helix conference 2012 1 
6 2012 IEEE Aerospace conference 1 
7 2017 IEEE First summer school on smart cities 1 
8 Agricultural systems 1 
9 Australian journal of information systems 1 
10 Computers in industry 1 
11 Current opinions in environmental sustainability 1 
12 Entrepreneurship and sustainability issues 1 
13 Industrial management & data systems 1 
14 Information 1 
15 Innovation & management review 1 
16 Innovation-organization & management 1 
17 Innovative food science & emerging technologies 1 
18 International journal of entrepreneurial behavior & research 1 
19 International journal of innovation 1 
20 International journal of innovation science 1 
21 International journal of organizational analysis 1 
22 International journal of technology management 1 
23 Journal of business ethics 1 
24 Journal of international business studies 1 
25 Journal of knowledge management 1 
26 Journal of organizational change management 1 
27 Journal of strategy and management 1 
28 Journal of technology transfer 1 

29 Proceedings of the 11th European conference on information 
systems management (ECISM 2017) 

1 

30 Proceedings of the 5th international conference on innovation 
management, entrepreneurship and sustainability (IMES 2017) 

1 

31 Sage open 1 
32 Science technology and society 1 
33 Software and systems modeling 1 
34 Sustainable development 1 
35 Telos-revista interdisciplinarian en ciencias sociales 1 
Total - 51 

 

Three conclusions are drawn from the above analysis: 

1 First, the fact that the 51 articles appeared across 35 journals and conference proceedings 

indicates that this research most likely does not have a common readership. This may 

hinder the development of theoretical and methodological approaches to the topic, as well 

as preclude the transfer of research results across research communities, consequently 

hampering the generalization of the research findings. 

2 Second, the fact that sustainability-focused journals lead the way (in terms of the number 

of articles) in this field and that little research in top management journals addresses this 
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topic may indicate that sustainability is considered an applied or interdisciplinary topic 

that is more suitable for specialized journals than for management and organization 

journals, which are often theory oriented. 

3 Third, the fact that 86% of the articles are less than 5 years old and that many are 

conference proceedings may indicate that the field has been rapidly emerging. 

 

Figure 7 further summarizes the main theoretical approaches found in the 51 articles. The 

themes were identified by reading the 51 articles, highlighting the main statements that concern 

sustainability, ecosystems, or capabilities, and grouping the statements together by common 

theme. The analysis of the literature follows these themes. 

 

 
Figure 7. The role of sustainability, ecosystems, and capabilities in the theoretical approaches 

of the 51 articles. 

 

Altogether, the 51 articles present rather congruent perspectives on the factors that may lead to 

sustainability. First, this research theorizes that activities within firms and organizations may 

lead to innovation and sustainability. For example, Carayannis et al. (2015) point out that 

business model innovations may lead to organizational sustainability, and Rajala et al. (2016) 
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argue that managerial agency in business model renewal and organizational identity formation 

can help firms account for environmental sustainability. Second, similar conceptualizations 

emphasize that ecosystem collaborations may lead to sustainability. For example, Planko et al. 

(2017) argue that transitions in sustainability require transitions to new technological regimes, 

including the development of new technologies, the creation of markets and changes in 

practices, regulations, policies, and cultural meanings: outcomes that are achieved through 

collaboration within ecosystems. Third, overall, this research presents rather vague 

conceptualizations (cf. Borland et al., 2016; Lozano et al., 2015) and divergent views of what 

needs to be sustained. Sustainability is seen to be related to processes that sustain ecosystems 

(e.g., Elia et al., 2020), to the sustained performance of technological systems (e.g., Kampars 

et al., 2020), and to the economic sustainability of firms and industries (e.g., Peng et al., 2020). 

In only a few articles was, for example, the relation between organizational theories and 

environmental sustainability explicitly discussed (Csedő et al., 2021; Yang et al., 2020; Borland 

et al., 2016). 

 

Furthermore, views on the role of ecosystems in sustainability theory mainly relate to how 

collaboration influences activities within firms, how technologies can create value and shape 

innovation processes within firms and ecosystems, how collaboration benefits firms, and what 

collaboration and governance mechanisms are required for ecosystems to function. For example, 

Schwartz and Bar-El (2015) show that industry associations may influence the innovation 

activities of firms by increasing awareness, providing information, developing innovation 

capabilities and sustaining innovation processes; van de Wetering et al. (2017) argue that 

information technology may help in the process of creating value for stakeholders in business 

ecosystems; Zeng et al. (2017) argue that firms may benefit from ecosystem collaboration 

because ecosystems may provide a solution to the balance between exploitative and exploratory 

innovation activities in relation to sustainable development; and Santos et al. (2021) argue that 

actors in wine tourism ecosystems need to collaborate and that the ecosystem requires various 

governance mechanisms in order to function, implying that the actors benefit from such 

collaborations. 

 

Finally, the 51 articles highlight the fact that capabilities in firms play an important role in 

sustainability and ecosystem collaborations. For example, Borland et al. (2016) argue that a 

firm's capabilities and mindset are important for that firm's ability to pursue ecological 

sustainability; Yang et al. (2020) point out that artificial intelligence can generate new 
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capabilities within ecosystems, which can further enhance ecosystem performance; Figay et al. 

(2012) note that firms need capabilities, such as the capability to ensure the interoperability of 

technical applications, for collaboration within ecosystems; and Yin et al. (2020) state that firm 

capabilities related to the development of sustainable and smart products coevolve. 

 

Two conclusions are drawn from this analysis of the role of ecosystem and capabilities theories 

in sustainability research: 

1 Previous literature has identified sustainability, ecosystems, and capabilities as relevant 

and related concepts, but only a few articles explicitly develop theoretical frameworks that 

combine theories related to sustainability, ecosystems and capabilities. 

2 Sustainability has been identified as an important topic for research, but few articles 

explicitly state the specific sustainability outcomes or theories that they are concerned with, 

and in these articles, it is most often a question of the sustained economic performance of 

firms or ecosystems. Rather, sustainability is seen as a desired but undefined outcome that 

is assumed based on the development of ecosystems or capabilities. However, in reality, 

there is no universal definition of sustainability or universal organizational mechanisms 

that produce sustainability. 

 

Therefore, there is a need for the further development of theories that provide a conceptual 

understanding of how sustainability, ecosystems and capabilities are related to each other, and 

there is a need for a more specific definition of sustainability in management research. 

Additionally, previous research lacks empirical evidence on the relation between sustainability, 

ecosystems, and capabilities in different contexts. 

 

2.3.2 Sustainability, ecosystems, and capabilities in the built environment literature 

 

The literature review on the relations among sustainability, ecosystems and capabilities also 

indicates how the topic has been brought up in the built environment literature. As the built 

environment research field concerns a broad range of topics in general, the 51 articles analyzed 

highlight valuable theoretical insights into built environment research. Nevertheless, even when 

interpreted broadly, only 8 of the articles have a clear connection to the built environment 

industry. 
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The topics covered in the literature mostly relate to 1) smart cities, 2) infrastructure, and 3) 

living labs. First, Pierce et al. (2017) note that the smart city concept lacks an organizational 

theory and develop a framework based on a view of smart cities as a place-specific 

organizational field; Sabatini-Marques et al. (2020) argue that sustainability transformations in 

cities require ecosystem thinking to overcome structural issues and to align innovation efforts 

throughout the city; Santos et al. (2017) explore strategies for public management to facilitate 

the codesign and cocreation of smart cities; and Faber et al. (2018) introduce a model for the 

analysis and visualization of business ecosystems around smart mobility solutions in cities. In 

this literature, smart cities are seen as location-specific ecosystems for urban development, and 

it is assumed that smart cities may contribute to sustainable development. 

 

A second group of articles focuses on infrastructure development. Planko et al. (2017) argue 

that firms need to develop infrastructure systems, such as smart grids, collectively within their 

ecosystem. De Langen et al. (2020) argue that circular economic activities in ports form 

synergies across business ecosystems and may have a significant impact on the future business 

models of ports. Roukouni et al. (2020) use an innovation ecosystem perspective to develop 

games that can be used as a tool for training, learning, and decision making in relation to 

complex logistics and transport systems Finally, the article by Faber (2018) considers 

infrastructure development by focusing on the business ecosystem around smart mobility 

infrastructure. In this literature, infrastructure development is argued to be a source of 

sustainable development, and ecosystems are seen as forming around complex infrastructure 

systems. 

 

Third, and finally, two of the articles concern living labs. Ondiek and Moturi (2019) assess 

living labs in Kenya and argue that living labs need operational and institutional support to 

perform over the long term. The article by Santos et al. (2017) also concerns living labs; the 

authors point out that living labs are a means for innovation collaboration. In these articles, 

sustainability relates mainly to the sustainability of the ecosystem around the living labs, and 

the living labs are important sources of innovativeness in a region. 

 

In conclusion, there is interest in sustainability, ecosystems, and capabilities in built 

environment research. However, the author makes no claim that this review comprehensively 

covers the phenomenon of sustainability, as there may be relevant research with theoretical 

perspectives that are outside the scope of this review but still concern the questions of 
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collaboration for sustainability in the built environment research field. Nevertheless, the review 

confirms that developing a theoretical framework based on sustainability, ecosystems and 

capabilities is relevant to built environment research, and thus far, few articles have developed 

such frameworks. 

 

2.4 A synthesis of the literature reviews and the conceptual framework in this thesis 

 

This section concludes with a synthesis of the three reviews discussed above and presents the 

conceptual framework for this thesis. Table 2 lists the main statements about theory and use of 

theories in the built environment literature, and Table 3 describes how the theories are used in 

this thesis. 

 

The main theoretical perspectives in this thesis are 1) ecosystems, 2) digitalization, and 3) 

sustainability. The advantage of the theory of ecosystems is that it provides a novel perspective 

on the complementarities and interdependencies between actors, as well as on the coevolution 

of capabilities in innovation processes, but ecosystem theory has significant conceptual and 

methodological shortcomings. In the built environment research, the use of this theory has 

potential, but only a small number of scholars have employed ecosystem theory in their research. 

In this thesis, following Eriksson et al. (2019), ecosystems are defined as complex adaptive 

systems of flows that contribute to common system-level outcomes, and this definition is used 

as an analytical framework in the empirical research. Additionally, articles 3 and 4 extend the 

methodological framework on ecosystems. 

 

  



 

 

40 

Table 2. Synthesis of the reviews: Ecosystems, digitalization, and sustainability. 

Key concepts Key insights from theory How is theory used in  
built environment research? 

Ecosystem 

• A theory of complementarities and 
interdependencies between actors, and 
capabilities that co-evolve around 
innovation 

• Theoretical statements about actors, 
relations, activities, assets, institutions, 
outcomes, and ecosystem characteristics 

• Ecosystems cross industry boundaries 
• Ecosystems have life cycles: birth, 

expansion, leadership, self-renewal, and 
death 

• Various conceptual and methodological 
issues 

• Quickly emerging theoretical perspective 
in built environment research 

• Ecosystem concepts are mostly used 
loosely in the current literature 

• Current research includes topics e.g., 
collaboration, value creation, business 
models, technology adoption, actor roles 

• Perspectives relate e.g., to systemic nature 
of business environments, projects as 
ecosystems, software as platform 
ecosystems, location-based ecosystems 

• Opportunities for further research on 
different topics and actor types 

Digitalization 

• Characteristics of digital technologies 
different from those of other technologies 

• Technological contingencies in 
management research 

• Users that have capabilities may benefit of 
the affordances related to digital 
technologies 

• In organizations, affordances relate to what 
organization can do with technologies, but 
organizations are also constrained in use of 
technologies 

• Dynamic capabilities, and particularly 
absorptive capacity, determine how firms 
may benefit from affordances related to 
digital technologies 

• In ecosystems, innovation intermediaries 
have a role to organize absorptive capacity 
at a sectoral level 

• Current research is mainly concerned on 
technologies or built environment life-
cycle phases 

• Literature on innovation in construction 
concludes that innovation is challenging as 
institutional factors hinder innovation, and 
learning in a project-based industry is 
difficult 

• Literature on innovation in facility 
management conclude that sustaining 
innovations is challenging and firms are 
slow to adopt new digital technologies 

• Lack of research on innovation processes 
of real estate owners or ecosystems 

• Innovations in the building management 
phase may have a large impact if 
innovations can be scaled across the 
existing building stock 

Sustainability 
 
(i.e. 
sustainability 
perspectives 
in ecosystem 
and 
capabilities 
research) 

• Research is scattered, which may hinder 
theoretical and methodological 
development 

• Sustainability appears to be considered an 
applied or interdisciplinary topic suitable 
for specialized journals 

• Sustainability research is quickly emerging 
• Current research covers themes e.g., 

ecosystem collaboration and sustainability, 
processes that sustain ecosystems, 
performance of technological systems and 
economic sustainability of firms and 
industries 

• There is a need for further theory 
development that provides conceptual 
understanding on how sustainability, 
ecosystem and capabilities are related to 
each other  

• There is a need for a more specific 
definition of sustainability in management 
research; currently, sustainability is seen as 
a desired but undefined outcome that is 
assumed based on development of 
ecosystems or capabilities 

• Topics in the literature mostly relate to 1) 
smart cities, 2) infrastructure, and 3) living 
labs 

• Smart cities are conceptualized as 
location-specific ecosystems for urban 
development, and it is assumed that smart 
cities may contribute to sustainable 
development 

• Infrastructure and living labs are argued to 
be a source of sustainable development, 
and ecosystems are seen to form around 
complex infrastructure systems or living 
labs 

• The review confirms that developing 
theoretical frameworks based on 
sustainability, ecosystem and capabilities 
is relevant in the built environment 
research, and so far few articles have 
developed such frameworks 
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The theoretical dimensions of digitalization relate to 1) the digital technologies themselves, 2) 

the affordances of these technologies for users and organizations, and 3) the dynamic 

capabilities that determine how firms may benefit from the affordances related to digital 

technologies. In built environment literature, research on digitalization and innovation often 

focuses on technologies or phases of the built environment life cycle and then concludes that 

innovation is challenging due to the institutional and organizational characteristics of the 

industry. Nevertheless, this literature lacks research that includes the perspective of real estate 

owners and the wider real estate sector ecosystem. By acknowledging the interrelatedness of 

digital technologies, affordances and capabilities, this thesis defines digitalization as a 

sociotechnical innovation process for the generation, development and implementation of new 

ideas focused on digital technologies. This view is used to guide the empirical research design 

and is used as an analytical framework in the empirical research. Article 5 extends the 

theoretical framework for digitalization. 

