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Abstract 

Digital technologies are transforming the innovation landscape, fostering the emergence of 

novel opportunities that enable organizations to address the challenges of digital 

transformation. Despite the transformative potential of digital innovation, organizations face 

significant challenges in leveraging digital technologies to generate and deliver value. The 

increasing complexity of digital ecosystems, characterized by heterogeneous actors, rapid 

technological advancements, and ever-evolving consumer expectations, poses fundamental 

questions about how organizations can systematically navigate digital innovation processes and 

outcomes. Moreover, while data-driven innovations, smart service innovations, and digital 

social innovations offer new avenues for value creation, the mechanisms through which these 

innovations can be effectively harnessed remain insufficiently understood.  

This dissertation explores how organizations can harness digital innovations to create value and 

sustain competitiveness in rapidly evolving markets. The research adopts a dual focus, 

examining the processes underlying digital innovations and the outcomes generated through the 

processes, with particular emphasis on data-driven innovations, smart service innovations, and 

digital social innovations. The dissertation is organized around two primary 

objectives: understanding digital innovation processes across various digital innovation types 

and examining digital innovation outcomes and value delivery. The findings are presented in 

five research articles, each contributing to the overarching theme of navigating digital 

innovation. 

The first objective, understanding digital innovation processes, investigates how organizations 

systematically identify opportunities and generate innovative ideas. It underscores the critical 

role of the initiation phase in digital innovation process, highlighting how digital technologies 

reshape traditional approaches to opportunity recognition. Research Articles #1 to #3 contribute 

to this objective by exploring different facets of digital innovation processes. Research Article 

#1 examines the effects of digital technologies on opportunity recognition, shedding light on 

how digital technology influences entrepreneurial processes. Research Article #2 extends this 

perspective by proposing a multidimensional digital social innovation framework, emphasizing 

the interaction between digital and social innovation dynamics. Research Article #3 introduces 

the smart service innovation compass, a method designed to support the generation of smart 

service innovation ideas. The second objective focuses on improving digital innovations 

through data-driven outcomes and value delivery. It examines how organizations can maximize 

the potential of data-driven innovations and smart service innovations. Research Articles #4 
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and #5 directly contribute to this goal. Thereby, Research Article #4 delves into the archetypes 

of data-driven innovations, offering a structured approach to understanding different forms of 

data-driven innovation. Research Article #5 presents the ENVELOPE framework, a practical 

guide for navigating smart service value delivery in real-world contexts, highlighting strategies 

to enhance value creation through digital technologies. 

In conclusion, the dissertation offers a novel perspective on digital innovation, analyzing digital 

innovation processes and their outcomes. It delivers valuable insights for both academic 

scholars and industry practitioners, emphasizing the importance of interdisciplinary approaches 

in navigating digital innovation. The research concludes with actionable recommendations for 

future research, underscoring the importance of digital innovation. 
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I Introduction 

I.1 Motivation 

Ada Lovelace, often regarded as the world's first computer programmer, developed a pioneering 

algorithm in the mid-19th century (Toole 1998). Her visionary work introduced the concept of 

programming as a means to instruct machines, laying the foundation for modern computing and 

digital technologies (DTs). Today, her ideas echo in digital innovations (DIs) such as smart 

services, where algorithms generate data-driven personalized services, autonomous systems, 

and intelligent decision-making (Beverungen et al. 2019b; Porter et al. 2014; Yoo et al. 2010). 

For example, Bosch's IoT-enabled smart home solutions automate heating, lighting, and 

security systems through a digital platform, enhancing convenience and energy efficiency 

(Sterk et al. 2022).  

The blistering pace of DI presents an existential challenge to established organizations, as 

highlighted by Clayton Christensen's  theory of disruptive innovation, which describes how 

new technologies and business models can fundamentally reshape industries and markets 

(Christensen et al. 2015). The decline in organizational longevity—from 33 years in 1965 to 

under 20 years today on the Standard & Poor's 500 —serves as a warning: adapt quickly or risk 

obsolescence (Anthony et al. 2018; Anthony et al. 2016). This unprecedented acceleration of 

digital technological change leaves no room for complacency, as DTs enable competitors to 

introduce disruptive business models rapidly. While DI creates opportunities for intrapreneurs 

to drive innovation from within, it also demands decisive action from established organizations 

to maintain their competitive position. DIs are fundamentally reshaping the business landscape 

through novel products, processes, services, and business models that leverage the 

(re)combination of DTs (Nambisan et al. 2017; Yoo et al. 2010), forcing incumbents to 

transform at a pace that would have been unimaginable in previous decades especially due to 

new DTs (i.e., Generative Artificial Intelligence) (Benbya et al. 2024). 

DTs alter how organizations initiate, develop, and implement innovations (Kohli and Melville 

2019). Prominent examples such as cloud computing, the Internet of Things (IoT), and artificial 

intelligence (AI) open avenues for new product and service development, enabling established 

organizations to create advanced applications. DTs serve both as a means of achieving 

innovation and as an outcome of the DI processes (Ciriello et al. 2018). Yoo et al. (2010) 

introduced DI ‘‘as the carrying out of new combinations of digital and physical components to 

produce novel products’’ (p. 725). DIs are vital for organizational success in rapidly changing 

markets. By harnessing algorithms and data, organizations can adapt to evolving customer 
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needs and transform interactions with customers and connected products (Lokuge et al. 2019; 

Oberländer et al. 2018). This transformation generates unprecedented business opportunities 

(Ciriello et al. 2018; Fichman et al. 2014; Henfridsson et al. 2018) while also presenting 

challenges for organizations, particularly as customer expectations continue to rise (Kreuzer et 

al. 2022).  

To systematically understand these opportunities and challenges of DI, researchers have 

developed theoretical frameworks that guide organizations through the innovation process. For 

instance, Kohli and Melville (2019) present a framework for DI, as depicted in Figure 1, 

outlining four key actions: initiation, development, implementation, and exploitation. These 

actions are influenced by both the internal organizational environment and the external 

competitive landscape. The framework emphasizes that achieving DI outcomes requires 

structured process actions and alignment with organizational goals and market needs, 

underscoring the dual focus on process (i.e., DI actions) and outcome. 

 

Figure 1 Digital Innovation Framework (Kohli and Melville 2018) 

While this framework (depicted in Figure 1) provides a structured approach to DI, its practical 

application must account for the fundamental difference between DI and traditional innovation 

processes and outcomes. As emphasized by Ciriello et al. (2018), “DI rarely follows traditional 

logics of governance and coordination, but rather emerges from the opportunities available in 

a digital ecosystem” (p. 565). This shift is largely driven by DTs' distinctive characteristics, 

including reprogrammability, data homogenization, and its self-referential nature (Benbya et al. 

2020; Yoo et al. 2010). Additionally, the generativity and convergence of DI outcomes expand 

the product and industry boundaries (Ciriello et al. 2018; Yoo et al. 2012). Furthermore, by 

examining how DTs blur boundaries between actors (e.g., multilateral relations), organizations 

can adapt their strategies to remain relevant in a rapidly evolving environment (Kreuzer et al. 

2022). The results of DIs are economic disruptions, new global competition, and evolving 

customer demands to which organizations must adapt to maintain competitive advantage 
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(Barrett et al. 2015; Bharadwaj et al. 2013; Nambisan et al. 2019; Yoo et al. 2010). To achieve 

this adaption, organizations must continuously rethink their current offerings in light of DI 

(Nylén and Holmström 2015). This shift is particularly critical as DI increasingly demands new 

approaches tailored to its unique characteristics (Nambisan et al. 2017; Yoo et al. 2010). DI 

processes are exploratory, dynamic, and iterative, requiring methods that address their unique 

complexities (Kohli and Melville 2019; Svahn et al. 2017). A key challenge lies in the early 

stages of innovation, where organizations must identify and evaluate opportunities before clear 

ideas can exist, a phase known as the fuzzy front end (Eling and Herstatt 2017; Kohli and 

Melville 2019). 

Equally, the outcomes of these DI types diverge significantly from traditional products and 

services. DI types refer to distinct innovation outcomes driven by DTs, shaping processes. Key 

types include Data-driven innovations (DDIs), which leverage data analytics and AI 

(Engelbrecht et al. 2016; Hunke et al. 2022); smart service innovations (SmartSIs), enhancing 

services through IoT and automation (Beverungen et al. 2019b; Kuch et al. 2024); and digital 

social innovations (DSIs), using digital solutions for social and environmental impact (Bonina 

et al. 2021; Buck et al. 2023b). DDI, DSI, and SmartSI often require ongoing adaptation, 

integration, and actor interaction to deliver value effectively. While all DI types share a reliance 

on DTs, their focus can be distinguished: 

DDI leverages advanced analytics and AI to transform organizational capabilities. Through the 

integration of DTs into products, services, and business models, DDI enables organizations to 

extract actionable insights from vast data repositories (Engelbrecht et al. 2016; Hunke et al. 

2022). The digital servitization of manufacturing exemplifies this transformation (Forkmann et 

al. 2017; Paschou et al. 2020; Ulaga and Reinartz 2011), as illustrated by Kaeser's evolution 

from selling air compressors to providing compressed air as a service. Through remote 

monitoring solutions, Kaeser optimizes maintenance and parts replacement (Bock et al. 2019; 

Breidbach and Maglio 2015), demonstrating how DDI can both refine existing services and 

generate novel offerings that address evolving customer demands (Fichman et al. 2014; Nylén 

and Holmström 2015). 

SmartSI advances beyond data utilization by integrating connected physical products to 

enhance service-based value propositions. Operating within smart service systems—

configurations of people, technologies, and resources—SmartSI leverages IoT, AI, and real-

time data analytics to enable unprecedented value co-creation (Beverungen et al. 2019b; 

Nambisan et al. 2017; Yoo et al. 2010). Rolls-Royce's "Power-by-the-Hour" model exemplifies 



 

4 

this approach, transforming jet engine sales into a performance-based service. Through IoT 

sensors and predictive analytics, this system optimizes engine maintenance and fuel efficiency, 

demonstrating SmartSI's capacity to create digital services in addition to existing physical 

products (Ng et al. 2012).  

DSI harnesses DTs to address societal challenges while maintaining economic viability (Bonina 

et al. 2021). By combining DI with social value creation, DSI utilizes digital platforms, open 

data, and AI-driven solutions to generate new opportunities (Buck et al. 2023a; Qureshi et al. 

2021). The Ushahidi platform illustrates this potential, evolving from its initial application in 

monitoring election violence in Kenya to a global tool for disaster response and human rights 

advocacy (Mäkinen and Wangu Kuira 2008). While DSI shows considerable promise, its 

research landscape remains fragmented, necessitating more integrated approaches to 

understand its processes, outcomes, and sustainability impacts (Bonina et al. 2021; Buck et al. 

2023b). 