 

Table 3. Definitions and uses of theories in this thesis. 
Key concepts Definition How is theory used in this thesis? 

Ecosystem 

• Following Eriksson et al. (2019), an 
ecosystem is defined as a complex 
adaptive system of flows that contribute to 
common system-level outcomes. 

• Industrial ecosystems perspective (flow 
analysis) and social network analysis 
theory are used to define/analyze: 
1. ecosystem boundary conditions,  
2. flows that form networks in 

ecosystems,  
3. multilayered structures, i.e., goal-

specific ecosystem layers, 
4. multilevel structures, i.e., actor, 

network and system-level properties 

Digitalization 

• A sociotechnical innovation process for 
the generation, development and 
implementation of new ideas focused on 
digital technologies. 

• The interrelatedness of:  
1. digital technologies,  
2. digital affordances and,  
3. dynamic capabilities,  

constitute the theory of digitalization and 
guides the empirical research design. 
 

• Digitalization and ecosystem are related as 
organizations’ routines and capabilities are 
embedded in flows that constitute 
ecosystems 

Sustainability 
in the built 
environment 

• The degree to which the built environment 
satisfies the long-term economic, social, 
and environmental needs of society and as 
society’s ability to sustainably construct 
and manage the built environment 

• Sustainability and digitalization are 
embedded in business development 
functions and processes in the real estate 
sector 
 

• Sustainability lens guides the research 
design and is used in the interpretation of 
the findings 
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Finally, the analysis of the sustainability literature shows that sustainability research is scattered 

but emerging rapidly. Additionally, the analysis points to the need for a better understanding of 

how sustainability, ecosystems and capabilities are related to each other and for a more specific 

definition of sustainability in management research. In the built environment literature, few 

articles combine the sustainability, ecosystem, and capabilities perspectives. Articles in this 

area utilize conceptualizations of location-specific ecosystems for urban development and 

ecosystems that form around complex infrastructure systems or living labs, and it is assumed 

that these ecosystems may contribute to sustainable development. In this thesis, sustainability 

is defined as the degree to which the built environment satisfies the long-term economic, social, 

and environmental needs of society and as our ability to sustainably construct and manage the 

built environment, and this theoretical lens guides the research design and interpretation of 

findings. Articles 5 and 6 contain the findings on sustainability. 
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3: Research design and methods 
This section presents the research design, methodology and methods in this thesis. The first 

section describes how the six articles align with the purpose of this thesis and how the research 

project was designed. Then, the empirical research methods, concept analysis methods and 

literature review methods are introduced. 

 

3.1 Research articles and research process 

 

The purpose of this thesis is to increase the understanding of digitalization and sustainability in 

the built environment ecosystem. For this purpose, six research articles provide data, analyses, 

findings, and discussions that—together with this cover essay—answer the research questions 

and constitute the contribution of this thesis to the literature. Table 4 introduces the purpose 

statements, methods, and data for the six articles and the cover essay. 
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Table 4. Purposes, methods and data in the research articles and thesis. 
Article Title Purpose Method Data 

1 

What kind of theory is 
ecosystem theory? A 
critical concept 
analysis 

Identifies and critically 
reviews the conceptual 
structure of ecosystem 
theory. 

A structured 
literature review;  
formal concept 
analysis. 

Based on reading of 145 articles, 
finds 92 definitions of ecosystems 
and 154 concepts associated with 
ecosystem concepts, which are 
analysed with formal concept analysis 
methods. 

2 

A review of business 
ecosystem research 
methods: A general 
critique, research gaps 
and the potential 
benefits of social 
network analysis 

Examines the choice of 
methods in ecosystem 
research and develops 
an argument for use of 
SNA in ecosystem 
research. 
 

A structured 
literature review. 

Analyses the methods used in 944 
empirical ecosystem research articles. 

3 

What are business 
ecosystems made of? A 
methodological 
framework for research 
on ecosystem 
microstructures based 
on social network 
analysis and event data 

Develops a 
methodological 
framework for 
understanding 
ecosystems based on 
their microstructures. 

Methodological 
development; 
an illustrative 
case study; 
social network 
analysis. 

A unique data set of quantitative 
financial transactions data from 2 real 
estate owners; 
the data set is used to identify 414 
organizations in the business 
ecosystem. 

4 

A mixed methods 
approach to research 
on innovation 
ecosystems: From 
qualitative to 
comparative ecosystem 
research 

Presents a 
methodology for 
studying actor- and 
system-level attributes 
of innovation 
ecosystems, and 
analysis of ecosystem 
layers. 

Interviews and 
document 
analysis; 
methodological 
development; 
social network 
analysis. 

Interview data gathered from 32 
interviews with organizations 
representing a Swedish real estate 
sector business ecosystem; document 
analysis of more than 350 documents. 

5 

Digitalization 
innovation capabilities 
and absorptive capacity 
in the Swedish real 
estate ecosystem 

To increase the 
knowledge of real 
estate firms’ 
capabilities to 
innovate, their capacity 
to absorb new 
innovations, and 
consequently benefit 
from digital 
technologies in an 
ecosystem context. 

A structured 
literature review; 
qualitative 
interview study. 

Interview data gathered from 32 
interviews with organizations 
representing a Swedish real estate 
sector innovation ecosystem. 

6 

Social network 
analysis in research on 
digitalization in 
sustainable built 
environment: A review 
of research 
accomplishments and 
future research 
challenges 

To analyze the 
potential contribution 
of SNA to 
digitalization in 
sustainable built 
environment research. 

A structured 
literature review. 

Analyses the methods used in 2169 
empirical built environment research 
articles. 

Thesis 

Digitalization, 
sustainability, and 
ecosystems: An 
application of social 
network analysis to the 
real estate sector 

To increase the 
understanding of 
digitalization and 
sustainability in the 
built environment. 

Literature review 
methods;  
a synthesis and 
discussion of the 
findings. 

Analysis of literature on ecosystems, 
digitalization and sustainability. 

 

The research process is presented in Figure 8. The process can be split into three stages, which 

comprise separate but partially overlapping processes that occurred between fall 2017 and fall 

2021: 1) the initial empirical data collection, 2) the structured literature reviews, and 3) the 
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analysis of the ecosystem structures with social network analysis. Here, the general approach 

to the research process is briefly discussed, and each of the stages is presented in more detail in 

the following sections. 

 

 
Figure 8. Research process. 

 

First, data collection started in 2017 with initial interviews, document analysis and participation 

in industry seminars. The initial approach was aimed at conceptualizing digitalization as a 

phenomenon within the real estate sector through a phenomenon-driven research approach 

(Schwarz and Stensaker, 2014; 2016; Von Krogh et al., 2012). This was seen as necessary, as 

at that time, digitalization was not an established concept in practice or in the literature. An 

approach that starts from empirical data collection, rather than theory, has the advantage that 

the research may not be constrained by theoretical assumptions derived from an existing theory 

that are too strict. Rather, the role of theory is to position the findings in relation to current 

knowledge (Schwarz and Stensaker, 2014), and then the empirical observations and findings 
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can be used to advance an existing theory or to build a new theory (Eisenhardt and Graebner, 

2007). Therefore, theorizing occurred as an inductive process. The initial empirical data 

collection also guided the selection of the research method, following the advice for a pragmatic, 

instrumental mixed-methods approach that starts from qualitative methods and proceeds to 

more structured methods (Schwarz and Stensaker, 2014; 2016; Von Krogh et al., 2012; 

Eisenhardt and Graebner, 2007). 

 

Second, the process of positioning the observations in relation to current knowledge required 

an extensive analysis of the research literature on digitalization and innovation. This is 

especially true as the literature on digitalization, innovation and real estate owners is scattered 

across multiple streams of the built environment literature, which has developed extensively in 

recent years. Therefore, the articles, this cover essay, and the Licentiate Thesis (Kytömäki, 

2020), contain multiple structured literature reviews on the topic of ecosystems, digitalization, 

and sustainability. Each review is based on distinct literature samples that were searched, 

selected, analyzed, and presented according to the aims and scopes of the reviews. The review 

in article 5 was first written from 2018-2019 and then updated in 2021. The reviews in articles 

1, 2 and 6 and in this cover essay were written from 2020-2021. These reviews were also 

essential for the theoretical and methodological development of the thesis. The main approach 

used in the literature reviews is confirmatory (Webster and Watson, 2002), meaning that a 

deductive theorization process was followed, although in some instances the categorization of 

the literature was based on thematic or open coding, which is essentially an inductive process 

(Wolfswinkel et al., 2013). The analysis of the literature also employed a concept analysis 

method, namely, formal concept analysis (Wille, 1981; Wille, 1992; Wille, 2005; Ganter and 

Wille, 1999; Ganter et al., 2005), the results of which are presented in article 1. 

 

Third, the analysis of the ecosystem structures began with three observations: 1) that there is a 

great need for an ecosystem analysis in the real estate sector, 2) that social network analysis 

provides an excellent methodological basis for ecosystem analysis, and 3) that the ecosystem 

literature lacks systematic methods for the analysis of ecosystem structures. The analysis in 

article 4 is based on interviews and additional document analysis, and the analysis in article 3 

is based on financial data from two real estate owner firms. Altogether, the analysis 

demonstrates how social network analysis methods can be used with multiple data sources in 

ecosystem research. 
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3.2 Empirical research methods 

 

The aim of the empirical data collection was to provide understanding for the research design 

and for the analyses that are presented in articles 3, 4 and 5. Altogether, the data were collected 

from five sources between fall 2017 and fall 2021: 1) 32 interviews with organizations 

representing a Swedish real estate sector business ecosystem, 2) more than 350 documents that 

include websites, annual reports and news articles, 3) a case study of real estate owners that 

represent 414 organizations in the business ecosystem, 4) participant observations in more than 

20 industry seminars on digitalization and PropTech, and 5) more than 25 industry reports that 

cover the topics of digitalization, ecosystems or PropTech. The data collection benefited from 

the long time frame, the use of multiple data sources, and the fact that several key actors 

remained the same throughout the data collection process. 

 

In particular, the empirical study focuses on an ecosystem of actors in the Swedish real estate 

sector; each actor contributes to the real estate business. A real estate owner is defined as an 

organizational actor that owns, develops, and rents real estate as its primary business. The 

empirical study focuses mainly on real estate owners that hold a large property portfolio, as 

these actors are expected to be at the forefront of innovation in the sector, and it is more likely 

that large owners have resources for business development. However, some smaller firms were 

also included. In addition, the initial data collection showed that technology suppliers and 

industry associations are important sources of innovation in the ecosystem, and therefore, the 

empirical study focuses on 1) real estate owners, 2) technology suppliers, and 3) industry 

associations. 

 

The data collection and analysis methods are presented in the following sections, focusing on 

1) interviews, 2) observations, industry collaborations and document analysis, and 3) social 

network analysis. 

 

3.2.1 Interviews 

 

Table 5 lists the 32 interviews. Eighteen of the interviews were with representatives of the real 

estate owners: residential building owners (5 private and 5 public); commercial property owners 

(5), including owners of hotels, retail facilities and offices; and community service building 
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owners (3), including owners of education and health care facilities. The owners were selected 

from multiple property type categories so that different perspectives could be compared; 

however, it should be noted that, for example, factories and logistics properties were excluded. 

The suppliers (11 interviews) were selected based on their existing collaborations with the 

interviewed real estate owners. Six of the suppliers represent newly founded PropTech startup 

firms, and five are long-established technology suppliers in the industry. These supplier types 

have different characteristics, and therefore both types were included. The industry associations 

(3 interviews) were selected based on their central role in the development of the industry, 

which was also evident after the initial data collection. All interviewees held manager or senior 

manager positions in their organizations, and they held the main responsibility for digital 

development in their organizations. The interviews were held between 2017 and 2019 and 

lasted between 44 minutes and 2 hours and 18 minutes in length. 
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Table 5. The 32 interviews. 
 

Org. type 
 

Size 
Public/ 
private 

 
Interviewee role 

 
Year 

 
Length 

Real estate owners 
Commercial property 400,000 m2 Private IT manager 2017 49min 

Commercial property 1,070,000 m2 Private Head of digital development and 
sustainability 2019 1h:31min 

Commercial property 4,200,000 m2 Private Strategic Initiative Project Manager  2019 47:min 
Commercial property 200,000 m2 Private Vice President 2017 1h:16min 
Commercial property 1,400 buildings Private Head of Business Development and IT 2019 1h:7min 
Community service 
property 383 buildings Private Head of Property Management 2018 1h:16min 

Community service 
property 3,000,000 m2 Public Head of Innovation and Sustainable 

Development 2018 1h:20min 

Community service 
property 600 buildings Public Operations Manager 2019 1h:7min 

Residential property 3,000 apartments Private CEO 2017 1h:33min 

Residential property 500,000 resident 
members Private Business Area Manager 2018 47min 

Residential property 24 buildings Private CEO 2018 2h:6min 
Residential property 500,000 residents Private Business Development Manager 2017 1h:27min 
Residential property 2,200,000 m2 Private Business Development Manager 2017 1h:1min 
Residential property 1,200,000 m2 Private IT and Innovation Manager 2018 1h:12min 
Residential property 392 buildings Public Head of Expert Support 2019 1h:25min 
Residential property 26,000 apartments Public Chief Digital Officer 2018 1h:1min 
Residential property 22,000 apartments Public Digitalization Strategist 2018 1h:26min 
Residential property 2,000,000 m2 Public IT Manager 2017 1h:3min 

Technology suppliers 
New PropTech supplier - Private Co-Founder 2019 1h:2min 
New PropTech supplier - Private Co-Founder 2018 1h:11min 
New PropTech supplier - Private Co-Founder 2019 1h:23min 
New PropTech supplier - Private Co-Founder 2019 57min 
New PropTech supplier - Private Founder 2017 1h:6min 
New PropTech supplier - Private Chief Operating Officer 2019 1h:24min 
Established supplier - Private Head of Strategic Marketing 2019 1h:32min 
Established supplier - Private Country Division Lead 2019 1h:40min 
Established supplier - Private R&D Manager 2018 49min 
Established supplier - Private Senior Consultant 2018 52min 
Established supplier - Private Head of Business Development 2019 48min 

Industry associations 
Industry association - - Senior Consultant 2018 44min 
Industry association - - Chief Digital Officer  2017 49min 
Industry association - - Digitalization Expert 2018 2h:18min 

 

In accordance with the phenomenon-driven research approach (Schwarz and Stensaker, 2014; 

2016; Von Krogh et al., 2012), the interview guidelines were first formulated around 

preselected themes based on the theories of dynamic capabilities and absorptive capacity 

(Cohen and Levinthal, 1990; Zahra and George, 2002; Winter, 2003). As the research 

progressed, the interview guidelines were updated with more specific questions and were 

adapted according to the type of organization that the interviewees represented. The interviews 

were semistructured and included the following themes: 1) perceived drivers of and obstacles 

to digitalization, 2) actions that the interviewees’ organizations had planned or had taken, 3) 
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the impacts of these activities on the organization’s routines, structures, and roles, and 4) 

collaborations that the organizations participated in related to digitalization. 

 

The interview data were used in articles 4 and 5. First, the interviews were transcribed. Then, 

for article 5, the transcripts were grouped (Gioia et al., 2013) into digitalization themes using 

NVIVO 12 software. Article 5 provides a more detailed description of this process. For article 

4, the interviews were analyzed to identify those organizations that collaborate for innovation. 

This analysis is explained in more detail in article 4, as well as in the section about social 

network analysis below. 

 

3.2.2 Observations, industry collaboration and document analysis 

 

The role of observations and industry collaboration in the methodology was to 1) develop the 

research design and facilitate the interpretation of the findings, 2) empirically validate the 

findings through presentations and discussions with industry representatives, and 3) develop 

the ecosystem through participation in activities for business and ecosystem development. The 

research progressed from observations of industry collaborations (participant observation) to 

more active roles in industry development (action research). 

 

The observations mainly relate to the authors’ participation in more than 20 industry seminars 

on digitalization and PropTech in Sweden, Finland, and the UK, as well as in seminars held 

online. The advantage of seminar participation as a data collection method is that seminars offer 

presentations of the latest developments in the industry in a rather structured format. The 

observations were essential for deepening the understanding of the specific research context 

(Schwarz and Stensaker 2016), as well as for identifying which actors and topics in 

digitalization were relevant for the innovation ecosystem. The observations were not, however, 

analyzed as a data set in the articles. 

 

In addition, presentations with industry representatives (7 presentations) aided the research by 

validating the empirical findings and confirming the relevance of the project to the built 

environment industry. The more participatory activities in business and ecosystem development 

in the industry relate to the author’s roles 1) as an advisor to PropTech startup firms in a startup 

accelerator program and in a national PropTech association, 2) as an advisory board member 

for a national PropTech association and for a sustainable built environment startup investment 
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fund, 3) as a jury member in one national and one international PropTech startup competition, 

and 4) as a coordinator of the research collaboration between industry and academia. The 

methodological advantages of these participatory development activities are difficult to 

quantify, but expertise and networks developed therein have most certainly been helpful in 

many ways, for example, during the interviews with industry representatives and for 

triangulation of findings. 

 

The document analysis served two purposes in the methodology. First, the reading of more than 

25 different industry reports on digitalization, ecosystems and PropTech that concerned several 

different markets, mostly in the US and Europe, informed the research design and the 

interpretation of the findings. Second, the analysis of more than 350 documents including 

websites, annual reports and news articles provided the data used in article 4, and this is 

discussed in more detail in the following section on social network analysis. Overall, the 

document analysis proved to be an important component of the methodology, as it confirmed 

many of the findings and observations from the interviews and industry collaborations, thereby 

triangulating the findings. 

 

3.2.3 Social network analysis 

 

Social network analysis, defined as a research perspective that takes nodes, relations, and the 

networks that they form as the unit of analysis (Marin and Wellman, 2011), is one of the central 

concepts in this thesis. This definition highlights the formal methodological dimension of social 

network analysis, i.e., the focus on networks that are defined and analyzed with mathematical 

precision. 

 

Social network analysis as a method, however, is always bound to a more theoretical discussion 

of what constitutes an actor, a tie, or a network, or of the profound mathematical or sociological 

properties of networks. In this thesis, the main theoretical foundation for these network 

components is established in the discussion on ecosystem theory, and further discussion on the 

theoretical dimensions of social network analysis is limited. Rather, it is noted only that because 

networks as such are theoretical concepts (e.g., Borgatti and Halgin, 2011), to use social 

network analysis methods is to apply a theory. Furthermore, social network analysis resembles 

other network theories, such as actor–network theory (Callon et al., 1992), stakeholder theory 

(Friedman and Miles, 2002) and other relational theories on dyads and networks (Gulati, 1998), 
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but what differentiates social network analysis is its focus on the structural aspects of networks 

and the flow of content within those structures (Burt, 1992; Scott, 2013). Finally, a detailed 

description of social network analysis methods and metrics is beyond the scope of the current 

essay. These details can be found in articles 2, 3, 4 and 6 and elsewhere in the social network 

analysis literature. Rather, the focus in this section is on the ways in which social network 

analysis is used in the empirical studies in this thesis. 

 

Articles 3 and 4 apply social network analysis methods to empirical research. Both articles 

employ data on actors and ties to describe ecosystem-level structures. Article 4 shows how 

system-level properties, such as innovation goals, can be analyzed and how the identification 

of system-level properties enables the analysis of ecosystem layers. Article 3 focuses on an 

analysis of how ecosystem-level properties emerge from actor-level network properties. 

Neither of the methodological approaches limits the ecosystem to fall within national borders 

or regional clusters, both business and nonbusiness actors are included, and the analysis relies 

on longitudinal observations of the ecosystem (cf. Tsujimoto et al., 2017). The analysis in 

article 4 is performed with Gephi, and the analysis in article 3 is performed with RStudio. 

 

The data on actors and ties used in article 4 were collected from 32 interviews and the analysis 

of more than 350 documents. The 350 documents were selected based on snowball sampling, 

starting from the actors and ties identified in the interviews. Snowball sampling was continued 

until all the recently published documents and websites of organizations that were identified as 

a part of the network were analyzed. The advantage of this qualitative approach is that it 

provides an excellent description of the mechanisms that operate within the ecosystem, and the 

advantage of snowball sampling is that it produces a quite comprehensive data set. Additionally, 

in a situation in which the industry is developing rapidly and innovation collaborations are 

being formed, an explorative research approach may be the only possible method for identifying 

changes in the ecosystem; therefore, a phenomenon-based research approach was found to be 

helpful (Von Krogh et al 2012). Both data sources provide information on innovation 

collaborations (ties) between the organizations (actors) participating in and goals (actor-level 

properties) of these collaborations, which are analyzed to identify the common goals within 

each ecosystem layer. The article develops an argument that this approach is an improvement 

over the existing ecosystem research methodology. 
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Article 3 develops an argument for a methodological framework of ecosystem microstructures 

and operationalizes that framework with an illustrative case study. The data for article 3 come 

from two real estate owner firms, which are selected as representative cases of real estate 

owners in the Swedish real estate business ecosystem. The study was conducted in collaboration 

with the Sveriges Allmännytta, which is an industry development and interest organization for 

over 300 nonprofit municipal and private housing companies throughout Sweden. The data 

itself contain all financial transactions for the case firms over one year, and in the analysis, 

annual invoicing indicates the ties between suppliers and the case firms. Altogether, these data 

represent 414 organizations within a network. When aggregated, the data present both actor-

level and system-level properties and the ways in which the system-level properties emerge 

from the transactions. To the best of the author's knowledge, this article is the first to introduce 

a method of ecosystem analysis based on financial data and social network analysis. A further 

description of the framework and operationalization is provided in article 3, and a general 

discussion of the contribution of the articles is provided in the discussion section of this cover 

essay. 

 

3.3 Concept analysis methods 

 

“The aim and meaning of Formal Concept Analysis as mathematical theory of concepts and 

concept hierarchies is to support the rational communication of humans by mathematically 

developing appropriate conceptual structures which can be logically activated.”  

— Rudolf Wille, 2005 

 

A central question in any research relates to the use of theoretical concepts, and all research 

relies on some method of concept analysis, whether expressed implicitly or explicitly. This 

thesis presents a substantive concept analysis of ecosystem concepts. The method of analysis 

is called formal concept analysis (Wille, 1981; Wille, 1992; Wille, 2005; Ganter and Wille, 

1999; Ganter et al., 2005). A detailed description of the method here is beyond the scope of this 

essay, as such a description is provided in article 1 and more profoundly in the literature on 

formal concept analysis. Rather, this section presents the assumptions and justification behind 

this approach to concept analysis. Here, it is noted only that an inherent advantage of formal 

concept analysis is the visual presentation of concepts as line diagrams (called concept lattices), 

which may help clarify the complex relations between different concepts. 
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Generally, there are two types of concept analysis: 1) analysis of concepts-as-entities and 2) a 

dispositional view of concepts, i.e., an analysis of the meaning of the concepts in the context of 

their use (Baldwin, 2008; Rodgers, 1989). The former, analysis of concepts-as-entities, focuses 

on concepts as objects (definiendum) and attributes of the objects (definiens). An example may 

clarify this point. Suppose that the built environment is defined as the “space in which people 

live, work, and recreate on a day-to-day basis” (Roof and Oleru, 2008). Here, the built 

environment is a concept (an object) that is being defined (hence “definiendum”), and the 

phrases that are used to define the built environment (hence “definiens”, which are also called 

the attributes of an object) include the “space in which people live” (homes), the “space in 

which people work” (workplaces) and the “space in which people recreate” (parks, public 

places, etc.). In other words, the object “built environment” has the attributes of “homes”, 

“workplaces”, “parks”, “public places”, etc. Furthermore, concepts are relational, i.e., they are 

dependent on attributes that are concepts themselves. Consequently, concepts form concept 

hierarchies (Ganter and Wille, 1999; Ganter et al., 2005) and concept networks. It then depends 

on the interests of the researcher whether the analysis of the concept hierarchy should cover 

one or more of its layers. 

 

The inherent advantage of the concepts-as-entities view is that concepts can be analyzed and 

compared mathematically, for example, in literature searches of scientific databases, in 

frequency tables, or through cooccurrence analysis or formal concept analysis. These analyses 

are a process of knowledge codification that can make otherwise complex theoretical 

knowledge explicit. This perspective of concept analysis treats the concepts-as-entities 

themselves, without consideration of how the concepts are used in different contexts. The 

concepts-as-entities perspective has its foundations in the logical positivist movement (Rodgers, 

1989). 

 

The disadvantage of the concepts-as-entities perspective is that the same concepts take on 

different meanings in different contexts, for example, in different scholarly communities, and 

therefore, any concept analysis that does not consider the contexts of use may yield questionable 

results. An example is the variety of ecosystem concepts that have emerged in the business, 

innovation, information systems and entrepreneurship literature. In each literature stream, 

different conceptualizations are used, but the concepts also have many similarities. One cannot 
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simply assume that these ecosystem concepts are comparable between research traditions; 

however, the first article engages in this comparison. 

 

Such comparisons are possible when enough knowledge of how a concept is used in a certain 

context is acquired. In the first article, this contextual understanding arises through a rigorous 

literature review and the reading of articles from different contexts. Effort is made not to assume 

prematurely that one specific concept is superior to other concepts but rather to include the 

concepts in their original form in an integrative concept analysis. Additionally, contextual 

understanding is essential for qualitative coding processes and for a discussion of the results in 

relation to the existing literature, through which the findings are contextualized. 

 

More generally, the dispositional view of concepts represents a concept ontology that can be 

seen as contradicting the concepts-as-entities perspective. A pragmatist, however, can find 

these views to be complementary to each other, especially when used consciously and in 

sequential analytical phases. 

 

Finally, a rigorous concept analysis may contribute to scientific knowledge by 1) clarifying 

concepts and concept hierarchies within the existing body of knowledge (Baldwin, 2008), 2) 

developing frameworks for thinking that would otherwise be paralyzed by the “vast marshes of 

intellect and culture” (Wilson, 1963), and 3) developing novel conceptualizations through the 

synthesis of extant knowledge of concepts (Wolfswinkel et al., 2013; cf. Granstrand and 

Holgersson, 2020). Furthermore, the question of concept ontologies is at the heart of the 

processes through which scientific fields are organized over time (Rodgers, 1989; cf. Engwall 

and Hedmo, 2016), as establishing terminology may set boundaries on the type of research that 

is considered valuable. Therefore, concept analysis can have important implications for the 

progress of research. 

 

3.4 Literature review methods 

 

This thesis provides several literature reviews, and there are multiple reasons for this choice of 

method. Here, those reasons are discussed. 
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The type of a literature review that a researcher should choose for an article, or a research 

project is not at all a trivial question, and the literature on review methods provides several 

options. Generally, the type of review is often selected based on the objective of the research 

project or the author’s previous experience with review methods. Snyder (2019) points out that 

reviews typically vary between systematic and nonsystematic (integrative) reviews and that 

those elements of different approaches are often combined. Webster and Watson (2002) observe 

that structured literature review articles are typically more time-consuming than other articles 

but may be of great value for making theoretical progress in a research field. Nevertheless, 

nonsystematic reviews that focus on a narrative are more common in research articles (Booth 

et al., 2016). 

 

One of the advantages of structured literature review methods is that they pull research from 

multiple sources, which is essential for interdisciplinary research. Through this approach, a 

researcher can synthesize literature that would not otherwise be known to researchers who 

operate mainly within only one of the research fields under study. Therefore, structured reviews 

can greatly promote the transfer of knowledge across disciplines. Another advantage of 

structured reviews is evident regarding emerging research topics, which often require 

consolidation. Here, structured reviews can help to advance knowledge by presenting the 

commonalities and differences in approaches to the topic by presenting holistic theories or 

definitions (cf. Granstrand and Holgersson, 2020) and by proposing areas that require further 

research (Webster and Watson, 2002). A third advantage relates to the transparency and 

replicability of the research, which are important for the quality and reliability of literature 

reviews but also for research more generally. For example, if implemented well, then 

trustworthy, structured reviews may improve the system of references and citations that is the 

basis of scientific work and progress. Other benefits of structured literature review methods 

include the facts that an explicit protocol may reduce researcher bias and that a substantive 

review may help position the contributions of new research to existing literature. 