Implementing these diverse DI types introduces significant challenges in value creation and 

delivery, particularly as organizations transition from traditional product-centric approaches to 

more complex, service-oriented models. Especially, value creation and delivery in the DI 

context present unique challenges due to the complex interactions among various actors and 

technological components (Adler et al. 2024; Beverungen et al. 2019b). Seamless and efficient 

value delivery is essential to meet the demands of tech-savvy stakeholders (Teece 2010). This 

involves orchestrating structures, actors, resources, and processes to generate DI while 

managing costs (Kohtamäki et al. 2019). The challenges intensify when considering the distinct 

DI types (e.g., DSI, DDI, and SmartSI). For example, the fuzzy front end of DI presents 

significant obstacles, as organizations must identify opportunities amid uncertainty and 

ambiguity (Kreuzer et al. 2022). This stage often lacks structured methods, resulting in missed 

opportunities or inefficient resource allocation (Chesbrough 2010; Kohtamäki et al. 2019). 

Systematic processes are essential for understanding and integrating DTs into opportunity 

recognition and early innovation stages, leading to DI outcomes to address these gaps and 

enabling organizations to remain competitive (Beverungen et al. 2019b). Traditional innovation 

frameworks frequently fall short in addressing the complexities of digital transformation, 

creating a disconnect between existing processes and the needs of DI (Sjödin et al. 2020). 

Organizations must adopt new methods incorporating data-driven insights and DT capabilities, 

complementing and enhancing traditional frameworks (Vial 2019). Without new methods, 

organizations risk failing to fully leverage DTs, leading to suboptimal DI outcomes (Nambisan 

et al. 2017; Yoo et al. 2010). 
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Despite the challenges organizations face with DI (i.e., process and outcome), the existing 

literature lacks guidance on how to address these issues, especially in understanding how 

organizations can effectively manage DI processes and outcomes. This dissertation addresses 

three fundamental research gaps that impact organizational success in the digital era. First, 

while opportunity recognition serves as a cornerstone of DI success, existing research lacks 

systematic frameworks for identifying and evaluating digital opportunities (Nambisan et al. 

2017). This gap becomes particularly critical as traditional opportunity recognition approaches 

prove insufficient for DTs' dynamic and complex nature (Briel et al. 2021; Shepherd et al. 

2019). Organizations require new methods that can account for the rapid evolution of DTs and 

their transformative potential across different industries (Kuch et al. 2024). Second, a 

considerable gap exists in understanding value delivery mechanisms within the DI context 

(Beverungen et al. 2019b). Despite extensive research on traditional value creation and 

delivery, current frameworks fail to address the unique challenges posed by DI, particularly in 

managing complex stakeholder networks and technological interdependencies (Hund et al. 

2021; Kohtamäki et al. 2019). This gap severely impacts organizations' ability to translate 

innovative digital solutions into sustainable value propositions, potentially leading to failed 

digital transformation initiatives and wasted resources (Svahn et al. 2017; Teece 2010; Vial 

2019). Third, the relationship between DI processes and outcomes remains insufficiently 

explored (Nambisan et al. 2017; Sjödin et al. 2020). While research acknowledges the 

importance of both aspects, there is limited understanding of how different process approaches 

influence innovation success across various DI types. This knowledge gap particularly affects 

organizations' ability to develop effective DSIs (Bonina et al. 2021; Yoo et al. 2010). 

Addressing these research gaps is crucial for several reasons: (1) organizations increasingly 

depend on effective DI processes (e.g., opportunity recognition) for competitive advantage, (2) 

failed DI outcomes (e.g., value delivery) lead to significant resource waste and missed 

opportunities, underscoring theoretical gaps in current understandings of value creation 

mechanisms,  and (3) the acceleration of digital transformation across industries demands more 

robust frameworks for managing DI processes and outcomes, necessitating advancement in 

theoretical knowledge to bridge the gap between traditional innovation theories and digital 

contexts (Hund et al. 2021; Kohli and Melville 2019). This dissertation, therefore, focuses on 

two key objectives: "understanding DI processes across various DI types" and "examining DI 

outcomes and value delivery." These objectives directly address the identified research gaps 

while providing actionable insights for organizations navigating DI. 
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I.2 Research Objectives  

This cumulative dissertation comprises five research articles that collectively explore the 

question of how organizations effectively leverage DI? by applying different qualitative 

methods, conceptual lenses, and varying levels of granularity. The dissertation is structured 

around two key objectives: "understanding DI processes across various DI types" and 

"examining digital innovation outcomes and value delivery" depicted in Figure 2. Together, 

these objectives offer a comprehensive perspective on DI within established organizations. To 

explore this question and according to its two objectives, the dissertation draws from the DI 

framework by Kohli and Melville (2019). The framework is structured along two key 

dimensions that enable a systematic categorization of the five research articles. The first 

dimension, DI focus (i.e., x-axes), distinguishes between DI process and outcome. The second 

dimension, DI type (i.e., y-axes), classifies the specific types of DI (i.e., DDI, DSI, and 

SmartSI). Together, these dimensions create a comprehensive framework that allows for a 

detailed analysis of how different innovation approaches intersect with various innovation types 

across the research articles.  

First, the DI focus dimension reflects the dual nature of DI by distinguishing between process 

and outcome. On the process side, organizations must manage various DI stages, including 

initiation, development, implementation, and exploitation (Kohli and Melville 2019). The 

outcome side encompasses the tangible outcomes of these processes, which can manifest as 

new or enhanced digital products, services, processes, or business models (Ciriello et al. 2018; 

Fichman et al. 2014). This distinction is crucial as organizations need to excel in both aspects.  

Second, the DI type categorizes the nature of innovation into DSI, DDI, or SmartSI. These 

categories were selected to represent distinct yet interrelated DI through which organizations 

utilize DTs but are not mutually exhaustive or exclusive. First, DSI emphasizes the creation of 

social value using DTs, often in a financially sustainable manner (Bonina et al. 2021). Second, 

DDI leverages data to generate actionable insights and drive value creation (Henfridsson et al. 

2018). Third, SmartSI represents innovations enabled by smart, connected products, integrating 

advanced digital capabilities such as IoT, data analytics, and automation (Kohtamäki et al. 

2019). This dissertation is relevant to researchers and practitioners because it covers theoretical 

and practical perspectives on DI. 
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Figure 2 Assignment of the Research Articles 

Objective 1: Understanding digital innovation processes across various digital innovation 

types 

This objective focuses on the processes underlying DI, addressing how organizations can 

systematically initiate DI across different DI types from within the organization. Research 

Article #1 (All DI types, Process) examines the effects of DTs on opportunity recognition. It 

highlights how DT changes traditional approaches and provides a new perspective on 

opportunity recognition, contributing foundational insights to DI processes. Research Article 

#2 (DSI, Process & Outcome) examines the process of integrating DSI by identifying research 

gaps at the DI and social innovation interface. The article outlines how DT can systematically 

enable societal problem-solving, emphasizing the dual focus on process and outcome in DSI 

initiatives. This process orientation is particularly evident in how the agenda outlines research 

pathways for understanding DSI. While the article also addresses outcome-related aspects, its 

primary contribution is creating a systematic framework for investigating how organizations 

can effectively implement DTs to address societal challenges. Research Article #3 (SmartSI, 

Process) proposes the SmartSI Compass to structure the process of generating ideas for 

SmartSI. Offering a practical method advances the understanding of how organizations can 

overcome challenges in initiating SmartSI. 

In summary, the first objective aligns with the process perspective assigned to the DI focus axis, 
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encompassing all three DI types (i.e., DSI, DDI, and SmartSI). It emphasizes creating 

actionable frameworks and methods for initiating and advancing DI processes in diverse 

organizational contexts. Beyond providing practical frameworks and methods for initiating DI 

processes, these articles make theoretical contributions by advancing the understanding of how 

DTs transforms DI processes. The research articles establish new theoretical foundations for 

understanding DI processes across different contexts, particularly highlighting the unique 

dynamics and mechanisms that emerge when traditional innovation processes intersect with 

DTs. This theoretical advancement is crucial for both academic discourse and practical 

application in an increasingly digitalized innovation landscape. 

Objective 2: Examining Digital Innovation Outcomes and Value Delivery 

Research objective 2 emphasizes the outcomes of DI, exploring how organizations can optimize 

value delivery and achieve impact through specific innovation types such as DDI and SmartSI. 

Therefore, Research Article #4 (DDI, Outcome) develops a taxonomy of DDI archetypes, 

enabling organizations to understand DDI outcomes. The taxonomy provides a foundation for 

categorizing and leveraging DDI to achieve competitive advantage. Research Article #5 

(SmartSI & DDI, Outcome) focuses on how organizations can enhance value delivery for 

SmartSI and DDI. The article provides actionable insights by analyzing the factors influencing 

value delivery outcomes, particularly in high-impact industries such as healthcare. 

Thus, the second objective aligns with the outcome of the DI focus axis, concentrating on the 

outcomes of the DI process and their contribution to organizational success. It highlights the 

practical implications of achieving impactful outcomes through DDI and SmartSI. 

Together, the two objectives emphasize the essential role of DTs in driving both the innovation 

processes (objective 1) and the outcomes (objective 2).  
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I.3 Structure of the Dissertation and Embedding of the Research Papers 

This dissertation encompasses five research articles addressing and contributing to the above 

research objectives. Table 1 provides an overview of this dissertation's structure and how the 

research articles' are embedded.   

I Introduction 

II.1 DI Processes across various DI types 

 Research Article #1 

Kreuzer, T., Lindenthal, A. K., Oberländer, A. M., & Röglinger, M. (2022). The effects of digital 

technology on opportunity recognition. Business & Information Systems Engineering, 64(1). 

 Research Article #2 

Krombacher, A.; Lindenthal, A.K.; Oberländer, A.M.; Schäfer, R. (2024). Digitally Social: 

Review, Synthesis, and Future Directions for Digital Social Innovation. 1st round of revisions: 

Outlet hidden due to double-blind review process. 

 Research Article #3 

Kuch, F., Lindenthal, A. K., Oberländer, A. M., Cortenraad-Wenninger, A., & Buck, C. (2024). 

The SmartSI Compass: A method for generating smart service innovation ideas. Information & 

Management, 61(5). 

II.2 Examining digital innovation outcomes and value delivery 

 Research Article #4 

Dilger, P.; Lindenthal, A. K.; Meyer-Hollatz, T.; Oberländer, A.M.; Bitzer, M. (2025). 

Leveraging Data for Innovation – Archetypes of Data-Driven Innovation. Submitted to: Outlet 

hidden due to double-blind review process. 

 Research Article #5 

Lindenthal, A.K.; Adler, L.M.; Kuch, F.; Lindenthal, A.K.; Gebauer, H., and Oberländer, A.M. 

(2024). The ENVELOPE framework: Navigating Smart Service Value Delivery at ZEISS. 

Submitted to: Outlet hidden due to double-blind review process. 