 

In this thesis, articles 1, 2, 5 and 6, as well as the cover essay, employ structured literature 

review methods, especially in the literature search and selection phases. Furthermore, these 

reviews are confirmatory, meaning that they aim to confirm facts within the literature, and 

concept centric—as opposed to author centric—meaning that the reviews focus on the concepts 

in the literature (Webster and Watson, 2002). An example can be found in article 1, which aims 

to confirm the concepts that are used in the ecosystem definitions found in the literature. 
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Additionally, the structured reviews in this thesis follow the PRISMA guidelines for systematic 

reviews and meta-analyses (Moher et al., 2009) in that they extensively describe the aims, 

methodology and results of the reviews. On the other hand, the reviews in articles 1, 2, 5 and 6 

and the reviews in the cover essay can also be considered integrative (Snyder, 2019) in that the 

articles proceed from a purely descriptive presentation of the literature to synthesis and critique. 

The literature reviews in articles 3 and 4 can be considered purely integrative reviews in which 

the literature is selected based on the authors’ existing knowledge of the relevant literature. 

 

Generally, the review methods used in this thesis are justified by the purposes set for the reviews, 

which are derived from the research questions addressed by the articles and the cover essay. 

The methods, however, contain many tradeoffs that should be addressed: any review will be 

limited by 1) the search terms, 2) the databases used to search the literature, 3) the literature 

selection criteria, 4) the methods used to analyze the literature and 5) the methods used to 

present the results. 

 

First, concept analysis methods are also at the heart of structured literature reviews, as reviews 

rely on search terms, which are selected through concept analysis. In this process, a researcher 

crafts search terms and tests them by searching the literature via scientific databases. Initial 

searches and readings provide a contextual understanding of the research field and may 

eventually lead to better search terms (Levy and Ellis, 2006), which is essential for the quality 

of the review. The search terms for this thesis were selected through a process that involved 

testing several search terms, reviewing literature samples, and discussing the search terms with 

colleagues, which improved the search quality to the point that the literature samples fit the 

purpose set for the reviews. Nevertheless, none of the searches were exhaustive, and many 

potentially relevant studies were excluded from the reviews. 

 

Second, the structured reviews relied on four academic databases, namely, WoS, Scopus, ABI 

inform Global (ProQuest), and Business Source Premier (EBSCO), and each search used one 

or two of these databases. This selection was based on the purpose of the reviews and the 

journals that appear in the databases. Again, the aim was to produce a literature sample that fit 

the established purpose. 

 

Third, the literature selection criteria were set based on the article type, language, the journal 

in which the article had appeared, the number of citations and so on. This obviously excludes 
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some articles that are potentially relevant but were excluded due to the selection criteria. For 

example, a review that uses the number of citations as an exclusion criterion favors older articles 

over newer articles. This, however, was considered when establishing the criteria. 

 

Fourth, the articles employ various methods to analyze the literature. The research process for 

each review started with crafting the search terms, reading, and selecting the literature, and the 

analysis of the literature proceeded with a reading of abstracts, bibliometric analysis, and 

keyword searches of the articles. This process tested whether the sampled articles suited the 

purpose of the review and brought about opportunities for the use of certain analytical methods. 

For example, while an analysis of citation patterns and author keywords is not included in the 

articles or this cover essay, these methods were used to obtain an overview of the literature and 

to select studies and methods of analysis. These methods are excellent for mapping topics in 

scientific fields and the flow of ideas from one research field to another, but they are limited in 

terms of what they can say about the content of the articles in the literature. For example, 

citation and author keyword analyses do not specifically provide an understanding of the 

content or context of the articles, which is important according to the dispositional view of 

concepts (Baldwin, 2008; Rodgers, 1989); citation analysis does not address why one article is 

cited by another article; and keyword analysis may highlight patterns in the literature that are 

based on weak associations between the concepts. An example of the latter is that many articles 

use the keyword “sustainability” and are therefore associated with each other in an author 

keyword co-occurrence analysis, but these articles may still not necessarily have any 

substantive connection with each other. However, many reviews assume strong associations 

and make claims accordingly. Rather, the reviews in this thesis and the corresponding articles 

focus on the content of the articles, and this focus always includes a reading of the articles. 

Additionally, each review has two aims: 1) to provide a structured descriptive analysis of the 

literature and 2) to develop arguments through the presentation of research gaps, critiques of 

the literature and synthesis. Both aims are important to the contribution of the articles. 

 

Fifth, the methods for presenting the results are meant to produce a concise summary that 

answers the research question. For this reason, many articles, and a large amount of content 

from the articles, is not included in the final presentation. For example, article 2 presents the 

research methods used in empirical ecosystem research in two tables, which summarize 994 

articles. Such a presentation targets conciseness. Additionally, examples of research articles are 

highlighted in the text, and their relevance to ecosystem research methodology in general is 
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discussed, but again, this presentation cannot include many examples that would deserve to be 

mentioned in an extensive discussion on ecosystem methodology. Rather, illustrative examples 

of literature—which are carefully selected—are meant to present a justified concise summary 

(Gaffar et al., 2015). Similar trade-offs are evident in any research report. 

 

To conclude, the reviews in this thesis are designed to be fit for satisfying the purpose of the 

thesis (Booth et al., 2016): the author claims that the reviews are 1) confirmatory, 2) extensive, 

3) structured, 4) integrative and 5) interdisciplinary, but they are not exhaustive reviews of the 

topics covered. A completely exhaustive review on any topic is not practically possible, as, for 

example, any combination of keywords and selection of scientific databases limits the review. 
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4: Summary of the research articles and findings 
This section presents the six research articles, focusing on the backgrounds, findings, and 

contributions of the articles. First, Table 6 presents the articles, theories, and type of 

contribution that the articles make; second, each of the six articles are briefly introduced; and 

third, the section concludes with a synthesis of the findings and contribution of this thesis. 

 

Empirical contributions (articles 3, 4 and 5) consist of empirical statements that provide a novel 

account of an empirical phenomenon that challenges existing views or reveals something that 

has not been previously documented (Ågerfalk, 2014; Ågerfalk and Karlsson, 2020; Rowe, 

2011). Methodological contributions (articles 2, 3, 4, and 6) are statements that advance 

knowledge about research methods by examining a system of methods or the relation between 

theories and systems of methods (Fetters and Molina-Azorin, 2019). Theoretical contributions, 

in this thesis, are statements that contain new theoretical information on a topic (article 5) or 

examine the system of ideas and concepts related to a theory (article 1). 
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Table 6. Theories in and contributions of the research articles. 
Article Title Theories Type of contribution 
1 What kind of theory is ecosystem theory? A 

critical concept analysis 
Ecosystem theory Theoretical contribution to 

ecosystem research. 
2 A review of business ecosystem research 

methods: A general critique, research gaps and 
the potential benefits of social network analysis 

Ecosystem theory Methodological contribution to 
ecosystem research. 

3 What are business ecosystems made of? A 
methodological framework for research on 
ecosystem microstructures based on social 
network analysis and event data 

Ecosystem theory Methodological contribution to 
ecosystem theory. Empirical 
contribution to build environment 
research. 

4 A mixed methods approach to research on 
innovation ecosystems: From qualitative to 
comparative ecosystem research 

Ecosystem theory 
Digitalization 

Methodological contribution to 
ecosystem research. Empirical 
contribution to build environment 
research. 

5 Digitalization innovation capabilities and 
absorptive capacity in the Swedish real estate 
ecosystem 

Ecosystem theory 
Dynamic capabilities 
Absorptive capacity 
Digitalization 

Empirical and theoretical 
contribution to build environment 
research. 

6 Social network analysis in research on 
digitalization in sustainable built environment: 
A review of research accomplishments and 
future research challenges 

- Methodological contribution to 
build environment research. 

 

4.1 Article 1: What kind of theory is ecosystem theory? A critical concept analysis 

 

Vigren, O. (2021). What kind of theory is ecosystem theory? A critical concept analysis. 

Literature review. Working paper. Author contribution: Sole author. 

 

4.1.1 Background and purpose 

 

Ecosystem theory has emerged as a useful conceptualization for understanding the logic of 

business and innovation in complex business environments. This theory has especially helped 

researchers model the interrelations among social, environmental, and technological factors, 

which are all necessary for innovation. However, several critics have called for more conceptual 

rigor in ecosystem research. The purpose of this article is to address the challenge that 

ecosystem theory lacks a congruent perspective of the conceptual structure of the theory. To 

address this challenge, the article presents a formal concept analysis of 92 definitions of 

business, innovation, entrepreneurial and platform ecosystems. The concept analysis methods 

and the scope of the review differentiate this article from previous reviews that have focused 

on ecosystem concepts. 
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4.1.2 Key findings 

 

The analysis identifies and critically reviews the conceptual structure of ecosystem theory. 

Overall, the analysis shows that there are 154 concepts associated with the four ecosystem types, 

of which 125 concepts are associated with “innovation ecosystem”, 85 with “entrepreneurial 

ecosystem”, 76 with “platform ecosystem” and 98 with “business ecosystem”. The article 

presents the relations among these concepts with a conceptual hierarchy and concludes that the 

theory is largely congruent. Differences in perspectives are related to centralization and 

process- vs. structure-based views of ecosystems, as well as to specific conceptualizations of 

ecosystem types. 

 

4.1.3 Contribution 

 

The article contributes to ecosystem theory by presenting 1) a formal concept analysis of 

ecosystem concepts, 2) proposals for strategies for conceptual development based on formal 

concept analysis and the identification of potential research gaps in conceptual ecosystem 

research, and 3) a critique of the existing ecosystem research. Two arguments are put forward 

based on the analysis. First, ecosystem theory serves the purpose of explaining activities and 

relations between actors who engage in interorganizational innovation if the ecosystem is a 

structure and not simply a metaphor. On the other hand, current ecosystem theory includes 

fewer substantive conceptualizations of assets, outcomes and institutions. Second, the analysis 

shows that ecosystem theory is highly abstract and remains vague in terms of what elements 

constitute an ecosystem, and therefore, the theory would benefit from further theorization on 

its microstructures. In addition, the article discusses potential research gaps and proposes 

research strategies for further ecosystem theorizing. 

 

4.2 Article 2: A review of business ecosystem research methods: A general 

critique, research gaps and the potential benefits of social network analysis 
 

Vigren, O., and Eriksson, K. (2021). A review of business ecosystem research methods: A 

general critique, research gaps and the potential benefits of social network analysis. Literature 

review. Working paper. Author contribution: Proposed the article, coordinated the article 

development, collected and analyzed the data, and wrote most of the article. 
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4.2.1 Background and purpose 

 

The body of research that takes advantage of ecosystem concepts has grown rapidly in recent 

years, but several critics have pointed out that ecosystem concepts are not rigorously defined 

and that related research lacks generally accepted definitions (Oh et al., 2016; Ritala and 

Almpanopoulou, 2017; Tsujimoto et al., 2018; Scaringella and Radziwon, 2018; Phillips and 

Ritala, 2019; Suominen et al., 2018; Stam, 2015; de Vasconcelos Gomes et al., 2018; Alvedalen 

and Boschma, 2017; Granstrand and Holgersson, 2020; Ritala and Gustafsson, 2018). Despite 

this critique—which is justified—ecosystem concepts provide a useful theoretical framework 

for understanding the system-level implications of innovation activities (e.g., Ritala and 

Almpanopoulou, 2017). 

 

However, there has been little discussion of methodology, i.e., the choice of research method, 

in ecosystem research (Phillips and Ritala, 2019), which may hinder methodological 

development in the field. Therefore, to address this gap in understanding ecosystem research 

methodology, this article 1) examines the choice of methods in ecosystem research and 2) 

presents an argument that social network analysis as a research method can improve ecosystem 

research. 

 

4.2.2 Key findings 

 

A review of 1429 ecosystem research articles shows that 435 of the articles are conceptual and 

994 are empirical. Furthermore, 662 of the articles used qualitative methods, 463 used 

quantitative methods, and 187 were mixed method articles. Most of the articles appeared in 

journals in the fields of management, business, or economics, but overall, ecosystem research 

has appeared in 640 journals from 111 different research fields, i.e., WoS Topic Categories. 

The analysis focuses on how different methods have been used in ecosystem research and 

presents the number of articles that have used a given method per research topic area, thereby 

presenting potential methodological gaps in ecosystem research. The analysis of the ways in 

which social network analysis methods have been used in ecosystem research includes a review 

of the topics, the main accomplishments, and the use of the corresponding methods in 38 articles. 
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4.2.3 Contribution 

 

This article makes a methodological contribution to ecosystem theory. The article 1) points out 

potential methodological gaps in ecosystem research, 2) presents a discussion of three general 

methodological issues in ecosystem research and 3) analyzes how social network analysis can 

advance ecosystem research. Therefore, the article extends critical ecosystem research from a 

critique of ecosystem concepts to the less developed topic of methodological questions in 

ecosystem research. 

 

4.3 Article 3: What are business ecosystems made of? A methodological 

framework for research on ecosystem microstructures based on social network 

analysis and event data 
 

Vigren, O., and Eriksson, K. (2021). What are business ecosystems made of? A methodological 

framework for research on ecosystem microstructures based on social network analysis and 

event data. Methodological development based on empirical data.  Working paper. Author 

contribution: Proposed the article and coordinated the article development, collected and 

analyzed the data in collaboration with the co-author, and wrote most of the article. 

 

4.3.1 Background and purpose 

 

Developing an understanding of business environments is a universal managerial problem, and 

ecosystem theory has provided a useful conceptualization for making sense of the logic of 

business and innovation in complex environments. Nevertheless, the use of ecosystem concepts 

in empirical research has proven to be a methodological challenge, in large part due to the lack 

of methodological developments, especially those related to ecosystem microstructures, 

quantitative methods and comparative research. Therefore, the purpose of this article is to 

address the shortcomings in ecosystem methodology by developing a methodological 

framework for understanding ecosystems based on their microstructures. To this end, the article 

proposes and operationalizes a methodological framework that is based on social network 

analysis and data on events, such as financial transactions. 
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4.3.2 Key findings 

 

The findings in the article relate to the development and operationalization of a methodological 

framework. The central features of the framework include the flows between actors that form 

actor-level networks and the system-level network structures that emerge from these 

microfoundations. An argument is made that the network structures can be analyzed using 

social network analysis methods and metrics. Based on an analysis of a network of 2 buyers 

and 412 suppliers, the operationalization illustrates how ecosystem-level properties, such as 

actor roles, interdependency, and business goals, emerge from bilateral ties between buyers and 

sellers. 

 

4.3.3 Contribution 

 

The methodological contribution of the article relates to 1) the introduction of a novel 

methodological framework, 2) the operationalization of the framework through an illustrative 

case study, and 3) a discussion of the benefits of the framework and the use of event data for 

ecosystem research. This framework paves the way for research on ecosystem flow structures, 

such as financial flows, workflows, or flows of goods and services, which can be analyzed with 

event data. Second, the framework demonstrates how ecosystems can be analyzed as multilevel 

structures such that actor-level and system-level network properties, as well as the emergence 

of system-level properties, can be analyzed using social network analysis methods and metrics. 

Finally, an argument is made that as event data are often comprehensive and analysis methods 

are scalable, efficient, and automatable, the methodology enables quantitative and comparative 

research and the efficient analysis of ecosystem microstructures. Such improvements in the 

cost–benefit ratio related to ecosystem analysis may have wide implications for research and 

practice in the future. 

 

4.4 Article 4: A mixed methods approach to research on innovation ecosystems: 

From qualitative to comparative ecosystem research 
 

Vigren, O. (2019). A mixed methods approach to research on innovation ecosystems: From 

qualitative to comparative ecosystem research. Methodological development based on 

empirical data. Working paper. Author contribution: Sole author. 
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4.4.1 Background and purpose 

 

Research on innovation ecosystems has surged rapidly in recent years. However, this surge has 

led to a plurality of ecosystem conceptualizations, which has presented a further challenge to 

the methodological development of ecosystem research (Phillips and Ritala, 2019). On the other 

hand, existing ecosystem research has focused mainly on conceptual development, and 

empirical research has been primarily driven by qualitative case studies. One promising avenue 

for the development of conceptually and methodologically rigorous ecosystem research is to 

view ecosystems as complex adaptive systems (Roundy et al., 2018; Ritala and Gustafsson, 

2018; Phillips and Ritala, 2019). Therefore, the purpose of this article is to extend knowledge 

on innovation ecosystem research methods by proposing a methodology based on a mixed 

methods research approach. 

 

4.4.2 Key findings 

 

The article develops a pragmatic methodology for innovation ecosystem research based on the 

“complex adaptive systems agenda” in innovation ecosystem research. For this, the article 

operationalizes the innovation ecosystem concept in a study that uses qualitative research 

methods to identify innovation goals, actors and actor types in innovation ecosystems and 

proposes that these ecosystems consist of networks that can be quantitatively analyzed with 

social network analysis metrics. Moreover, the identification of the goals of collaborations 

allows for the analysis of ecosystem layers that are based on different innovation goals. 

 

The strength of this mixed methods approach is that qualitative interviews and document 

analysis highlight the logic of innovation within the ecosystem, and then again, the 

quantification of data highlights the structural features of the ecosystem, which is essential for 

understanding the function of an ecosystem. However, it must be pointed out that ecosystems 

are complex and cannot be described in their entirety, but the proposed methodology provides 

a pragmatic and operationalizable approach to such a description. 

 

The empirical analysis identifies the central actors in the innovation ecosystem and, for example, 

shows that the real estate owners have formulated innovation goals that do not actualize into 
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collaborations in the innovation ecosystem. Therefore, the empirical analysis draws out 

challenges and opportunities in the innovation activities of the sector. 

 

4.4.3 Contribution 

 

The article makes a methodological contribution to innovation ecosystem research and an 

empirical contribution to built environment research. First, the main methodological 

contribution is the introduction of a method for quantifying qualitative data and describing 

ecosystem structures and layers based on social network analysis methods and metrics. 

Specifically, the article demonstrates a method by which qualitative data can be used to define 

the boundaries of innovation ecosystems and ecosystem layers through snowball sampling in 

interviews and document analysis. Furthermore, the method addresses the distinction between 

actor-level and system-level attributes, such as innovation goals, as well as the recognition of 

multiple ecosystem layers that are dependent on system-level attributes. The main empirical 

contribution is the identification of central actors in the real estate sector’s innovation 

ecosystem and an analysis of the challenges and opportunities in the innovation activities of the 

sector. 

 

4.5 Article 5: Digitalization innovation capabilities and absorptive capacity in the 

Swedish real estate ecosystem 
 

Article 5 Vigren, O., Kadefors, A., and Eriksson, K. (2022). Digitalization innovation 

capabilities and absorptive capacity in the Swedish real estate ecosystem. Empirical article. 

Accepted for publication in ‘Facilities’. Author contribution: Proposed the article and 

coordinated the article development, collected and analyzed the data, and wrote most of the 

article. 

 

4.5.1 Background and purpose 

 

For real estate owners to be able to benefit from digital technologies, they need to develop 

innovation capabilities related to digitalization. Their ability to innovate is important for the 

built environment sector at large, as they are key decision makers in all phases of the building 

life cycle (Kulatunga, 2011). However, many recent studies have identified a lack of research 
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on real estate firms’ innovation capabilities (Kumar et al., 2017; Wofford et al., 2020; 

Magdaniel et al., 2018; Kytömäki and Kadefors, 2018; Bröchner et al., 2019; Kytömäki, 2020; 

Ullah et al., 2018; Carbonari et al., 2018; Koch et al., 2019). Additionally, there is a practice-

related gap, as both real estate owners and technology suppliers (e.g., Westergren et al., 2017; 

Fastighetsägarna Stockholm, 2018; Baum, 2017; Tagliaro et al., 2020) benefit from 

understanding each other's needs and capabilities and from understanding the forms of 

collaboration available in an innovation ecosystem context. 

 

Therefore, the purpose of this article is to increase knowledge of real estate firms’ capacity to 

innovate and, consequently, their capacity to absorb new innovations and benefit from digital 

technologies in an ecosystem context. 

 

4.5.2 Key findings 

 

The structured literature review further elaborates on the need for research on real estate owners’ 

innovation processes, as well as the wider ecosystem around these processes, in the innovation 

literature on the real estate sector. 

 

This qualitative empirical study shows that real estate owners, technology suppliers and 

industry associations have initiated a wide variety of digitalization and organizational change 

projects and have consequently developed their innovation capabilities, increased the 

absorptive capacity of their firms, and reshaped the innovation ecosystem. For example, all 

interviewed organizations had made changes to their organizations in relation to digitalization: 

the real estate owners had established roles related to innovation management (e.g., Chief 

Digital Officers), industry associations had assumed the roles of innovation brokers and 

innovation intermediaries in the innovation ecosystem, and suppliers increasingly acted as 

systems integrators between real estate sector actors. Additionally, development related to 

digitalization is strongly associated with sustainability, as projects are undertaken in newly 

founded business development departments that have responsibilities related to both 

digitalization and sustainability. Finally, the article also identifies several drivers of and 

obstacles to digitalization in the real estate sector. 
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4.5.3 Contribution 

 

The article makes an empirical and theoretical contribution to the built environment literature. 

First, it presents a novel account of an emerging empirical phenomenon in the real estate sector 

and provides evidence that partially challenges the view that real estate owners are merely 

conservative and passive actors in innovation. Rather, the article clarifies the challenges, 

opportunities and capabilities related to innovation in the real estate sector and thereby broadens 

the existing knowledge on the topic. Additionally, the new roles and organizational forms 

related to digitalization in the real estate owners’, technology suppliers’ and industry 

associations’ organizations, and in their collaborations, have not been extensively documented 

in the previous built environment literature. 

 

Second, the article extends the theoretical knowledge in the built environment literature with a 

discussion of the impact of digitalization on organizational innovation capabilities and 

absorptive capacity in the real estate owners’, technology suppliers’ and industry associations’ 

organizations and of the impact of digitalization on ecosystem-level innovation capabilities. 

Specifically, the article develops an argument that increases in absorptive capacity and 

innovation capabilities can have long-term positive effects on innovation in the built 

environment sector at large, as real estate owners are key decision makers within the sector. 

Additionally, to the best of the author's knowledge, this article is the first to introduce the 

concepts of absorptive capacity and innovation ecosystems into the research literature on real 

estate owners. More broadly, the article develops a theoretical framework for research on 

digitalization from an organizational and managerial perspective, which can be used in further 

research in the built environment literature. 

 

4.6 Article 6: Social network analysis in research on digitalization in sustainable 

built environment: A review of research accomplishments and future research 

challenges 

 

Eriksson, K., Vigren, O., and Lindstrand, A. (2021). Social network analysis in research on 

digitalization in sustainable built environment: A review of research accomplishments and 

future research challenges. Literature review. Submitted for review. Author contribution: 
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Coordinated the article development, analyzed the data, and wrote the article in collaboration 

with the co-authors. 

 

4.6.1 Background and purpose 

 

Today, digitalization and sustainability are trends that have a profound impact on the built 

environment sector, and these phenomena transcend traditional organizational and 

technological boundaries. Therefore, research on digitalization and sustainability requires new 

methods and frameworks of analysis. Furthermore, methodological developments are essential 

for advancing theory in a field, and this article identifies social network analysis as a method 

that could greatly contribute to the built environment literature on digitalization and 

sustainability. 

 

Therefore, this article 1) reviews the use of social network analysis in the built environment 

literature concerning digitalization and 2) analyzes the potential for social network analysis to 

contribute to research on digitalization and sustainability in the built environment. Additionally, 

the article develops a framework for the central themes in the literature and presents the method 

choices within this literature. 

 

4.6.2 Key findings 

 

The review of the methods used in 3113 articles that concern digitalization in the built 

environment shows that only 19 articles used social network analysis methods. Furthermore, 

the article discusses social network analysis as a research method and presents the 

accomplishments of social network analysis in the built environment research on digitalization. 

Areas of research that have used social network analysis methods are, for example, the 

management of construction projects and project teams, project stakeholder analysis, events 

related to construction accidents, incentives in construction projects, and the dynamics of 

collaborative networks for BIM implementation. Nevertheless, many areas of built environment 

research could benefit from social network analysis methods. 
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4.6.3 Contribution 

 

The article makes a methodological contribution to the built environment literature, especially 

the literature that focuses on digitalization and sustainability. The contribution is that the article 

identifies and reviews existing research that takes advantage of social network analysis and 

presents an analysis of how social network analysis can contribute to the research on 

digitalization and sustainability in the built environment. The potential for this contribution is 

discussed in relation to the topic areas identified in the built environment research. In particular, 

the article points out that social network analysis can be used to study networks of actors or 

individuals, networks of physical objects, material or data, or combinations of these research 

objects and that social network analysis provides a rich set of concepts and measurements that 

can be used in future research. 

 

4.7 Summary of the findings and contribution of this thesis 

 

Tables 7 and 8 summarize the findings and contributions of this thesis to the built environment 

research on digitalization and sustainability and to ecosystem theory and methodology. 

 

The findings and contributions to the built environment research on digitalization and 

sustainability are presented in articles 3, 4, 5 and 6, of which articles 3, 4, and 5 report the 

empirical and theoretical findings related to digitalization and sustainability in an ecosystem 

context and article 6 focuses on the use of social network analysis in the built environment 

research on digitalization and sustainability, thereby making a methodological contribution to 

the literature. The empirical and theoretical contributions relate specifically to the real estate 

owners’, technology suppliers’ and industry associations’ organizations and ecosystems, and 

an argument is made that developments related to digitalization can have wider implications in 

the built environment sector at large. The methodological contribution specifically focuses on 

the literature on digitalization and sustainability in the built environment. 
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Table 7. Findings and contributions to the built environment literature on digitalization and 

sustainability. 
 

Nr 
 

Findings and contribution 
Type of 

contribution 
Article 

nr 
1 Identification of drivers and obstacles to digitalization Empirical 5 
2 Identification of performed digitalization activities Empirical 5 
3 Identification of new routines, structures and roles related to digitalization Empirical 5 
4 Identification of the impact of digitalization activities on sustainability Empirical 5 
5 Identification of the common development routines on digitalization and 

sustainability in the business development functions  Empirical 5 

6 Analysis of the impact of digitalization on organizational innovation 
capabilities and absorptive capacity Theoretical 5 

7 Analysis of the impact of digitalization on ecosystem level innovation 
capabilities Theoretical 5 

8 Identification of innovation goals in ecosystems Empirical 3, 4 
9 Identification of actors, ties, and boundaries of an ecosystem Empirical 3, 4 
10 Analysis of actor-level and ecosystem-level properties of an ecosystem Empirical 3, 4 
11 A review of the use of social network analysis in the built environment 

literature that concern digitalization Methodological 6 

12 Analysis of the potential contribution of social network analysis to research 
that concern digitalization and sustainability Methodological 6 

13 Development of a framework of central themes in the literature on 
digitalization in the built environment Methodological 6 

 

The findings and contributions to ecosystem theory and the ecosystem methodology are 

presented in articles 1, 2, 3 and 4. Article 1 analyzes ecosystem concepts, thereby making a 

theoretical contribution to the literature; article 2 focuses on the methodology in ecosystem 

research, particularly on the use of social network analysis in ecosystem research and its 

potential contribution, thereby making a methodological contribution to the literature; and 

articles 3 and 4 focus on the methods used to identify actors, ties, boundaries, and goals, and 

those used to analyze the actor- and ecosystem-level properties of an ecosystem, thereby 

providing a methodological contribution to the literature. 
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Table 8. Findings and contributions to ecosystem theory and methodology. 
 