III Conclusion 

IV References 

V Appendix 

Table 1 Structure of this dissertation and embedding of the research papers 

Section II is organized according to the two research objectives of the dissertation. The five 

research articles are systematically categorized within this structure, allowing for a focused 

examination of how organizations can leverage DI. Following Section II, Section III provides 

a conclusion that summarizes the dissertation's key findings, addresses the limitations, and 

outlines potential avenues for future research. Finally, Section V includes a detailed index of 

the research articles, clarifies the author's individual contributions, and presents the full versions 

of the research papers. 
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II Overview and Context of the Research Articles1 

II.1 Understanding Digital Innovation Processes across various Digital Innovation Types 

“The metaphor I often use—it's not the perfect one—is being a gardener. I want to make sure 

that the irrigation and fences are working, that the compost is alive, and that the plants are in 

roughly the right place, but I don't tell the plants how to grow. I watch how the garden's 

evolving. I may move things around, and I may prune here and there. But it's not under my 

control.” Joi Ito (MIT Media Lab’s Joi Ito on Digital Innovation and Disruption 2016) 

Just as gardeners must understand and nurture various plants while adapting to changing 

environmental conditions, organizations must develop systematic approaches to manage 

different types of DI within their evolving technological landscape. The first objective - 

understanding DI processes across various DI types - examines how organizations can 

effectively cultivate DI processes while acknowledging their inherent complexity. Central to 

this cultivation of DI processes are the organizational actors who, similar to skilled gardeners, 

must carefully tend to nurture new ideas. 

In established organizations, intrapreneurs serve as key actors driving the DI process. They 

harness their entrepreneurial mindset to identify opportunities and generate innovative ideas 

(Desouza 2011; Rigtering et al. 2019). The initiation stage of DI is critical, as it involves 

recognizing evolving DTs, competitive threats, and shifting customer needs, which all 

contribute to the development of new value propositions (Teece 2007; Vega and Chiasson 

2019). The initiation stage, often seen as the front end of innovation, requires organizations to 

transform identified opportunities into actionable ideas (Kreuzer et al. 2022). This phase 

influences subsequent stages of the DI process, making opportunity recognition essential for DI 

success (Eling and Herstatt 2017). The complexities involved in generating SmartSIs, DDIs, 

and DSIs highlight the need for an understanding of the effects of DTs on the DI process and 

systematic methods to guide organizations through this process (Kohli and Melville 2019; 

Nylén and Holmström 2015). 

Research has shown that organizations often struggle with idea generation during the initiation 

phase, emphasizing the necessity for structured guidance (Eling and Herstatt 2017; Kuch et al. 

2024). Despite its importance, this stage remains poorly understood, with limited guidance on 

how established organizations can identify opportunities in the context of DI (Kreuzer et al. 

2022). This challenge becomes more complex when considering specific types of DI. For DSI 

 
1 This section uses some content from the research articles in this dissertation. I have left out the usual citation 

labels to make the text easier to read. 
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initiatives, organizations face the distinct challenge of identifying opportunities that create both 

social and economic value. The current literature lacks comprehensive frameworks to guide 

organizations through this dual-objective process of aligning DI with social value creation. 

Beyond DSI, the emergence of SmartSI introduces another layer of complexity to the DI 

process, as organizations must specifically develop methods to leverage the different DI types. 

This requires unique ideation and opportunity recognition methods. To address this gap, Section 

II.1 of the dissertation focuses on the DI process and presents research articles that offer initial 

steps toward a deeper understanding. 

Research Article #1: The Effects of Digital Technology on Opportunity Recognition. 

In today’s business landscape, DT serves as a catalyst for DI by enhancing hybrid products and 

services with digital functionalities (Piccoli et al. 2022; Yoo et al. 2010), becoming 

fundamentally embedded in our daily lives (Baskerville et al. 2020; Lokuge et al. 2019). The 

dual characteristics of convergence and generativity inherent in DTs facilitate the emergence 

of novel opportunity spaces, which are fundamental to entrepreneurial activities (Oberländer et 

al. 2021). Within entrepreneurship literature, opportunity recognition represents a cornerstone 

concept that has been examined through two primary lenses: a process-oriented perspective 

analyzing activities, inputs, and outcomes, as exemplified by Ardichvili et al. (2003), and a 

behavioral approach investigating individual conduct during opportunity recognition, as 

demonstrated by Baron (2007). 

While entrepreneurship research has established robust frameworks for opportunity recognition 

in traditional contexts, the digital age introduces novel complexities that challenge these 

conventional approaches. A primary factor is the diminishing relevance of traditional 

opportunity recognition knowledge, developed in an era of less technological pervasiveness 

(Nambisan et al. 2017; Steininger 2019). In response, digital entrepreneurship has emerged as 

a distinct research domain that challenges conventional entrepreneurial paradigms and 

examines opportunity recognition in a digital context (Recker and Briel 2019). This field has 

redirected scholarly attention toward understanding opportunities enabled and shaped by DTs 

(e.g., Oberländer et al. (2021), Briel et al. (2021), or Nambisan et al. (2017)). However, a 

comprehensive understanding of DTs' effects on opportunity recognition remains elusive 

(Shepherd et al. 2019; Briel et al. 2021), both in terms of core theoretical constructs and specific 

aspects of the process and behavioral perspectives (Recker & von Briel, 2019; Steininger, 

2019). This knowledge gap holds particular significance not only for digital entrepreneurship 

but also for adjacent fields. Notably, DI recognizes opportunity recognition as a crucial yet 

understudied initial phase of the innovation process (Abrell et al. 2016; Ciriello et al. 2018; 
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Holmström 2018). The current theoretical limitations impede both academic advancement and 

practitioners' ability to effectively identify opportunities in a digital landscape (Shen et al. 2018; 

Svahn et al. 2017). Addressing this research gap, Research Article #1 investigates ‘what are the 

effects of DTs on opportunity recognition?’.' The study employs opportunity recognition theory 

to analyze DTs' effects on opportunity recognition and explain the evolution from traditional to 

digital entrepreneurship. 

Drawing from traditional entrepreneurship theory, this research conceptualizes opportunity 

recognition through four key constructs: actor, resource, market, and opportunity-idea. These 

foundational elements comprise an actor (organization or individual) (Davidsson 2015), an 

opportunity-idea as a possibility for action (Shen et al., 2018), market influences on the actor 

based on the market-based view (Brem and Voigt 2009; Zhou et al. 2005), and resources (e.g., 

assets and capabilities) based on the resource-based view (Ardichvili et al. 2003; Barney 1991). 

Through a systematic literature review (vom Brocke et al. 2015) and coding (Wolfswinkel et 

al., 2013), the study identifies three critical digital phenomena affecting opportunity 

recognition: digital invasiveness, enabled by layered modular architecture; dissolving company 

and customer boundaries, facilitated through digital platforms; and dissolving product and 

industry boundaries, driven by digital ecosystems. Digital invasiveness reflects DT's integration 

into both entrepreneurial ventures and daily life (Baskerville et al., 2020; von Briel et al., 2021), 

while digital platforms enable resource integration across organizational boundaries 

(Oberländer et al., 2021), and digital ecosystems foster interconnected entrepreneurial 

endeavors (Sahut et al. 2021). These developments collectively shape opportunity recognition 

(depicted in Figure 3) through three direct and three transitive effects, with DT serving as the 

crucial enabler for both resource- and market-related opportunity recognition in digital contexts 

(Kohli & Melville, 2019). 
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Figure 3 The Effects of Digital Technology on Opportunity Recognition 

According to Research Article 1, DT has no direct impact on the opportunity-idea. As the 

primary construct of opportunity recognition, the opportunity-idea is transitively impacted by 

DT through every other construct, with the actor moderating. In accordance with Gregor's 

(2006) concept of causal explanations, Table 2 lists the direct and transitive effects of DT 

according to five components: First, DT (From) is not used to characterize the construct or 

established relationship. Second, DT's impact on the construct is described (To). Third, the 

digital phenomenon that is found to drive the effect (Driven by) is shown in Table 2, and fourth, 

Table 2 depicts the DT outcomes that led to the majority of the digital phenomena emerging 

(Through). Fifth, it enumerates explanations that shed light on how the effects are caused by 

digital phenomena. 
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 # From To Driven by Through Rationales References 

D
ir

ec
t 

E
ff

ec
ts

 

  

1 
Homogenous 

entrepreneurs 

Growing number 

and variety of 

actors (everyone) 

Increasing digital 

invasiveness 

Layered 

modular 

architecture 

1.1 Due to the layered architecture of DT individuals and organizations are constantly working with 

and surrounded by DT driving digital invasiveness and fostering digital opportunities. 
(Ciriello et al. 2017; Iivari et al. 

2016)  

1.2 Increasing digital invasiveness fosters the ability of organizations and individuals to participate in 

opportunity recognition. 
(Nambisan et al. 2017; Yoo et al. 

2012) 

1.3 DT can take a supporting or leading role as an actor contributing to opportunity recognition.  
(Barrett et al. 2015; Henfridsson 

et al. 2018) 

2 
Exclusively internal 

access only 

Externally shared 

access 

Dissolving company 

and customer 

boundaries  

 

Digital 

platforms 

2.1 Digital platforms enable shared access to an enlarged resource base – beyond company-owned 

resources – dissolving company and customer boundaries and leading to digital opportunities. 
(Lokuge et al. 2019; Saldanha et 

al. 2017) 

2.2 Digital platforms provide new digital capabilities, which digitally enhance existing products and 

can be shared between companies and customers for opportunity recognition.  
(Gustavsson and Ljungberg 

2018; Yoo et al. 2012) 

2.3 Digital platforms provide new digital assets such as digital infrastructure, digital applications, and 

data assets, which serve as foundation for opportunity recognition. 
(Fichman et al. 2014; 

Henfridsson et al. 2018) 

3 
Hierarchical 

relationships 

Multi-lateral 

value networks 

Dissolving product 

and industry 

boundaries 

Digital 

ecosystems 

3.1 Digital ecosystems transform competitors in hierarchy-based value systems into partners for 

opportunity recognition by dissolving product and industry boundaries. 
(Ciriello et al. 2018; Oppong-

Tawiah and Bassellier 2017) 

3.2 Digital ecosystems enable suppliers to contribute valuable knowledge to opportunity recognition 

and change existing supplier relationships. 
(Lee and Berente 2012; Oborn et 

al. 2019) 

3.3 Within digital ecosystems, regulators facilitate opportunity recognition across industries by 

changing legislation that explicitly targets DT. 
(Hinings et al. 2018; Suseno et 

al. 2018) 

T
ra

n
si

ti
v

e 
E

ff
ec

ts
 

4 
Context-dependent 

restrictions 

Multitude of (re-) 

combination 

possibilities 

Increasing digital  

invasiveness 

Layered 

modular 

architecture 

4.1 The layered architecture of DT shared by actors who are constantly surrounded by DT creates a 

variety of different compatible resources for opportunity recognition due to protocols and standards.  
(Barrett et al. 2015; Lusch and 

Nambisan 2015) 

4.2 The layered architecture of DT allows actors new ways of recombination for opportunity 

recognition through loose coupling via standardized interfaces. 
(Henfridsson et al. 2018; Yoo et 

al. 2010) 

5 
Deterministic and 

final deployment 

Continuous 

iterative 

development 

Dissolving company 

and customer 

boundaries  

Digital 

platforms 

5.1 By dissolving company and customer boundaries between actors, digital platforms foster the 

continuous adaptation and iterative refinement of ever-evolving digital artifacts. 
(Ciriello and Richter 2015; 

Gustavsson and Ljungberg 2018) 

5.2 Digital platforms enable actors to build on their own or other company’s digital artifacts as a 

starting point for opportunity recognition.  
(Oborn et al. 2019; Zapadka 

2020) 

6 
Few occasion- 

related interactions 

Continuous 

integration 

Dissolving product 

and industry 

boundaries 

Digital 

ecosystems 

6.1 By dissolving product and industry boundaries, digital ecosystems enable the continuous exchange 

of information and sharing of knowledge between actors. 
(Lusch and Nambisan 2015; 

Suseno et al. 2018) 

6.2 Within digital ecosystems actors can communicate their needs more quickly through short product 

cycles, which leads to continuous opportunity recognition. 
(Abrell et al. 2016; Dery et al. 

2017) 

Table 2 Direct and transitive effects of digital technology on opportunity recognition 
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The theoretical contributions of this research extend beyond digital entrepreneurship, 

establishing a comprehensive framework for understanding opportunity recognition in the 

digital context (Leidner 2018; Seidel and Watson 2020). The research presents a type II theory 

according to Gregor's (2006) classification, offering explanatory insights into the mechanisms 

by which digital transformation shapes opportunity recognition (Leidner 2018). This theoretical 

advancement illuminates the evolution from traditional to digital entrepreneurship through 

systematic analysis of opportunity recognition constructs. The study's implications are 

threefold: First, it provides a foundation for theory development and validation regarding 

opportunity recognition in the digital context, e.g., toward theories for predicting (i.e., Types 

III – IV) as well as design and action (i.e., Type V)  (Gregor 2006). Second, it enables a detailed 

examination of the process and behavioral perspectives in opportunity recognition. Third, it 

addresses Berger et al. (2021) inquiry into DT's role in creating "opportunity spaces for 

entrepreneurial action" (p.7) by elucidating market and resource dynamics (Barney, 1991). 

The identified effects reveal insights for DI processes in three key areas. First, organizations 

must navigate a higher complexity in DI processes, particularly in the early stages, necessitating 

an understanding of recombination possibilities within extended resource bases and multi-

lateral value networks. This demands mature process knowledge to design robust DI processes. 

Second, organizations require enhanced operational flexibility to capitalize on opportunities, 

including collaboration with diverse actors (effect #1), utilization of shared resources (effect 

#2), and development of new relationships (effect #3), supported by DI capabilities (Buck et al. 

2021). Third, the effects demonstrate a distinctly outward-facing orientation, particularly in 

effects #1, #5, and #6, emphasizing customer engagement as a critical source for opportunity-

ideas and innovation  

Research Article #2: Digitally Social: Review, Synthesis, and Future Directions for Digital Social 

Innovation. 

Research Article #2 contributes to the understanding of DSI by synthesizing existing research 

and identifying future research pathways in a research agenda. The intersection of sustainability 

and DI represents a rich but fragmented body of literature characterized by diverse terminology 

(depicted in Table 3) and dispersed insights across multiple domains. This complexity is further 

amplified by the interplay between economic, social, and ecological aspects that form the three 

pillars of sustainability (Elkington and Rowlands 1999; Wiedmann et al. 2009). These pillars 

are often operationalized through the 17 Sustainable Development Goals (SDGs) set by the 

United Nations in 2015, calling for global action to achieve sustainable development (United 

NAtions 2025; Wu et al. 2018). The multifaceted nature of sustainability is a focal point across 
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various academic disciplines (Elliot 2011; Gholami et al. 2016). Particularly, Information 

Systems (IS) research holds significant potential to drive sustainable development due to its 

interdisciplinary nature and methodological diversity (Ketter et al. 2016; Thomas et al. 2020). 

Therefore, the IS discipline plays a crucial role in addressing societal challenges (Melville 2010; 

Venkatesh et al. 2019; Watson et al. 2010). 

Research Article #2 addresses the challenge of understanding and synthesizing the vast but 

fragmented body of knowledge in the IS domain. The diverse terminology across sustainability 

and DI creates significant barriers to recognizing the full scope of existing research. 

Understanding these interconnections as meaningful solutions for societal challenges can only 

emerge from integrating insights. It highlights the potential of combining DI and social 

innovation to create what is termed DSI. This synthesis aims to leverage the capabilities of DT 

to generate social value and accelerate sustainable development, as outlined by Bria et al. (2015) 

and Qureshi et al. (2021). 

DSI is defined as the use of DT to address societal challenges, drawing from both DI and social 

innovation. The paper reviews various definitions of DSI, such as those by Bonina et al. (2021) 

and Qureshi et al. (2021), noting the varied interpretations across the IS domain depicted in 

Table 3. To structure existing DSI research, the authors developed a multidimensional 

framework depicted in Figure 4 consisting of three dimensions: digital innovation, digital 

technology, and social innovation. This framework serves as the theoretical foundation of the 

study, allowing for a comprehensive analysis of DSI literature. 
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Source Definition 

Qureshi et al. (2021, p. 647)  “Digital social innovation (DSI) involves the use of digital technologies in the 

development and implementation of innovative products, services, processes, and 

business models that seek to improve the well-being and agency of socially 

disadvantaged groups or address social problems related to marginality, 

inequality, and social exclusion.”  

(Tim et al. 2021, p. 324) “Digital social innovation (DSI)—the novel use of digital technology to 

addrress major societal challenges—has been the bedrock of sustainable 

development and has therefore garnered increasing attention amongst researchers 

and practitioners particularly in recent years.”  

Bonina et al. (2021, p. 698) “[…] we define DSI broadly as the development of new products, services or 

processes, that are either embodied on IT or enabled by IT, whose goal is to 

meet social needs or stimulate social change.”  

Dong and Götz (2021, 

p. 673) 

“Open source software (OSS) is a typical digital social innovation […] OSS is a 

combination of digital innovation and social innovation, or digital social 

innovation.”  

Buck et al. (2023, p. 4)  “In the context of incumbents, we define DSI as the leveraging of DT to address 

societal challenges through commercially viable innovation.” 

Table 3 Definitions of DSI 

 

Figure 4 DSI Analysis Framework 

The authors conduct a two-phase research approach. The first phase involves a systematic 

literature review of a final set of 135 studies (depicted in Figure 5) identified through the 
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databases Web of Science and the AIS eLibrary. This phase aims to synthesize existing 

contributions and identify research gaps using coding techniques inspired by Wolfswinkel et 

al. (2013). The second phase includes expert interviews with IS scholars to validate and refine 

the initial research agenda. Thereby, Research Article # 2 identifies six research clusters based 

on the intersection of the three DSI dimensions. Each cluster is further analyzed concerning the 

characteristics of DT (DT as a means or an end), DI (i.e., actions, outcome, and environment), 

and social innovation (i.e., people, planet, and profit). The clusters represent different research 

focuses, such as leveraging DT for innovation actions, fostering stakeholder involvement, and 

addressing the dependencies between sustainability dimensions. 

 

Figure 5 DSI Clustering Results 

Finally Research Article #2 presents a research agenda comprising 12 pathways (depicted om 

Table 4) for future DSI research. These pathways address critical areas such as the role of DT 

in DSI actions, the measurement of DSI impact, and the interplay between sustainability 

dimensions. The agenda is designed to guide researchers and practitioners in exploring the 

potential of DSI to tackle societal challenges effectively. The discussion highlights central 

topics driving DSI research, including the importance of ecosystems, the role of data, and the 

assessment of DSI success. The paper emphasizes the need for interdisciplinary approaches and 

context-specific solutions to enhance the impact of DSI initiatives. Hence, Research Article #2 

contributes to the understanding of DSI by synthesizing existing research and identifying future 

research pathways. It calls for a more structured approach to DSI research, encouraging 

collaboration across disciplines to address sustainability challenges. The findings have 

implications for both theory and practice, providing a roadmap for advancing DSI research and 

enabling practitioners to leverage DT for sustainable development. 
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Cluster Research Pathway Goal 

Cluster 1 RP1: What are the affordances of 

different DT for DSI actions? 

Supporting informed decision making regarding the 

selection and application of DT during DSI actions.  

RP2: Which design principles best 

facilitate DSI actions in digital 

platform ecosystems? 

Assessment of design principles for DSI ecosystems 

and development of recommendations for different 

DSI scenarios. 

Cluster 2 RP3: How does the application of DT 

within DSI actions change DSI 

outcomes? 

Understanding how DSI outcomes change when 

integrating DT in innovation processes and whether it 

positively affects sustainability goals in the DSI 

outcomes. 

RP4: How can DT be used to measure 

the impact of DSI initiatives? 

Gain transparency on social impact and on how to 

measure DSI success. 

Cluster 3 RP5: Which stakeholder groups 

participate in DSI ecosystems and 

what are their motives? 

 

Identification of the different groups participating in 

DSI ecosystems, their motives, and suitable 

incentivation strategies for each group. 

RP6:  How can DT improve 

stakeholder involvement in DSI? 

 

Analysis of the potential of different types of DT for 

increasing stakeholder involvement in DSI initiatives 

across different stakeholder groups. 

Cluster 4 RP7: How can DSI initiatives be 

designed to avoid potential downsides 

of DT? 

Assessment on how to best design a DSI initiative to 

harness its positive impact and subsequently avoid 

negative consequences. 

RP8: How can DSI actions ensure the 

DSI’s technical interoperability with 

existing DT landscapes and 

workflows? 

Assessment on how it can be assured within DSI 

actions that the DSI outcome is compatible with the 

existing DT landscape and the existing workflows. 

Cluster 5 RP9: How can DSI initiatives address 

the dependencies and conflicts 

between sustainability dimensions? 

 

Identification of relevant positive and negative 

dependencies between different sustainability 

dimensions and assessment of the role of DT in 

causing, increasing, or reducing these dependencies. 

RP10: How do DT enable the scaling 

of DSI initiatives?  

 

Examination of the potential of DT and associated 

characteristics for increasing the scaling success of 

DSI initiatives. 

Cluster 6 RP11: How to leverage 

interdisciplinarity among stakeholders 

in DSI?  

 

Establishment of specific actionable requirements 

regarding interdisciplinarity (e.g., disciplines 

involved, communication formats) or understanding 

the role of interdisciplinarity within DSI. 

RP12: How can DSI succeed in 

resource-limited environments?  