Nr 
 

Findings and contribution 
Type of 

contribution 
Article 

nr 
1 Formal concept analysis of ecosystem concepts Theoretical 1 
2 Proposals for strategies for conceptual development based on formal concept 

analysis Theoretical 1 

3 Identification of potential research gaps in conceptual ecosystem research Theoretical 1 
4 Critique of the existing ecosystem conceptualizations Theoretical 1 
5 Proposal and operationalization of methodological frameworks focusing on the 

ecosystem microstructures Methodological 3, 4 

6 Use of social network analysis and event data in a study of ecosystem 
microstructures Methodological 3 

7 Methods for analyzing emergence of ecosystem-level properties Methodological 3, 4 
8 Methods for identification of system-level goals in an ecosystem Methodological 3, 4 
9 Methods for identification of actors, ties, and boundaries of an ecosystem  Methodological 3, 4 
10 Method for analysis of actor- and ecosystem-level properties Methodological 3, 4 
11 A review of method choices in 1429 ecosystem research articles Methodological 4 
12 A review of how social network analysis methods have been used in ecosystem 

research Methodological 4 

13 Identification of potential methodological research gaps in ecosystem research Methodological 4 
14 Discussion on general methodological issues in ecosystem research Methodological 4 
15 Analysis of how social network analysis can advance ecosystem research Methodological 4 
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5: Discussion 
Figure 9 presents the contribution in relation to the research questions in this thesis. First, the 

discussion section presents the four contributions of this thesis. This thesis 1) develops 

ecosystem theory through concept analysis and critique, 2) develops ecosystem research 

methods based on social network analysis, 3) increases our understanding of the relevant 

research fields through literature reviews related to social network analysis, and 4) increases 

our understanding of digitalization and sustainability in the built environment. This discussion 

covers 1) an analysis of the relation between the findings and existing research and 2) how the 

contributions open paths for future research. The second part of the discussion addresses the 

limitations of this thesis. The section concludes with a discussion of the managerial implications. 
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Figure 9. Research purpose, questions, and contribution of this thesis. 

 

5.1 Discussion of the contribution of this thesis 

 

The four contributions of this thesis are discussed in relation to the literature reviews presented 

in this thesis and the articles. Other potential en passant contributions are ignored here. It is 

noted only that there could be potential to extend the discussion of the findings in relation to 

relevant debates in the information systems research field (e.g., Yoo et al., 2012; Yoo et al., 

2010) and to the debates on the structure of management and the built environment research 

fields (cf. Rodgers, 1989; Engwall et al., 2016). Nevertheless, this thesis focuses on the four 

themes explained below. 

 

5.1.1 Contribution 1: This thesis develops ecosystem theory through concept analysis and 

critique 

 

The relation of the findings and existing research 

 

The lack of clarity in ecosystem definitions has attracted much research meant to review, 

criticize, and improve ecosystem theory. This thesis adds to this critical ecosystem research 

with the theoretical contributions of article 1. First, the article presents a formal concept analysis 

of ecosystem concepts, which identifies similarities and differences between the concepts of a 
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business ecosystem, an innovation ecosystem, an entrepreneurial ecosystem, and a platform 

ecosystem. The main finding is that these concepts are highly interrelated. While the extant 

literature provides many analyses of these concepts, to the best of the author’s knowledge, this 

is the first article to use formal concept analysis and presents one of the most extensive 

structural comparisons of these concepts. Furthermore, based on formal concept analysis, the 

article proposes strategies for conceptual development, identifies potential gaps in conceptual 

ecosystem research, and critiques existing ecosystem conceptualizations. Therefore, this thesis 

increases our understanding of the concepts used in ecosystem research, which is expected to 

lead to more conceptually rigorous ecosystem research. 

 

How the contribution opens paths for future research 

 

The conceptual analysis points toward five interesting directions for future research. First, as 

mentioned, the conceptual analysis and critique are expected to spur interesting research in the 

field of ecosystem research. 

 

Second, the critique points out that ecosystem research could benefit from a better conceptual 

understanding of ecosystem microstructures. To this end, the thesis draws upon a conceptual 

understanding from the literature on industrial ecosystems. (e.g., Tsvetkova and Gustafsson, 

2012; Adamides and Mouzakitis, 2009; Eriksson et al., 2019; Korhonen, 2004), which has a 

long tradition of researching workflow patterns, but it has remained rather isolated from other 

strands of ecosystem research (Tsujimoto et al., 2017). However, this conceptual understanding 

provides much potential for theorization on ecosystem microstructures; in particular, the work 

on bottlenecks (Baldwin, 2015) and governance (Eriksson et al., 2019; Provan and Kenis, 2008) 

and transformative business studies (Gustafsson and Tsvetkova, 2017) can provide an excellent 

basis for further ecosystem research. 

 

Third, the social network analysis literature is a similarly plentiful source of theories that could 

strengthen ecosystem theory. For example, one important question in ecosystem theory relates 

to the different roles within ecosystems, of which central actors, such as platform owners 

(Wareham et al., 2014) and industry associations (articles 4 and 5), are among the most 

important. Social network analysis is particularly good at identifying and describing central 

actors in networks, and there is much existing theorization on centrality (e.g., Borgatti and 
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Halgin, 2011; Granovetter, 1973; Burt, 1992). However, ecosystem theorization based on social 

network analysis theories is still in its infancy. 

 

Fourth, the formal concept analysis in article 1 demonstrates that current ecosystem definitions 

are interrelated and overlap to a large degree. Therefore, the findings challenge existing views 

that treat ecosystem concepts as independent of each other. However, research has continued 

to develop new definitions, which comes with the risk that interesting research may not reach 

the readership that would potentially benefit from its findings (cf. Scaringella and Radziwon, 

2018). As an example, current ecosystem research has largely neglected the industrial 

ecosystem literature (Tsujimoto et al., 2017). Additionally, the findings point out that current 

theory presents rather general statements on the outcomes of ecosystem activities and that 

ecosystem theory lacks theorization on which institutional factors are relevant for ecosystems 

and how. Similarly, assets, such as creativity or materials, remain on the sidelines of ecosystem 

theory. One interpretation of these findings is that ecosystem theory has significant 

shortcomings in what it states about outcomes, assets, and institutions. Another interpretation 

is that these categories need not even be related to the theory. Researchers who are proponents 

of the former interpretation will find the formal concept analysis a useful map for filling in the 

gaps arising from these shortcomings, and proponents of the latter view may prefer to focus on 

the actors, structures and activities that are already central categories in the common definitions 

(cf. Adner, 2006; Adner, 2017; Jacobides et al., 2018). Nevertheless, debates about “what 

ecosystems are made of”—as the question is posed in the title of article 3—are expected to 

continue as long as there is new scholarly interest in the topic. 

 

Fifth, and finally, the use of formal concept analysis as a tool to clarify ecosystem concepts has 

been a positive experience, and therefore, this thesis promotes further use of this method. The 

method itself can be useful for any research that focuses on concept analysis, especially on 

concept hierarchies. Within the context of this thesis and in the field of management and 

organization theory more generally, it is argued that the method could be used to compare 

ecosystem theory with other theories that operate within the same theoretical territory, e.g., 

institutional theory or innovation systems theory. Additionally, the framework of research 

strategies (article 1), following the line of work by Wille (e.g., 1981; 2005) and Ganter et al. 

(2005), posits that conceptual research can be advanced by following three strategies: 

generalization, specialization, and the redefinition of existing concepts. The framework is a 
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generic framework for concept analysis and could therefore be of great value in any field of 

research. 

 

5.1.2 Contribution 2: This thesis develops ecosystem research methods based on social 

network analysis 

 

The relation of the findings and existing research 

 

Recent ecosystem research has largely been driven by the fact that the term “ecosystem” 

provides a catchy label for phenomena in research and practice, and many of its critics have 

called for or proposed more substantive definitions (Oh et al., 2016; Ritala and Almpanopoulou, 

2017; Tsujimoto et al., 2018; Scaringella and Radziwon, 2018; Phillips and Ritala, 2019; 

Suominen et al., 2018; Stam, 2015; de Vasconcelos Gomes et al., 2018; Alvedalen and 

Boschma, 2017; Granstrand and Holgersson, 2020; Ritala and Gustafsson, 2018; Eriksson et 

al., 2019). Questions of methodology have been less frequently addressed (Phillips and Ritala, 

2019), but recently, many authors have suggested that social network analysis can improve 

ecosystem research. Nevertheless, to the best of the author's knowledge, this thesis is among 

the few studies to explicitly develop methodological approaches based on social network 

analysis and the first to employ financial transaction data from case firms in an ecosystem 

analysis. 

 

This thesis presents seven proposals for ecosystem research methodology. This thesis 1) claims 

that ecosystem structures can be analyzed using social network analysis methods, which is one 

of the most central claims of the thesis (articles 2, 3 and 4). More specifically, this thesis 2) 

proposes and operationalizes methodological frameworks that focus on ecosystem 

microstructures (articles 3 and 4), 3) proposes that event data, such as financial transaction data, 

can be used to study ecosystem microstructures (article 3), 4) proposes methods for analyzing 

the emergence of ecosystem-level properties (articles 3 and 4), 5) proposes methods for 

identifying system-level goals within an ecosystem (articles 3 and 4), 6) proposes methods for 

identifying the actors and ties within and boundaries of an ecosystem (articles 3 and 4) and 7) 

proposes methods for the analysis of actor- and ecosystem-level properties (articles 3 and 4). 

 

Therefore, articles 3 and 4 contribute to ecosystem methodology by proposing and empirically 

demonstrating the use of methods for ecosystem research. The argument is that many recent 
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ecosystem conceptualizations have left much room for interpretation and that more refined 

methodologies could help to reduce these imprecisions in the existing ecosystem methodology. 

Additionally, microlevel conceptualizations most likely provide the greatest theoretical value 

added that the ecosystem concept can provide relative to other theories in the fields of 

management and organization research. 

 

How the contribution opens paths for future research 

 

Altogether, these seven proposals are meant to improve the ecosystem research methodology, 

especially as it relates to two critical questions for ecosystem research. First, ecosystems are 

systems, and systems have boundaries (e.g., Cilliers, 2001; Gibbert and Välikangas, 2004). 

These methods help determine the ecosystem boundary conditions by showing how tie 

attributes, such as innovation collaborations or flows between two actors, determine which 

actors are part of the ecosystem. While ecosystems are complex and cannot be fully described 

in terms of actors, ties or networks, strict boundary conditions are nevertheless a requirement 

for system analysis. On the other hand, the proposed methods introduce flexibility into the 

research designs, as it is the researcher who sets the boundaries of the system (Borgatti and 

Halgin, 2011) by defining the relevant actor and tie attributes. Furthermore, once the boundary 

conditions are set and data are collected, social network analysis methods and metrics provide 

powerful tools for analyzing the system structure and can therefore be of great value for 

improving ecosystem research, especially by making ecosystems measurable and comparable. 

The proposed methods show how actor- and system-level properties, such as innovation goals, 

can be analyzed and how ecosystem-level properties emerge from actor-level network 

properties (cf. Owen-smith and Powell, 2004; Basole, 2009). Therefore, the proposed methods 

provide paths for more rigorous ecosystem research. 

 

Another critical factor for ecosystem research relates to data collection and analysis. As 

ecosystems are complex systems that include multiple analytical categories, such as actors, 

assets, activities, relations, institutions, outcomes, and other characteristics (article 1), the 

methodological challenges are also complex. The claim here is that the proposed data collection 

and analysis methods can improve ecosystem research designs. One of the advantages of social 

network analysis is that a small amount of data on actors and ties can result in many interesting 

findings on ecosystem structures. The bare minimum data requirement is a list of actors and a 

list of ties between the actors. From there, the data can be enriched by collecting additional data 
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on the attributes of the actors and ties. This well-structured data format can greatly increase the 

efficiency of the data collection process, as the data format sets a clear goal for the data 

collection process. Additionally, network data are increasingly available in already existing 

sources. 

 

For article 4, the data were collected through snowball sampling in interviews and document 

analysis. This approach has the advantage that qualitative research may provide an excellent 

description of the mechanisms that operate within ecosystems and that snowball sampling may 

produce a comprehensive data set. For article 3, the data were collected from two real estate 

firms that are representative of many similar real estate firms in Sweden. The data include all 

financial transactions of the case firms over the course of one year. The advantages of the use 

of financial data are that 1) it is comprehensive and well-structured at the firm level and due to 

the standardization of charts of accounts, data are comparable between firms; 2) the transactions 

represent actual flow patterns between buyers and sellers and an aggregation of these relations 

may reveal several actor-level, tie-level, network-level and system-level properties; and 3) 

financial data contain several interesting tie attributes, such as dates, directions and monetary 

values, which can be used for ecosystem analysis and theorization. Therefore, article 3 develops 

the argument that financial transaction data, and other similar event data more generally, can 

be used to study the flow structures in ecosystems and that because event data often already 

exist and methods of analysis can be automated, the whole process of data collection and 

analysis can be efficient. Improvements in the cost–benefit ratio related to ecosystem analysis 

may have wide-reaching implications for research and practice in the future. 

 

Therefore, by solving questions related to boundary setting and data collection, the proposed 

methods contribute to the conceptual and structural dimensions of ecosystem research and 

provide avenues for further empirical ecosystem research. However, the methods do not 

directly address the temporal dimension of ecosystems. Future research could collect data 

covering a longer time and consequently contribute to the debates on ecosystem evolution and 

life cycles (e.g., Moore, 1993). The method introduced in article 3 could also be used for panel 

data to address this question. 
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5.1.3 Contribution 3: This thesis increases our understanding of the research fields based 

on reviews of the social network analysis literature 

 

The relation of the findings and existing research 

 

This thesis contributes to the built environment and management and organization research 

fields through structured literature reviews. Three of the articles (articles 1, 2 and 6) are solely 

based on literature review methods, and one (article 5) presents a shorter structured literature 

review. Additionally, this cover essay presents 2 short, structured literature reviews, and the 

Licentiate Thesis by the same author (Kytömäki, 2020) presents a substantive literature review. 

The following discussion relates to the methodological contributions of articles 2 and 6. More 

general statements about the benefits of structured literature reviews are presented in the 

Methods section. 

 

Methodological contributions advance knowledge about research methods by examining a 

system of methods or the relation between theories and systems of methods (Fetters and 

Molina-Azorin, 2019). Therefore, methodological contributions operate at the intersection of 

empirical and theoretical contributions and in subsequent research can lead to novel theoretical 

or empirical contributions to a research field. 

 

As digitalization and sustainability are phenomena that transcend traditional organizational 

boundaries, research into these phenomena requires research methods that can efficiently 

capture the phenomena with all their complexity in the built environment and 

interorganizational contexts. To this end, social network analysis provides useful methods and 

metrics. Social network analysis is a well-established research paradigm outside of the built 

environment and ecosystem research fields, but within these fields, the use of social network 

analysis is marginal, and it has been unclear how it could be applied and what the contributions 

of its applications could be. 