 

Investigation on how to adapt to constraints within a 

DSI ecosystem.  

Table 4 Overview of DSI research pathways 

In conclusion, the paper underscores the potential of DSI in addressing global sustainability 

challenges, providing research agenda to guide future research in this emerging field. 

Research Article #3: The SmartSI Compass: A Method for generating Smart Service Innovation 

Ideas. 

Research Article #3 provides a structured approach to generating SmartSIs, which are 

increasingly critical for organizations seeking to maintain a competitive edge in a digital market 

(Kuch et al. 2024). SmartSIs leverage connected physical products to create enhanced value 

propositions that blur the boundaries between digital and physical services, facilitating value 

co-creation (Allmendinger and Lombreglia 2005; Yoo et al. 2010). However, the complexity 

involved in generating SmartSI ideas has posed challenges for many established organizations 

(Beverungen et al. 2018; Marx et al. 2020). 
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The SmartSI Compass depicted in Figure 6 was developed to address these challenges by 

synthesizing existing methods in smart service research and anchoring the method in 

technological, value creation, and systems perspectives (Kuch et al., 2024). The researchers 

collaborated with four manufacturing organizations that were actively pursuing digital 

transformation and smart service development. This partnership was particularly important,  as 

manufacturing firms face unique challenges in transitioning from traditional product-focused 

operations to integrated smart service offerings. The consortium approach enabled the 

researchers to combine theoretical rigor with practical insights, ensuring that the developed 

method would be both academically sound and practically applicable in real-world business 

contexts. This method comprises five key dimensions—customer, service, product, 

organization, and digital infrastructure—that guide practitioners in systematically generating 

SmartSI ideas. 

 

Figure 6 Overview of the SmartSI Compass 

The method consists of four main activities: (1) generating ideas based on the identified 

dimensions, (2) linking these ideas through the digital infrastructure, (3) assessing and 

prioritizing ideas based on established evaluation criteria, and (4) developing comprehensive 

SmartSI idea concepts. The activities (depicted in Table 5) foster both divergent and convergent 

thinking, ensuring a thorough exploration of potential SmartSIs while allowing for iterative 

refinements (Kuch et al., 2024). 
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Activities 
(i.e., tasks of 

the method) 

Techniques 
(i.e., detailed instructions how 

to execute activities) 

Tools 
(i.e., means supporting 

execution of activities) 

Roles 
(i.e., actors executing 

activities) 

Outputs 
(i.e., results of 

activities) 

Activity 1: 

Generate 

Ideas 
 

 

- Derive ideas along the 

dimensions customer, 

product, service, and 

organization 

- Consider the status quo, 

challenges, and 

opportunities for each 

dimension 

- SmartSI 

dimensions 

- Guiding questions 

- (Online) 

Whiteboard and 

template 

- Project team, 

i.e., project 

leader and 

project 

members 

- (Optional: 

external 

experts) 

 

Compilation of 

information and 

longlist of ideas 

based on existing 

resources, 

products, 

services, and 

customer’s needs 

 

Activity 2: 

Link Ideas  
 

 
 

- Reconsider the ideas of 

A1 

- Develop ideas based on 

the digital 

infrastructure 

dimension 

- Find linkage 

opportunities between 

these ideas with the 

help of the digital 

infrastructure 

dimension 

- Identify connected and 

comprehensive SmartSI 

ideas 

- Guiding questions 

- (Online) 

Whiteboard and 

template 

- Project team 

- (Optional: 

external or 

internal IT 

experts or 

members of 

digitalization 

initiatives) 

 

Shortlist of 

comprehensive 

ideas 

Activity 3: 

Assess Ideas 
 

 

- Select criteria 

appropriate for the 

organization 

- Assess to which extent 

the comprehensive 

ideas of A2 fulfill the 

criteria 

- Create a ranking and 

select the most 

promising idea(s) for 

further development  

- Guiding questions 

- Assessment 

template  

- Evaluation 

criteria 

- Project team 

- (Optional: 

Controlling, 

Senior 

Executive) 

Assessed and 

prioritized 

shortlist of 

comprehensive 

ideas 

Activity 4: 

Develop a 

SmartSI 

Idea 

Concept 
 

 

- Create an initial idea 

concept for the idea(s) 

selected in A3 

including a summary, 

next steps, and 

definition of 

responsibilities  

- Guiding questions 

- SmartSI 

dimensions 

- Idea concept 

template 

- Project team 

- (Optional: 

Senior 

Executive) 

Idea concept as 

structure to 

pursue (i.e., 

develop and 

implement) the 

idea(s) selected 

in A3  

Table 5 Overview of the SmartSI Compass’ activities 

Validation of the SmartSI Compass was conducted through real-world applications, 

demonstrating its practical utility and effectiveness in guiding organizations toward innovative 

SmartSI ideas. Feedback from practitioners highlighted the method's user-friendliness and its 

capacity to facilitate structured idea generation, making it a valuable tool for organizations 

aiming to enhance their DDI outcomes and value delivery. 

In conclusion, the SmartSI Compass contributes to the body of knowledge on smart service 
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innovation by providing actionable insights for practitioners navigating the complexities of DI. 

The findings underscore the importance of integrating technological advancements and 

customer needs in the ideation process, ultimately fostering the development of SmartSIs across 

various organizational contexts (Baskerville et al., 2020; Oberländer et al., 2021). Future 

research should explore the application of the SmartSI Compass in different industries and 

investigate its integration into organizational routines to further enhance its effectiveness. 

Conclusion of Understanding Digital Innovation Processes across various Digital Innovation 

Types 

The research articles in this section collectively examine the challenge of systematically 

managing DI processes in established organizations. The research articles highlight several key 

insights: First, they demonstrate that the initiation phase of DI requires structured approaches 

while maintaining flexibility to accommodate its emergent nature. Second, they emphasize that 

different types of DI - from SmartSI to DSI - need tailored methods during the ideation and 

opportunity recognition stages. Third, they reveal that successful DI requires organizations to 

balance systematic guidance with space for creativity and adaptation. The articles make 

important contributions by developing frameworks and a method to support organizations in 

navigating these challenges while acknowledging that DI processes cannot be fully controlled 

but rather need to be carefully cultivated - much like a garden requires both systematic care and 

room to grow naturally. This understanding provides an important foundation for organizations 

seeking to effectively manage different types of DI within their evolving technological 

landscape. 

II.2 Examining Digital Innovation Outcomes and Value Delivery 

“The most difficult thing is the decision to act. The rest is merely tenacity. The fears are 

paper tigers. You can do anything you decide to do. You can act to change and control your 

life and the procedure. The process is its own reward.”  Amelia Earhart 

The second objective - examining DI outcomes and value delivery- embodies Earhart's spirit of 

decisive action and persistence in the face of challenges. Just as her pioneering achievements 

required both courage to act and systematic preparation, organizations must develop structured 

methods to transform data into valuable DI outcomes. This objective specifically examines how 

organizations can systematically leverage data to create and deliver value through DI, moving 

beyond initial hesitation to establish robust frameworks for DDI. The focus lies on developing 

frameworks that enable organizations to deliver value through DDI, turning the abstract 

potential of data into valuable outcomes. 
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Within this context of DDI outcomes, SmartSI are a specific outcome of the DI process, 

characterized by their ability to leverage data for enhanced value creation. This DI outcome not 

only improves customer satisfaction but also optimizes resource usage and operational 

processes (Beverungen et al. 2019c; Gimpel et al. 2018). 

To fully understand the implications of SmartSI, service is inherently interdisciplinary and 

manifests in various contexts, making it challenging to establish a single definition (Alter 2012; 

Rai and Sambamurthy 2006). Most definitions highlight the collaborative and interactive nature 

of service, involving service providers and customers who co-create value through resource 

integration (Vargo and Lusch 2016). The emergence of DT has further transformed traditional 

service models, giving rise to SmartSIs that blur the boundaries between the physical and digital 

realms (Barrett et al. 2015). 

Organizations require structured frameworks and practical guidance to address these 

transformative changes in value delivery and harness the potential of DT. Understanding 

different types of DDI and their value delivery mechanisms becomes crucial for successful DI. 

Against this backdrop, Section II.2 of this dissertation addresses DDI and its implications for 

value delivery by presenting insights from research articles on DDI archetypes and the 

application of the ENVELOPE framework at ZEISS. This framework illustrates how 

organizations can effectively integrate DT into service delivery and provide a structured 

framework for intrapreneurs to drive innovation from within their organizations. By focusing 

on these aspects, the dissertation aims to equip established organizations with the necessary 

tools to leverage data-driven outcomes and enhance their positioning in the digital landscape. 

Research Article #4: Leveraging Data for Innovation – Archetypes of Data-Driven Innovation. 

The investigation into DDI archetypes addresses the critical need for organizations to harness 

data effectively as a means of enhancing service delivery and creating value. As organizations 

increasingly rely on data-driven strategies to adapt to competitive pressures, understanding the 

various archetypes of DDI becomes essential for optimizing DI processes and outcomes. 

The motivation for exploring DDI stems from the recognition that effective use of data can 

significantly improve organizational performance and customer engagement. As businesses 

face complex challenges in rapidly evolving markets, they require frameworks that facilitate 

the categorization and application of data-driven strategies (Vega and Chiasson 2019). A 

structured taxonomy of DDI archetypes provides a means for organizations to identify and 

implement effective data initiatives. 
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 Dimension  Characteristics 
D

at
a 

A
n

al
y

ti
cs

 

Analytics 

perspective 
NE Descriptive Diagnostic Predictive Prescriptive Cognitive 

Data value 

chain 
NE Generation Acquisition Processing Aggregation Analytics Visualization Distribution 

Data purpose NE Explorative Validative Generative 

Innovation 

Cycle 
NE 

Idea 

generation 
Define Develop Test Launch Outcome 

V
al

u
e 

C
re

at
io

n
 

Value 

Proposition 
NE Hedonic Value Functional Value Social Value 

Offering E Data-as-a-product 
Data infrastructure 

solutions 

Data-driven Services 

(DDS) 

Bundle of BMPPS 

and DDS 

Customer 

Focus 
NE Connecting Monitoring Controlling Optimizing Securing 

Digital Value NE Personalization Engagement 
Community 

Building 
Automation Augmentation 

 Monetization E Frontstage Backstage Frontstage and Backstage 

NE = Non-exclusive; E = Exclusive  

Table 6 Taxonomy of DDIs & relative frequencies of the sample data 

The theoretical foundation of this research is rooted in existing literature on service innovation 

and data utilization. Key concepts such as service co-creation (Vargo & Lusch, 2016) and 

resource integration (Oberländer et al. 2021) inform the understanding of how data can be 

leveraged to enhance service offerings. This framework emphasizes the interplay between DT 

and value creation processes, highlighting the importance of categorizing DDI initiatives to 

better understand their impact on organizational success. 

The research method employed involves a systematic approach to taxonomy development. 