 

Therefore, articles 2 and 6 examine the research methodologies used in empirical research 

articles, i.e., they examine the systems of methods used in a research field. The contributions 

to the built environment literature are 1) a review of the use of social network analysis in the 

built environment literature concerned with digitalization, 2) an analysis of the potential of 

social network analysis to contribute to research that concerns digitalization and sustainability, 
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and 3) the development of a framework of the central themes in the literature on digitalization 

in the built environment. The contributions to the ecosystem methodology are 1) a review of 

the method choices in empirical ecosystem research articles, 2) a review of how social network 

analysis methods have been used in ecosystem research, 3) the identification of potential 

methodological gaps in ecosystem research, 4) a discussion of the general methodological 

issues in ecosystem research, and 5) an analysis of how social network analysis can advance 

ecosystem research. Therefore, both articles examine the methods used in the relevant research 

fields and argue that social network analysis can improve the research in these fields. 

 

To the best of the author's knowledge, previous research has not provided similar reviews for 

the fields of built environment and ecosystem research, and explicit consideration of 

methodological questions is also limited in the literature. Therefore, this thesis extends the 

knowledge of the research methodology used in the built environment and ecosystem research 

fields and thereby addresses the need for new research methods that can capture complex 

phenomena, such as digitalization and sustainability. 

 

How the contribution opens paths for future research 

 

The reviews point to five interesting paths for further research. First, both reviews conclude 

that social network analysis is a marginally used method in the field, but the reviewed articles 

that use social network analysis methods have made great contributions to the literature, and 

therefore, there is great potential for further use of social network analysis methods. For 

example, in the field of built environment research, social network analysis could be used to 

study networks of actors or individuals, networks of physical objects, material or data, or 

combinations of these; in the field of ecosystem research, social network analysis could be used 

to study the structural and systematic characteristics of ecosystems, e.g., in analyses of the 

complementarities and interdependencies among organizations. Furthermore, both articles 

specify how social network analysis methods could be applied in many of the topic areas related 

to the built environment and to ecosystem research. 

 

Second, the reviews emphasize that social network analysis acts as a methodological bridge in 

two ways. Examples from the literature show that social network analysis can be combined 

with other qualitative and quantitative research methods; therefore, social network analysis acts 

as a methodological bridge between more traditional research paradigms. This may be a fruitful 
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way forward for mixed method research designs. Second, social network analysis acts as a 

bridge between theories of systems or structures and empirical phenomena that are “network 

shaped”, meaning that the phenomena can be characterized in terms of network structures. This 

role as a bridge can be used in the operationalization of theoretical concepts and in theorizations 

based on empirical findings. Social network analysis can therefore be helpful for both theory- 

and phenomenon-based research designs. More generally, as social network analysis methods 

are flexible by nature, they can cater to many kinds of research. 

 

Third, social network analysis provides a rich set of concepts and measurements that can be 

used in future research. Examples are (1) actors (nodes), which include, for example, 

individuals, organizations or technologies and which can (a) have actor attributes, such as age, 

size or capabilities, or (b) be described with metrics derived from social network analysis, such 

as (i) degree centrality or (ii) betweenness centrality; (2) ties (edges), which (a) connect actors 

to a network and (b) can have tie attributes, such as volume of flow, direction or timing; and (3) 

networks, which can be (a) characterized by several metrics, such as density, which is a measure 

of network structure and (b) studied as multilayer networks, meaning that the networks have 

multiple layers that can be compared. These concepts and metrics, and many others, are well 

established in the social network analysis research tradition and can also be of great use in the 

built environment and ecosystem research. Furthermore, social network analysis can be 

implemented with multiple software programs that can be used for network visualization, which 

is a valuable tool for increasing the understanding of complex phenomena such as digitalization 

and sustainability. 

 

Fourth, social network analysis is often considered a method, but several authors have shown 

that social network analysis is also a theoretical field (Borgatti and Halgin, 2011; Granovetter, 

1973; Burt, 1992). With this fact comes the advantage that phenomena can be explained with 

social network analysis theories, which allow for more than a mathematical description of the 

network, and further theorization can be based on existing social network analysis theories. 

 

Fifth, and finally, the practical knowledge obtained by conducting structured literature reviews 

could be of interest to the wider methodological literature. While the current methodological 

literature provides taxonomies of literature reviews, advice for choosing a review method, and 

advice for research process steps, the advantages, tradeoffs, and limitations associated with the 

use of multiple review methods as sequential steps in the research process could be further 
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clarified. This is especially true in interdisciplinary fields, where a literature review may need 

to systematically integrate literature from multiple fields. Thus, a researcher may have to 

combine review methods, such as scoping reviews, bibliometric analyses, systematic literature 

reviews, integrative reviews, and narrative reviews, to balance the tradeoffs between scope, 

rigor, and efficiency. Additionally, a researcher may have to pay attention to the context in 

which concepts are used (i.e., adopt a dispositional view of concepts), as well as to consider 

different research traditions, e.g., those related to ontological and epistemological assumptions, 

the use of theories and methods, and writing styles. A discussion of these choices that a 

researcher faces could contribute to the methodology in interdisciplinary research. 

 

5.1.4 Contribution 4: This thesis contributes to the understanding of digitalization and 

sustainability in the built environment 

 

The relation of the findings and existing research 

 

Firms in the built environment sector have had relatively few incentives to innovate in the past, 

as business performance has been largely determined by factors other than innovation. However, 

with the recent changes related to novel digital technologies, new actors entering the sector, 

and an increased understanding of the urgency of sustainability, actors in the built environment 

sector are confronted with rapidly evolving changes in the business landscape, and innovation 

has been brought to the forefront of industry development. 

 

Previous built environment research has a long tradition of viewing digitalization as a technical 

phenomenon (Kytömäki, 2020), and much of the relevant research has focused on 

interorganizational innovation in the construction sector (e.g., Bossink, 2004; Bygballe and 

Ingemansson, 2014; Dubois and Gadde, 2002; Winch, 1998; Engström and Hedgren, 2012; 

Ivory, 2005) or innovation in facility management (e.g., Mudrak et al., 2005; Cardellino and 

Finch, 2006; Atkin and Bildsten, 2017; Bröchner et al., 2019). Nevertheless, surprisingly little 

research directly addresses innovation related to real estate owners’ core business of owning, 

developing, and renting real estate, let alone the wider innovation ecosystem of actors who 

operate in the real estate sector. 

 

Through empirical research and theorization based on the findings of articles 3, 4 and 5, this 

thesis contributes to the understanding of digitalization by identifying 1) the drivers of and 
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obstacles to digitalization, 2) engagement in digitalization activities, 3) new routines, structures 

and roles related to digitalization, 4) central innovation goals in an innovation ecosystem, 5) 

the actors and ties in and the boundaries of an innovation ecosystem and 6) the actor-level and 

ecosystem-level properties of an innovation ecosystem. It also contributes to the understanding 

of the relation between digitalization and sustainability by identifying 1) the impacts of 

digitalization activities on sustainability and 2) common routines for developing digitalization 

and sustainability capabilities in business development functions. Finally, this these also 

contributes to the theoretical understanding of the impact of digitalization on 1) organizational 

innovation capabilities, 2) absorptive capacity, and 3) ecosystem-level innovation capabilities. 

 

Therefore, this thesis extends innovation research from research on technically oriented 

innovation, research focused on interorganizational innovation in the construction sector and 

research on innovation in facility management to the less-developed area of research on 

innovation in the real estate business. 

 

How the contribution opens paths for future research 

 

This contribution opens six interesting paths for further research in innovation in the real estate 

sector and in the built environment literature more broadly. First, this thesis introduces 

theoretical frameworks based on the concepts of dynamic capabilities, absorptive capacity, and 

ecosystems (articles 3, 4 and 5). These frameworks are especially useful for studies that try to 

increase the understanding of capabilities, interorganizational innovation and ecosystems, 

which, again, are relevant concepts for understanding digitalization and sustainability, which 

are phenomena that transcend traditional organizational boundaries. 

 

Second, qualitative empirical research tends to reveal new phenomena that may lead to novel 

empirical and theoretical research. The phenomena of digitalization and sustainability are 

quickly emerging in the industry, and future research can follow up on developments related to 

digitalization and sustainability in the real estate sector and in the built environment sector at 

large. For example, the identification of engagement in digitalization activities or new routines 

related to digitalization and sustainability (article 5) are just the first empirical steps toward 

understanding these phenomena. Further research could, e.g., focus on how real estate owners 

are able to sustain innovations that are implemented today, how digitalization and sustainability 

processes are further modified within the sector, or what the outcomes of digitalization and 
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sustainability activities are, i.e., what the actual value of the innovation activities within the 

sector is. 

 

Third, another interesting area of related research is how digitalization is changing the built 

environment itself. Today, digital technologies make it possible to reconfigure digital assets 

with updates, and as the built environment is becoming more digitized, features of the built 

environment can be updated rapidly. The implications for real estate and facility management 

processes may be on a disruptive scale, but this also has potential implications for how real 

estate is valued, financed, and regulated. Additionally, digitalization has the potential to change 

the user experience of the built environment, as new digital features may change how users 

interact with the built environment to a great extent. The empirical analysis in this thesis shows 

that these questions are already being discussed in real estate owner firms, especially in those 

PropTech startups that develop innovations related, e.g., to digital asset management and to the 

digital user experience of the built environment. Here, the literature on platform ecosystems 

should be helpful for future research. 

 

Fourth, a limitation of the qualitative empirical research approach is that the resultant findings 

reflect the current research context. Therefore, future research could provide a quantitative 

analysis of the relevant phenomena, thereby providing more generalizable results and either 

confirming or contradicting the findings presented in this thesis. Another option would be to 

replicate the studies in this thesis with current methods from another research context and 

extend knowledge through comparison. Comparative ecosystem research could provide 

interesting findings for both the built environment and the ecosystem research fields. 

 

Fifth, this study focuses on the perspectives of real estate owners, suppliers, and industry 

associations, which is justified as these actors are central to real estate sector development. On 

the other hand, this naturally provides a limited perspective not only on digitalization and 

sustainability in the built environment sector but also on the ecosystem within the real estate 

sector, as ecosystems typically include many actor types. Therefore, future research could 

expand the analysis by including other actor types, such as organizations involved in specific 

construction project phases, facility management firms, banks, users of the built environment, 

regulators or other types of suppliers, and real estate owner organizations. Research designs 

could incorporate more actor types by studying the life cycle of or supply chain management 

practices in built environment ecosystems, studying ecosystems around specific technologies 
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such as building information models or communication platforms, or focusing on location-

specific ecosystems and viewing the role of the built environment as enabling processes or 

structures within ecosystems. 

 

Sixth, and finally, the current definitions of sustainability in the built environment literature 

exhibit vague conceptualizations, as is also the case in much of the literature on sustainability 

in management and organization research. More specifically, the criticism here is that the 

current literature largely places contingencies related to sustainability in a black box by 

generically labeling such phenomena as sustainability. This is an oversimplification. Arguably, 

the organizational mechanisms that ought to produce sustainability are contingent, e.g., on the 

type of sustainability, i.e., economic, environmental, or social, and on the organizational, 

institutional, industrial, temporal, or spatial context. Consequently, many opportunities to 

understand how organizational mechanisms relate to these more specific sustainability factors, 

let alone opportunities to measure the effects of these mechanisms, have been missed. If 

sustainability is to be taken seriously in these research fields, the concept needs a more specific 

definition in the literature and better metrics for measuring the sustainability outcomes of 

organizational actions. Digital technologies provide many opportunities to accomplish this, 

such as the measurement of emissions based on sensor data, and the theories and methods 

promoted in this thesis provide a basis for further theorization on the sustainability performance 

of organizations. 

 

5.2 Limitations 

 

There are three general limitations related to this thesis: 1) limitations that result from the choice 

of theory, 2) limitations that result from the choice of method, and 3) limitations related to the 

data and empirical context. 

 

First, the choice of theory introduces the perspective through which the researcher approaches 

the research topic. In this thesis, ecosystem theory, the theoretical aspects of digitalization, and 

the theoretical aspects of sustainability characterize the lens through which the research was 

designed and executed. The inherent limitation is that this research overlooks many phenomena 

within the relevant research context. For example, a focus on digitalization may lead to the 

neglect of other types of innovation by real estate firms, or a focus on structural aspects of the 
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ecosystem may ignore, e.g., the institutional aspects of the ecosystem. Such simplifications of 

complex phenomena result from any choice of theory. On the other hand, the role of theory is 

to make phenomena visible, to separate the signals from the noise, which is why strong theories 

(Sutton and Staw, 1995) are so important. Nevertheless, different observers are equipped with 

different theories and pay attention to different phenomena in empirical contexts, and therefore 

observers may disagree about the nature of phenomena, about findings or about conclusions. 

Transparent thought processes may help in comparison. In this thesis, the justification for the 

choice of theory and the key insights of the theory are presented in the literature review section 

in more detail. 

 

Second, the choice of method, i.e., the methodology, introduces limitations into the research 

design. In this thesis, these limitations relate to the empirical research methods, the literature 

review methods, and the concept analysis methods. Discussions of the limitations of the 

literature review and concept analysis methods are presented in the methods section and more 

broadly in the articles. This discussion focuses on the limitations of the empirical research 

methods. 

 

The qualitative empirical research approach imposes limitations related to the data collection 

and analysis methods. First, the limitations of these methods are themselves related to the 

methods used for qualitative data collection, from which the generalizability of the results to 

the population cannot be established in the same way as with quantitative methods. Qualitative 

research, as in this thesis, often aims to describe novel phenomena and to engage in novel 

theorization. On the other hand, structured analytical methods are used to quantify data, which 

creates opportunities for generalizability through comparison. However, such a comparison is 

not within the scope of this thesis, although methodological arguments for the generalizability 

of ecosystem research are presented in articles 3 and 4. 

 

Third, the empirical context of the study, the Swedish real estate sector, represents a mature 

business sector with well-established actors and practices. On the other hand, research shows 

that in the face of digitalization, some of the actors and practices have been changing. 

Nevertheless, the findings of this thesis largely represent the context of the Swedish real estate 

sector with limited generalizability to other markets or industries. However, it may be the case 

that the findings are representative of markets with similar institutional and organizational 

characteristics. Real estate markets are, to a large degree, country-specific, at least relative to 
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other industries. However, the structure of the markets, for example, are often such that there 

are many buyers and sellers, and therefore a similar business logic prevails. Additionally, many 

of the actors operate in international markets, and interviews with representatives from 

multinational organizations indicate similar developments in other European countries. This 

was also evident from the interviews, documents, and observations of both PropTech startup 

firms and established technology suppliers. 