Initially, 115 DDI cases were identified from a diverse range of organizations, including both 

established organizations and startups. Utilizing a two-fold clustering technique, the analysis 

revealed 22 distinct clusters of DDI initiatives, ultimately leading to the identification and 

validation of 18 archetypes that represent various strategies for leveraging data. This iterative 

process incorporates literature reviews and interviews with IS researchers, ensuring a 

comprehensive understanding of the DDI landscape. 
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Figure 7Description of underlying dataset 

The findings illustrate the significance of DDI archetypes as frameworks for categorizing 

organizational data initiatives. Each archetype is characterized by unique features that state how 

organizations can effectively utilize data to innovate and enhance service delivery. The 

taxonomy not only aids organizations in identifying their current approaches but also highlights 

areas for potential improvement. 

Based on our data sample and the categorization within the characteristics of the taxonomy, 18 

archetypes of DDI were derived as  main artefacts. The archetypes can be categorized into two 

main categories. The first category embraces archetypes using data to enhance the innovation 

process (means), and the second category of DDIs uses data to enable new commercially viable 

value (end). The DDI archetypes are displayed in Figure 8 (data as a means) and Figure 9 (data 

as an end). The research identifies and categorizes 18 DDI archetypes, within the innovation 

process. These archetypes are mapped across a five-phase innovation process (idea generation, 

define, develop, test, and launch) and are classified according to data analytics maturity levels 

(descriptive to cognitive) (Gruner and Homburg 2000; Yoo et al. 2012).  

The first category comprises archetypes that use data as a means to enhance the innovation 

process itself, structured along five phases (idea generation, define, develop, test, and launch) 

with varying levels of data analytics maturity from descriptive to cognitive (Gruner & 

Homburg, 2000; Yoo et al., 2012). These process-oriented archetypes include examples like 

augmented ideation and data-driven marketing, serving primarily to improve existing 

innovation processes.  
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Figure 8 DDI archetypes (Innovation Process) 

In contrast, the second category encompasses archetypes where data serves as an enabler and 

key resource for creating new commercial value through Business Model Product Process 

Services (BMPPS) depicted in Figure 9. This category includes eight distinct archetypes such 

as Personalization, digital twin, and decision support systems, as exemplified by Intuitive 

Surgical's My Intuitive app (My Intuitive). A unique characteristic of this second category is 

that its outcomes can simultaneously serve as both end products and enablers for new 

innovations, creating a cyclical relationship between data as means and end. This dual 

categorization highlights the comprehensive role of DDI outcomes, serving both as a process 

enhancer and as a foundation for new value creation. 
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Figure 9 DDI archetypes (Innovation Outcome) 

In conclusion, exploring DDI archetypes contributes to understanding how organizations can 

implement data-driven strategies to create value. The research emphasizes the importance of 

adopting a data-centric approach to service innovation, which is exemplified by real-world 

applications (Gimpel et al., 2018). 

Despite the growing relevance of DDI, research in this area remains nascent, indicating the need 

for a focused structure. Future research should aim to deepen the understanding of these 

archetypes and their implications for value delivery, providing organizations with the necessary 

frameworks to navigate the complexities of DI. By clarifying the characteristics of DDI and 

exploring the operationalization of smart services, this research offers valuable insights for 

practitioners and scholars interested in the intersection of data analytics and service innovation. 

Research Article #5: The ENVELOPE Framework: Navigating Smart Service Value Delivery at 

ZEISS. 

Digital servitization has fundamentally transformed how manufacturing organizations deliver value 

through smart services (Paschou et al. 2020; Raddats et al. 2019; Raddats et al. 2022). As organizations 

increasingly integrate DT into their product offerings, the mechanisms behind smart service value 

delivery remain underexplored, creating challenges for effective implementation (Kohtamäki et al. 

2019; Sklyar et al. 2019). Through a clinical research collaboration with ZEISS, a leading healthcare 

device manufacturer, this study introduces the ENVELOPE framework to guide smart service value 

delivery in healthcare settings. 

The research employs a structured clinical research approach (Baskerville et al. 2023) through five real-

world interventions to develop and validate the framework. ZEISS's transformation from traditional 

manufacturing to smart service provision offers valuable insights into how organizations can effectively 

leverage DT for value delivery (depicted in Figure 10). The ENVELOPE framework encompasses four 

key dimensions - individual actor, resource, market, and enabler - each comprising essential actions that 

ensure comprehensive smart service value delivery (Barrett et al. 2015; Vargo and Lusch 2011, 2017). 

For instance, the individual actor dimension emphasizes the importance of engaging end-users and 

ensuring proactive communication through data-driven insights. The resource dimension focuses on 

leveraging ZEISS's internal capabilities, such as data analytics and service expertise, to enhance service 
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performance. The market dimension considers external factors, including regulatory compliance and 

ecosystem partnerships, which impact service delivery. 

 

Figure 10 Interventions at ZEISS 

The framework's implementation at ZEISS demonstrates how organizations can systematically approach 

smart service value delivery through eight key actions: Engage, Notice, Visualize, Enhance, Leverage, 

Orchestrate, Partner, and Evolve (ENVELOPE) depicted in Figure 11. These actions enable 

organizations to balance technological capabilities with human elements while ensuring regulatory 

compliance and operational efficiency (Bustinza et al. 2015; Coreynen et al. 2017). The study confirms 

that successful smart service value delivery requires iterative refinement, cross-functional collaboration, 

and careful consideration of stakeholder needs (Forkmann et al. 2017; Goduscheit and Faullant 2018). 
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Figure 11 ENVELOPE Framework 

Building on service-dominant logic (Vargo and Lusch 2004), the research contributes to both theoretical 

understanding and practical application of digital servitization. The findings emphasize how 

organizations must evolve from product-centric to service-oriented business models while maintaining 

regulatory compliance and customer focus (Beverungen et al. 2019a; Kohtamäki et al. 2019). The 

framework provides actionable guidance for healthcare manufacturers navigating the complexities of 

smart service implementation, while also advancing theoretical knowledge in digital servitization 

research (Paschou et al., 2020; Raddats et al., 2022). 

The study's limitations include its focus on healthcare manufacturing and reliance on a single case 

organization. Future research opportunities include exploring the framework's applicability across 

different industries and investigating the integration of emerging technologies such as AI and IoT into 

smart service models (Vendrell-Herrero et al. 2021; Sklyar et al. 2019). Despite these limitations, the 

ENVELOPE framework represents a significant contribution to understanding how organizations can 

effectively deliver value through smart services in an increasingly digital healthcare landscape. 

This research ultimately demonstrates that successful smart service value delivery requires a balanced 

approach that considers both technological capabilities and human factors, while ensuring alignment 

with regulatory requirements and market demands (Kohtamäki et al., 2019; Vargo et al., 2024). The 

ENVELOPE framework provides a structure for organizations to achieve this balance, offering both 

theoretical insights and practical guidance for the digital transformation of healthcare manufacturing. 
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Conclusion of examining Digital Innovation Outcomes and Value Delivery 

The research in this section explores the evolving landscape of DDI and SmartSI value delivery, 

highlighting insights for organizations navigating DI outcomes. Two research articles provide 

complementary perspectives on how organizations can systematically leverage data to deliver 

value. Research Article #4, develops a  taxonomy of DDI archetypes across different innovation 

process stages. Research Article #5, presenting the ENVELOPE framework, focuses 

specifically on SmartSI value delivery in the healthcare sector. The framework emphasizes the 

importance of continuous adaptation in delivering smart services. Together, these research 

articles underscore a shift in how organizations approach DI. By providing both theoretical 

insights and practical guidance, these research articles contribute to a deeper understanding of 

how organizations can effectively leverage data to deliver value with DI outcomes. 

III Conclusion2 

III.1 Summary 

DI are indispensable for organizations of all sizes and industry branches (Nambisan et al. 2017; 

Vial 2019). In the digital age, customers expect digital access (e.g., to SmartSI) anywhere and 

anytime, demanding a seamless experience (Barrett et al. 2015; Beverungen et al. 2019b). 

Organizations must, therefore, shift their mindset from product solutions to customer-oriented 

DI solutions to meet these evolving needs. Given this context, this dissertation analyzes the DI 

process and outcomes, thereby addressing the shift in customer interaction from products to 

digital solutions (e.g., SmartSI). SmartSI further bridges the gap between physical and digital 

worlds (Beverungen et al. 2019b; Kohli and Melville 2019). Although knowledge of DI 

processes and outcomes has matured, organizations face challenges in creating DI. Innovation 

processes tend to be time-consuming and risky leading to unpredictable outcomes. In particular, 

research and practice demand descriptive and prescriptive knowledge on supporting DI 

processes and specifying DI outcomes (Hund et al. 2021; Kohli and Melville 2019). Given the 

presented research articles, this dissertation contributes to understanding and managing DI 

processes and outcomes. This dissertation draws on five research articles to better understand 

DI, focusing on two key objectives: "understanding DI processes across various DI types " and 

"examining digital innovation outcomes and value delivery." 

Concerning the first objective of guiding the DI process, Section II.1 presents three research 

articles that build on various conceptual lenses that support organizations and research in 

 
2 This section uses some content from the research articles in this dissertation. I have left out the usual citation 

labels to make the text easier to read. 
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understanding the DI process. The dimension of DI focus differentiates between the process 

and outcome of DI. Process-oriented DI involves managing the stages of initiation, 

development, implementation, and exploitation (Kohli & Melville, 2018). Outcome-oriented 

DI, on the other hand, focuses on the value delivery of DI outcomes such as new products, 

services, or business models (Fichman et al., 2014).  

Research Article #1 emphasizes the importance of systematic approaches to leverage 

opportunities for DI. The article examines how DTs are influencing opportunity recognition. 

DTs extend traditional approaches of opportunity recognition by blurring the boundaries 

between customers, organizations, products, and industries. The article identifies three direct 

and three indirect effects of DT on opportunity recognition. These effects are driven by digital 

phenomena such as increasing digital invasiveness and the dissolution of product, industry, and 

organization boundaries. The results help to improve the understanding and management of the 

processes and outcomes of DI and provide valuable insights for the further development of 

digital entrepreneurship research. 

Research Article #2 introduces a comprehensive research agenda demonstrating how DSI 

emerges as a synthesis of two critical research streams—DI and social innovation—with the 

aim of constructing a knowledge foundation on DSI by leveraging DT to address complex 

societal challenges (Qureshi et al., 2021; Tim et al., 2021). Through a structured literature 

review, the study systematically identifies multiple dimensions of DSI, providing a conceptual 

framework that captures well-researched themes and delineates pathways for future 

investigation (Webster & Watson, 2002; Boell & Cecez-Kecmanovic, 2015). The study 

addresses the grand societal challenges by synthesizing diverse perspectives and building upon 

existing theoretical foundations from DI, and social innovation (Walsham 2017). The findings 

offer a synthesis of six research clusters and twelve research pathways designed to guide future 

research. Moreover, the research contributes to both theoretical understanding and practical 

application of DSI by bridging previously isolated research streams, identifying research gaps, 

and introducing a research agenda. Through this agenda, the study aims to advance DSI research 

and empower practitioners to address societal challenges. 

Research Article #3 explores the "SmartSI Compass," a method for SmartSI idea generation 

that addresses the methodological gaps in the DI process (Kohli & Melville, 2019; Marx et al., 

2020). The research confronts organizations' inherent complexity when generating SmartSIs by 

synthesizing insights from technological, value creation, and systems perspectives (Beverungen 

et al., 2019; Ciriello et al., 2018). Developed through DSR and consortium research  (Peffers et 
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al. 2007; Österle and Otto 2010), the method provides practitioners with a, step-by-step 

guidance framework. The research emphasizes digital infrastructure's dual role as an innovation 

initiator and connector, facilitating an approach to SmartSI idea generation (Fichman et al., 

2014; Nambisan, 2017). The SmartSI Compass enables organizations to generate SmartSI ideas 

by aligning them with existing organizational resources and evolving customer needs (Vargo 

& Lusch, 2004; Beverungen et al., 2019). By providing a method, the research contributes 

prescriptive knowledge to the often understudied initiation phase of DI (Kohli & Melville, 

2019), supporting organizations in leveraging DT to enhance value propositions. This research 

advances the scholarly discourse on DI by offering a theoretically grounded, practically 

applicable method for SmartSI idea generation (Gregor and Hevner 2013). The findings expand 

the theoretical understanding of DI processes and provide guidance for practitioners navigating 

the complex landscape of SmartSI (Teixeira et al. 2019). 

The second objective focuses on DI outcomes. Section II.2 presents two research articles that 

examine data-driven DI outcomes and the value delivery of SmartSI. 

Research Article #4 presents a taxonomy for understanding DDI, offering an understanding of 

how organizations can leverage data to generate value (Kohli & Melville, 2019; Yoo et al., 

2012). The research examines the transformative potential of data analytics and DTs in 

reshaping traditional business models, products, processes, and services (Henfridsson et al., 

2018; Nambisan et al., 2017). By developing a taxonomy with nine distinct dimensions and 41 

characteristics, the study provides a framework for understanding DDI across two primary 

layers: data analytics and value creation (Kundisch et al. 2022; Nickerson et al. 2013). The 

research identifies distinct DDI archetypes, demonstrating the multifaceted nature of DDI and 

its potential to create value (Hunke et al. 2022). Critically, the study addresses a significant 

research gap by offering a holistic perspective that considers data as both a means and an end 

in the innovation process (Engelbrecht et al. 2016). This approach distinguishes the research 

from previous research focusing on DI processes and outcomes in isolation (Trabucchi and 

Buganza 2019). The taxonomy and archetypes provide a theoretical contribution and offer 

practical guidance for organizations seeking to leverage data. By mapping DDI archetypes 

along the DI process and assigning them to data analytics maturity levels, the research provides 

a valuable tool for researchers and practitioners to understand DDI (Cavanillas et al. 2016). 

Research Article #5 The ENVELOPE framework illuminates SmartSI through the theoretical 

lens of digital servitization, exploring how advanced DTs enable organizations to transform 

traditional product-centric models into, dynamic service ecosystems (Kohtamäki et al., 2019; 
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Paschou et al., 2020). Developed via a clinical research method in collaboration with ZEISS, 

the framework offers an approach for organizations to strategically navigate the complex 

landscape of SmartSI value delivery, addressing the critical challenges of integrating DT, 

resource reconfiguration, and value co-creation (Baskerville et al., 2023; Coreynen et al., 2017; 

Raddats et al., 2019). By providing a structured model that emphasizes the interplay between 

technological capabilities, organizational actors, and market dynamics, the ENVELOPE 

framework serves as a pivotal theoretical and practical instrument for understanding and 

implementing digital servitization strategies in increasingly digitalized business environments 

(Beverungen et al., 2019b; Vargo & Lusch, 2016;). 

These articles contribute to understanding the dual dimensions of DI focus and DI type, 

providing a better understanding of DI (i.e., processes and outcomes). By integrating insights 

from DSI, DDI, and SmartSI this dissertation supports research and organizations leveraging 

DT to facilitate DI. 

III.2  Limitations and Future Research 

Like any research endeavor, this dissertation is beset with limitations that stimulate further 

research. This section offers an aggregated view of the overall limitations of the dissertation, 

while the specific limitations of each research article are discussed within the articles 

themselves (see Appendix). Additionally, this section presents suggestions for future research 

advancing the knowledge to meet customer needs in the digital age, especially in the field of 

DI.  

A key limitation across Research Articles #1, #2, and #4 is the gap between theoretical 

frameworks and practical application in DI. Many existing models and approaches remain 

abstract and lack practical guidance for organizations seeking to implement them effectively. 

While all three research articles rely on literature reviews and expert interviews (i.e., Research 

Articles #1, and #2), this may not fully capture the latest empirical developments. This reliance 

could limit the depth of insights regarding how DTs influence DI processes and their outcomes 

across different contexts. In addition, the research articles acknowledge the emerging nature of 

DI and the importance of understanding its evolving landscape about DT. However, they do not 

address the potential biases or ethical considerations associated with using DT, which could 

impact their effectiveness and social value. Studies reveal that gender differences play a crucial 

role in entrepreneurial activities and intentions (Haus et al. 2013). Future research should 

understand potential biases, including gender-based differences in DI for creating inclusive DI. 

Hence, future research should aim to deepen the understanding of these dynamics, ensuring that 
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insights are descriptive and prescriptive, thereby supporting organizations in navigating the 

complexities of DI processes across various DI types. Future research could focus on 

longitudinal studies exploring DTs' evolving impact. Furthermore, a mixed-methods approach 

would be beneficial, combining quantitative surveys with qualitative case studies to capture 

broad trends and contextual nuances. This method provides valuable insights into how DT can 

be effectively leveraged to better address the DI process, leading to valuable outcomes. 

Another limitation is the focus on manufacturing organizations in Research Articles #3 and #5. 

However, DIs have vast potential in other industries, education, and the public sector. Future 

research should expand to examine how DI processes apply to other sectors and develop 

context-specific insights that go beyond manufacturing applications. Longitudinal studies could 

provide insights into how organizations adapt the method over time. Additionally, incorporating 

diverse stakeholders in the research process can facilitate a deeper understanding of the 

dynamics involved in SmartSI idea generation and implementation. Firstly, while the SmartSI 

Compass and ENVELOPE were developed in collaboration with manufacturing organizations, 

their applicability in other sectors remains untested. The challenges related to both may vary 

across different industries, and future research should explore how the methods can be adapted 

for diverse contexts, including the public sector, and startups. Secondly, both focus primarily 

on one phase of the DI process (e.g., SmartSI focuses on initiation, and ENVELOPE focuses 

on the outcome), which may overlook critical considerations related to subsequent phases such 

as development, implementation, and exploitation. Future research should investigate the 

necessary methods for these stages. 

The insights of this dissertation (i.e., Research Articles #4 and #5) are the foundation for further 

theory development endeavors. Quantitative research approaches seem promising for validating 

the results. Furthermore, addressing the ethical considerations of data usage in DI processes 

and outcomes is crucial. Drawing on key privacy and data ethics literature, future research must 

prioritize responsible innovation frameworks. Scholars like Acquisti et al. (2015) and Bélanger 

and Crossler (2011) have highlighted the complex relationship between privacy, trust, and 

technological innovation. Especially, ethical implications of data usage in DI have become 

paramount. Future research should examine how organizations implement DDI while ensuring 

compliance with privacy regulations and maintaining customer trust (Baumann et al. 2019). 

Thereby, future research must focus on three key areas: First, developing privacy-aware DI 

frameworks that integrate privacy-by-design principles, as Cavoukian (2012) outlined. Second, 

designing efficient data collection mechanisms that protect user privacy while enabling DI 

(Dinev et al. 2015; Gregory et al. 2021). Third, examining regulatory aspects requires specific 
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attention. Analyzing the implications of regulations such as the General Data Protection 

Regulation and the California Consumer Privacy Act on innovation strategies is important 

(Islam et al. 2024).  In addition, future research should investigate the impact of European 

regulations like the General Data Protection Regulation on DI (Martin et al. 2019).  

In conclusion, this dissertation advances the existing body of knowledge on DI by providing an 

understanding of how DTs influence the processes and outcomes of various DI types. While 

DTs are expected to evolve rapidly, the core principles of DI will remain constant. 

Organizations across various sectors must adapt to the dynamic environment to maintain their 

competitiveness and, more importantly, to deliver value to their customers. The findings 

presented in this dissertation contribute to addressing the challenge of continuous 

transformation through DI, equipping organizations with the necessary methods and 

frameworks to navigate the complexities of DI. The insights gained will guide future research 

and serve as a foundation for understanding DI processes and outcomes to achieve sustainable 

competitive advantage in an increasingly digital landscape.



 

36 

VI References 

Abeywickrama, D. B.; Ovaska, Eila (2016): ADSEng: A Model-based Methodology for Autonomous 

Digital Service Engineering. In : Proceedings of the 8th International Conference on Management 

of Digital EcoSystems. Biarritz, pp. 34–42. 

Abrell, Thomas; Pihlajamaa, Matti; Kanto, Laura; vom Brocke, Jan; Uebernickel, Falk (2016): The role 

of users and customers in digital innovation: Insights from B2B manufacturing firms. In 

03787206 53 (3), pp. 324–335. DOI: 10.1016/j.im.2015.12.005. 

Acquisti, Alessandro; Brandimarte, Laura; Loewenstein, George (2015): Privacy and human behavior 

in the age of information. In Science (New York, N.Y.) 347 (6221), pp. 509–514. DOI: 

10.1126/science.aaa1465. 

Adler, Leon Marcel; Kuch, Felicitas; Lindenthal, Anna; Gebauer, Heiko (2024): NAVIGATING 

VALUE‐A SERVITIZATION PATHWAY FOR THE VALUE DELIVERY OF SMART 

SERVICES (ECIS 2024 Proceedings. 6.). 

Adomavicius, G.; Tuzhilin, A. (2001): Using data mining methods to build customer profiles. In 

Computer 34 (3), pp. 74–82. DOI: 10.1109/2.901170. 

Alfaro, Elena; Bressan, Marco; Girardin, Fabien; Murillo, Juan; Someh, Ida; Wixom, Barbara H. (2019): 

BBVA’s Data Monetization Journey. In MISQE, pp. 117–128. DOI: 10.17705/2msqe.00011. 

Allmendinger, Glen; Lombreglia, Ralph (2005): Four strategies for the age of smart services. 10th ed.: 

Harvard Business Review (83). Available online at https://courses.ischool.berkeley.edu/i290-

1/f08/readings/strategiessmartservices.pdf. 