 

Comparisons with other industries were not systematically conducted as a part of this thesis, 

but examples of similarities in terms of digitalization and sustainability are abundant in the 

literature. Today, many organizations are challenged by the complexity associated with 

digitalization and sustainability and their inability to understand or act on the opportunities and 

threats associated with these phenomena. The findings of this thesis describe organizations with 

low capability levels and their resulting need for ecosystem-level collaboration. Therefore, the 

findings may be important for research and practice in several different industries. For example, 

the role of innovation intermediaries may be of interest to the literature on ecosystem 

orchestration. 

 

Finally, the empirical research is limited to real estate owners, technology suppliers and 

industry associations, although the ecosystem analysis also identifies many other types of 

organizations as a part of the ecosystem. Nevertheless, the limitation to these actor types 

narrows the applicability of the findings. On the other hand, some of the findings, such as the 

facts about the fragmented nature of the innovation ecosystem, are similar to those in previous 

research on the nature of construction innovation (Dubois and Gadde, 2002; Bygballe and 

Ingemansson, 2014; Bossink, 2004); therefore, some of the findings in this thesis may be 

representative of the built environment sector. Additionally, the argument that increased 

capabilities may benefit the built environment sector at large is a theoretical statement that 

broadens the applicability of the findings of this thesis. 

 

5.3 Managerial implications 

 

The following discussion focuses on three managerial implications: 1) the management of 

digitalization and sustainability in real estate owner firms, 2) the role of suppliers and industry 
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associations in real estate sector innovation, and 3) social network analysis as a method for 

analyzing organizations and collaborations in practice. 

 

5.3.1 Management of digitalization and sustainability in real estate owner firms 

 

First, real estate owner firms must choose how to address digitalization and sustainability in 

their organizations. A set of strategic questions follows: what are the business goals related to 

digitalization and sustainability? What capabilities are needed to achieve those goals? Is it 

worthwhile to develop those capabilities inside the firm or to obtain services from other firms? 

What organizational changes are needed? Which development projects should be started? 

Which technologies are relevant for achieving the aforementioned business goals? How can 

technology suppliers be found and chosen? How does the introduction of technologies impact 

other business functions, such as maintenance? How can innovations be sustained beyond pilot 

projects? What new services can be offered to the tenants and other users of the built 

environment? What would happen if the firm continued to do business as before? The list could 

well go on. 

 

What those firms that have been able to provide answers to some of these questions have in 

common is that they have operated strategically on a long-term basis, they have actively sought 

out new suppliers, they have been able to implement technologies and they have changed 

relevant core business processes, for example, those related to maintenance work. On the other 

hand, firms that have had too many technologies or pilot projects in development without clear 

business goals in mind, insufficient commitment from stakeholders, insufficient resources and 

capabilities for development, or a lack of the capabilities needed to renew organizational 

processes around new technologies have missed out on many opportunities. In other words, the 

management of digitalization and sustainability is a strategic task that requires change 

throughout the entire organization. To organize such change within firms, new capabilities are 

required. 

 

On the other hand, real estate owner firms are all in similar situations and can thus help each 

other find answers to these strategic questions. Several interviewees mentioned that real estate 

owners are competitors in terms of how they attract tenants, but that questions of digitalization 

and sustainability are not an area of competition. Rather, cooperation was the preferred strategy. 

Additionally, many interviewees noted that industry associations and suppliers served as 
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important advisors, for example, regarding which technology suppliers to choose. Firms that 

are not actively participants in such innovation ecosystem collaborations may miss out on 

opportunities to learn. On the other hand, participation requires resources, which are scarce, 

especially in small firms. Additionally, due to the fragmented nature of collaboration networks, 

it may be challenging for firms to find the right partners and hubs of collaboration. Therefore, 

there is no reason to assume that innovation collaborations among real estate owners could 

alone transform the whole industry. 

 

5.3.2 The role of suppliers and industry associations in real estate sector innovation 

 

The real estate sector is in a need of actors that can orchestrate ecosystem collaboration so that 

firms with limited capabilities may find answers to their strategic questions about digitalization 

and sustainability. Additionally, such actors should serve as hubs for knowledge and data. 

 

Today, industry associations have assumed such roles and have naturally become central actors 

within their ecosystem. They have played an important role in establishing new collaboration 

projects, in finding new technology suppliers for real estate firms and as advisors on the 

strategic questions about digitalization and sustainability. On the other hand, they operate on 

the mandates and resources allocated to them by their members, which include, among others, 

real estate owners. Due to such constraints, they play a limited role in industry development. 

 

Most actors in the whole ecosystem are suppliers, and their important role is to provide 

capabilities and technologies to the real estate sector. Additionally, suppliers are the only actor 

type that has been able to develop industry platforms, which could be important future solutions 

to the issues that arise from the fragmented nature of the industry. Therefore, suppliers have 

much potential to become central actors and developers within the industry, but today, this 

potential has yet to be realized in many respects. The new digitalization and sustainability needs 

of real estate owners create a market for suppliers, but on the other hand, there are multiple 

challenges that prevent suppliers from forming lasting business relations with real estate owners. 

Some of these issues relate to the real estate owners’ reluctance to act on opportunities related 

to digitalization and sustainability, some relate to conflicting business models and modes of 

collaboration, and some are because the buyers and sellers cannot find each other in the 

fragmented market. Nevertheless, during completing this thesis project, much has changed for 

the better in this regard. 
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5.3.3 Social network analysis as a method for analyzing organizations and collaborations 

in practice 

 

Finally, social network analysis methods are also useful for resolving business questions. For 

example, the mapping of the ecosystem structure (article 4) has proven to be a good tool for 

understanding innovation collaborations, the roles of different actors, and the resources and 

capabilities within the ecosystem. Additionally, several other examples show how social 

network analysis has been used, e.g., for management consulting (Cross et al, 2002), personal 

development (Baker, 2000), and learning and collaboration (Anklam, 2007). 

 

Here, it is argued that social network analysis methods can be used in business cases. Generally, 

the advantages of social network analysis methods are that they can be used to 1) recognize 

patterns in data that would otherwise be difficult or impossible to recognize, 2) analyze relations 

between humans, firms or technologies, 3) visualize networks for a better understanding of 

those networks, 4) analyze networks within or between firms, e.g., team structures or supply 

chain networks, 5) set organizational goals, e.g., related to sustainability, and to measure 

outcomes over time, and 6) make use of a wide variety of data sources that often already exist. 

 

For real estate owners, networks of interest include networks of customers, suppliers, 

technologies, and buildings. Applications, for example, include analyses of how tenants and 

potential tenants would impact each other in deciding where to set up their offices, how 

maintenance companies leverage real estate data in operations, or how the built environment 

shapes the behavior of people visiting real estate. For innovation intermediaries, such as 

industry associations or event organizers, interesting questions may relate, for example, to who 

industry development meeting attendees are and who the important suppliers to real estate 

owners are. For suppliers, a better understanding and identification of decision-maker networks 

may open doors to sales negotiations. 
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6: Conclusion 

 

6.1 Analysis of how this thesis meets its purpose 

 

This thesis set out to increase the understanding of digitalization and sustainability in the built 

environment ecosystem. Three research questions were formulated to specify different aspects 

that are relevant to the purpose statement. This section answers these research questions and 

thereby provides an analysis of how this thesis meets its intended purpose. 

 

6.1.1 Research Question 1: What are the benefits and limitations of ecosystem theory for 

explaining digitalization and sustainability in the built environment? 

 

Previous research has shown that ecosystem theory is of great use by providing analytical 

frameworks that can be used to understand the complex interorganizational contexts of business 

and innovation. Nevertheless, ecosystem theory has suffered from significant conceptual and 

methodological shortcomings. 

 

This thesis is an attempt to address some of these conceptual and methodological issues. The 

introduction of stricter conceptualizations and of social network analysis as a methodological 

solution are steps toward a stronger ecosystem theory. Previous research has inflated the 

ecosystem concept to include the categories of actors, assets, activities, relations, institutions, 

outcomes, and characteristics, but some of these categories have very little substance within the 

theory. Here, the argument is made that other organizational theories, such as institutional 
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theory, may be better at describing some of organizational phenomena and that this thesis may 

help to draw lines between organizational theories. Furthermore, if ecosystem theory is to be 

used in its stricter form, this thesis would foster such research by introducing two 

methodological frameworks based on social network analysis methods. 

 

Understanding phenomena such as digitalization and sustainability requires well-defined 

theories and methods. Therefore, the development of theories and methods is central to 

increasing the understanding of such phenomena. Hopefully this thesis provides an interesting 

contribution to ecosystem theory and methodology and to an increased understanding of 

digitalization and sustainability in the context of built environment research more broadly. 

 

6.1.2 Research Question 2: What is the potential contribution of social network analysis 

to ecosystem, digitalization, sustainability and built environment research? 

 

What ecosystems, digitalization, sustainability, and the built environment have in common as 

research topics is their complex nature as phenomena. Ecosystems are complex 

interorganizational systems, the built environment represents a multidimensional 

sociotechnical system that is mainly united by its location and societal functions, and 

digitalization and sustainability are concepts that transcend the traditional boundaries of 

organizations and sociotechnical systems. These concepts are increasingly necessary, as the 

nature of today's challenges is often such that there is a need to understand and optimize large, 

complex, and interrelated systems. 

 

The challenge of understanding is an analytical challenge, a methodological challenge. For this, 

new research methods, such as social network analysis, are useful. The theory and methods of 

social network analysis are well established outside of the research areas related to ecosystems, 

digitalization, sustainability, and the built environment but have rarely been used in these 

research areas. This thesis is an attempt to introduce social network analysis by analyzing how 

social network analysis is used in these research areas and by analyzing opportunities for future 

research. The main advantage of social network analysis is that it provides effective tools for 

describing complex systems, and therefore, it is an excellent tool to include in the 

methodological repertoire of ecosystem, digitalization, sustainability and built environment 

research. 

 



 97 

Methodological advances may subsequently lead to significant empirical and theoretical 

research. On the other hand, new methodologies can also help with practical problem solving 

in the industry, as understanding complex systems is an integral part of solving practical 

problems. 

 

6.1.3 Research Question 3: How have the capabilities of and ecosystems in built 

environment sector organizations changed with digitalization? 

 

Winter (2003) aptly points out that any firm may either engage in ad hoc problem solving or 

develop capabilities as a more strategic response to a need for change. In the real estate sector, 

both methods of change have always been present, but the findings in this thesis indicate that 

real estate owners have increasingly opted to develop new capabilities. 

 

These capabilities, including absorptive capacity (Cohen and Levinthal, 1990; Zahra and 

George, 2002), i.e., the ability to acquire and process new information and apply it in business, 

are evident in the findings about organizational changes. For example, real estate owners have 

invested in R&D labs and business development functions that have not previously been typical 

in the sector. Therefore, a central argument of this thesis is that new capabilities have the 

potential to initiate a digital transformation in the real estate sector and in the built environment 

sector more broadly. 

 

The real estate owners at the forefront of innovation have already achieved great results related 

to digitalization and sustainability goals. For example, a communal real estate owner that 

extensively digitized its practices for maintaining schools was able to both save on costs and 

reduce environmental emissions. However, it remains to be seen whether similar 

transformations may occur within other firms in the industry. The advantage held by second-

mover firms is that they can benefit from the examples of the innovation leaders in the sector. 

Here, the role of industry associations as innovation intermediaries is of great importance for 

scaling innovations, and thus, it is desirable for industry associations to allocate resources to 

digitization. This is particularly important because digitalization is a driver of sustainable 

development. 

 

Another central finding relates to the successes and challenges regarding the ways in which 

suppliers can help real estate owners with their digitization and sustainability goals. Examples 
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of successful collaborations show how suppliers have introduced new technologies and 

capabilities into the sector, but on the other hand, the findings also point to several challenges 

for potential collaborations. First, the real estate market is fragmented, with multiple suppliers 

and buyers, and it is therefore very challenging for real estate owners and suppliers to find each 

other. Second, in many cases, the real estate owners and the suppliers fail to agree on the 

objectives of their collaboration, which is partly due to differences in the objectives, capabilities, 

and business models of these firms. On the other hand, industry associations have proven to be 

important for overcoming such challenges. Additionally, financiers and universities form 

networks that help develop successful collaborations between suppliers and buyers. 

 

This ecosystem, however, requires sustained cooperation, which has proven to be challenging 

given the fragmented nature of the sector. Several innovation collaborations have been born 

and have subsequently dissolved when resources or interest have run out. A central conclusion 

of the ecosystem analysis is that despite the efforts of industry associations, the industry lacks 

a central actor who could orchestrate ecosystem collaborations and serve as a hub for 

knowledge. The clear conclusion is that this indicates a need for a new institutional actor for 

industry development, which would probably require substantial public funding. Examples 

could be found in other industries or in markets other than that in Sweden. Nevertheless, the 

stakes are high for digitalization and sustainability, as societies have new economic, social, and 

environmental needs for their built environments. 

 

6.2 Conclusion 

 

One motivation for this thesis is that today sustainability goals represent the grand challenge 

facing humanity that needs to be addressed, and that digital technologies have significant 

potential for solving sustainability challenges. Management and organization research, on the 

other hand, has taught us that the implementation of technologies is far from easy and that it 

requires innovation related to the social processes in which those technologies are implemented 

(Garud et al. 2013; Tidd et al., 2005). Therefore, sustainability challenges require a focus on 

management and organizational development. Furthermore, as digitalization and sustainability 

transcend traditional organizational and technological boundaries, new theories and methods 

should be developed to understand these phenomena. 
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This thesis attempts to increase the understanding of digitalization and sustainability in the built 

environment through empirical research and theoretical and methodological development. The 

empirical findings identify increased digitalization and innovation activities in the built 

environment sector but also indicate that many of the structural issues inherent in a fragmented 

sector are present. Furthermore, the theoretical and methodological developments aim to 

address the conceptual and methodological issues related to ecosystem theory, regarding which 

this work has hopefully been successful. Nevertheless, several questions related to the research 

agenda remain open, as both research on and the practice of digitalization and sustainability are 

quickly developing. 

 

Finally, with the increased economic, social, and environmental needs for the built environment, 

and the increased potential of digitalization to address these needs, future research on 

digitalization and sustainability in the built environment will be lively. I hope to have made an 

interesting contribution to this research and provided useful theoretical and methodological 

tools to address these questions in the future. 
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