Alter, Steven (2012): Challenges for service science. 13 volumes: Journal of Information Technology 

Theory and Application (JITTA) (2, 3). Available online at 

https://aisel.aisnet.org/jitta/vol13/iss2/3/. 

Amelia Earhart (2025): ameliaearhart.com/quotes. Available online at 

https://www.ameliaearhart.com/quotes/, updated on 2/5/2025, checked on 2/5/2025. 

Anke, Jürgen (2019): Design-integrated financial assessment of smart services. In Electron Markets 29 

(1), pp. 19–35. DOI: 10.1007/s12525-018-0300-y. 

Anthony, S. D.; Viguerie, S. P.; Waldeck, A. (2018): 2018 Corporate longevity forecast: Creative 

destruction is accelerating: Innosight. Available online at https://www.innosight.com/wp-

content/uploads/2017/11/innosight-corporate-longevity-2018.pdf. 

Anthony, Scott D.; S. Viguerie, Patrick; Waldeck, Andrew (2016): Corporate Longevity: Turbulence 

Ahead for Large Organizations - Executive Briefing. In Innosight. Available online at 

https://www.innosight.com/wp-content/uploads/2016/08/Corporate-Longevity-2016-Final.pdf, 

checked on 2/6/2025. 

Ardichvili, Alexander; Cardozo, Richard; Ray, Sourav (2003): A theory of entrepreneurial opportunity 

identification and development. In Journal of Business Venturing 18 (1), pp. 105–123. DOI: 

10.1016/S0883-9026(01)00068-4. 

Barney, Jay (1991): Firm Resources and Sustained Competitive Advantage. In Journal of Management 

17 (1), pp. 99–120. DOI: 10.1177/014920639101700108. 

Baron, Robert A. (2007): Behavioral and cognitive factors in entrepreneurship: entrepreneurs as the 

active element in new venture creation. In Strategic Entrepreneurship 1 (1-2), pp. 167–182. DOI: 

10.1002/sej.12. 

Barrett, Michael; Davidson, Elizabeth; Prabhu, Jaideep; Vargo, Stephen L. (2015): Service innovation 

in the digital age. In MIS quarterly 39 (1), pp. 135–154. 



 

37 

Baskerville, Richard; vom Brocke, Jan; Mathiassen, Lars; Scheepers, Helana (2023): Clinical research 

from information systems practice. In European Journal of Information Systems 32 (1), pp. 1–9. 

DOI: 10.1080/0960085X.2022.2126030. 

Baskerville, Richard L.; Myers, Michael D.; Yoo, Youngjin (2020): Digital First: The Ontological 

Reversal and New Challenges for Information Systems Research. In MISQ 44 (2), pp. 509–523. 

DOI: 10.25300/MISQ/2020/14418. 

Baumann, Annika; Haupt, Johannes; Gebert, Fabian; Lessmann, Stefan (2019): The Price of Privacy. In 

Bus Inf Syst Eng 61 (4), pp. 413–431. DOI: 10.1007/s12599-018-0528-2. 

Bélanger; Crossler (2011): Privacy in the Digital Age: A Review of Information Privacy Research in 

Information Systems. In MISQ 35 (4), p. 1017. DOI: 10.2307/41409971. 

Benbya, Hind; Nan, Ning; Tanriverdi, Hüseyin; Yoo, Youngjin (2020): Complexity and Information 

Systems Research in the Emerging Digital World. 

Benbya, Hind; Strich, Franz; Tamm, Toomas (2024): Navigating Generative Artificial Intelligence 

Promises and Perils for Knowledge and Creative Work. In JAIS 25 (1), pp. 23–36. DOI: 

10.17705/1jais.00861. 

Berger, Elisabeth S.C.; Briel, Frederik von; Davidsson, Per; Kuckertz, Andreas (2021): Digital or not – 

The future of entrepreneurship and innovation. In 01482963 125, pp. 436–442. DOI: 

10.1016/j.jbusres.2019.12.020. 

Beverungen, Daniel; Lüttenberg, Hedda; Wolf, Verena (2018): Recombinant Service Systems 

Engineering. In Bus Inf Syst Eng 60 (5), pp. 377–391. DOI: 10.1007/s12599-018-0526-4. 

Beverungen, Daniel; Matzner, Martin; Poeppelbuss, Jens (2019a): Structure, structure, structure? 

Designing and managing smart service systems as socio-technical structures. In The art of 

structuring: Bridging the gap between information systems research and practice, pp. 361–372. 

Beverungen, Daniel; Müller, Oliver; Matzner, Martin; Mendling, Jan; vom Brocke, Jan (2019b): 

Conceptualizing smart service systems. In Electron Markets 29 (1), pp. 7–18. DOI: 

10.1007/s12525-017-0270-5. 

Beverungen, Daniel; Müller, Oliver; Matzner, Martin; Mendling, Jan; vom Brocke, Jan (2019c): 

Conceptualizing smart service systems. In Electron Markets 29 (1), pp. 7–18. DOI: 

10.1007/s12525-017-0270-5. 

Bharadwaj, Anandhi; El Sawy, Omar A.; Pavlou, Paul A.; Venkatraman, N. (2013): Digital Business 

Strategy: Toward a Next Generation of Insights. In MISQ 37 (2), pp. 471–482. DOI: 

10.25300/misq/2013/37:2.3. 

Blazek, P.; Pilsl, K. (2020): The importance of analyzing configurator usage data to leverage product 

innovation and sales perfformance. In Internaonal Conference on Mass Customizaon and 

Personalization 9, pp. 16–21. 

Blume, Maximilian; Oberländer, Anna Maria; Röglinger, M.; Rosemann, Michael; Wyrtki, Katrin 

(2020): Ex ante assessment of disruptive threats: Identifying relevant threats before one is 

disrupted. In Technological Forecasting and Social Change 158, Article 120103. DOI: 

10.1016/j.techfore.2020.120103. 

Bock, Maximilian; Wiener, Martin; Gronau, Ralf; Martin, Andreas (2019): Industry 4.0 Enabling Smart 

Air: Digital Transformation at KAESER COMPRESSORS. In Digitalization Cases, pp. 101–117. 

DOI: 10.1007/978-3-319-95273-4_6. 

Bonina, Carla; López‐Berzosa, David; Scarlata, Mariarosa (2021): Social, commercial, or both? An 

exploratory study of the identity orientation of digital social innovations. In Information Systems 

Journal 31 (5), pp. 695–716. DOI: 10.1111/isj.12290. 



 

38 

Breidbach, Christoph F.; Maglio, Paul P. (2015): Service Science Perspective on the Role of ICT in 

Service Innovation. ECIS. Available online at https://www.jstor.org/stable/26628345. 

Brem, Alexander; Voigt, Kai-Ingo (2009): Integration of market pull and technology push in the 

corporate front end and innovation management—Insights from the German software industry. 

In Technovation 29 (5), pp. 351–367. DOI: 10.1016/j.technovation.2008.06.003. 

Bria, Francesca; Gascó, M.; Kresin, F. (2015): Growing a digital social innovation ecosystem for 

Europe: Digital social innovation final report. 

Briel, Frederik von; Recker, Jan; Selander, Lisen; Jarvenpaa, Sirkka L.; Hukal, Philipp; Yoo, Youngjin 

et al. (2021): Researching Digital Entrepreneurship: Current Issues and Suggestions for Future 

Directions. In CAIS 48 (1), pp. 284–304. DOI: 10.17705/1CAIS.04833. 

Buck, Christoph; Grüneke, Timo; Stelzl, Katharina (2021): Structuring the Jungle of Capabilities 

Fostering Digital Innovation. In Frederik Ahlemann, Reinhard Schütte, Stefan Stieglitz (Eds.): 

Innovation Through Information Systems, vol. 48. Cham: Springer International Publishing 

(Lecture Notes in Information Systems and Organisation), pp. 290–304. 

Buck, Christoph; Kempf, Laura; Kneissel, Katharina; Krombacher, Anna (2023a): Barriers along the 

Digital Social Innovation Process: A Structured Literature Review. In. International Conference 

on Wirtschaftsinformatik 2023. Available online at 

https://publica.fraunhofer.de/entities/publication/bc0e37ec-0ebd-4aef-bd47-

c712eed7c377/details. 

Buck, Christoph; Krombacher, Anna; Röglinger, Maximilian; Körner-Wyrtki, Katrin (2023b): Doing 

good by going digital: A taxonomy of digital social innovation in the context of incumbents. In 

The Journal of Strategic Information Systems 32 (4), p. 101806. DOI: 

10.1016/j.jsis.2023.101806. 

Bullinger, Hans-Jörg; Meiren, Thomas; Nägele, Rainer (2015): Smart Services in Manufacturing 

Companies. In : Proceedings of the 23rd International Conference on Production Research. 23rd 

International Conference on Production Research. Manila. 

Bustinza, Oscar F.; Bigdeli, Ali Ziaee; Baines, Tim; Elliot, Cindy (2015): Servitization and Competitive 

Advantage: The Importance of Organizational Structure and Value Chain Position. In Research-

Technology Management 58 (5), pp. 53–60. DOI: 10.5437/08956308X5805354. 

Cavanillas, José María; Curry, Edward; Wahlster, Wolfgang (2016): New Horizons for a Data-Driven 

Economy. Cham: Springer International Publishing. 

Cavoukian, Ann (2012): Privacy by Design [Leading Edge]. In IEEE Technol. Soc. Mag. 31 (4), pp. 18–

19. DOI: 10.1109/MTS.2012.2225459. 

Chen, Hong-Mei; Schutz, Roland; Kazman, Rick; Matthes, Florian (2017): How Lufthansa Capitalized 

on Big Data for Business Model Renovation. In MIS Q. Executive 16 (1). Available online at 

http://misqe.org/ojs2/index.php/misqe/article/view/699. 

Chesbrough, Henry (2010): Business Model Innovation: Opportunities and Barriers. In Long Range 

Planning 43 (2-3), pp. 354–363. DOI: 10.1016/j.lrp.2009.07.010. 

Christensen, Clayton M.; Raynor, M.; McDonald, R. (2015): 17. Disruptive innovation: Harvard 

Business Review. Available online at https://www.interaction-design.org/literature/book/the-

encyclopedia-of-human-computer-interaction-2nd-ed/disruptive-innovation?p=b248. 

Ciriello, Raffaele Fabio; Richter, Alexander; Schwabe, Gerhard (2018): Digital Innovation. In Bus Inf 

Syst Eng 60 (6), pp. 563–569. DOI: 10.1007/s12599-018-0559-8. 

Coreynen, Wim; Matthyssens, Paul; van Bockhaven, Wouter (2017): Boosting servitization through 

digitization: Pathways and dynamic resource configurations for manufacturers. In Industrial 

Marketing Management 60, pp. 42–53. DOI: 10.1016/j.indmarman.2016.04.012. 



 

39 

Dadkhah, Sohail; Bayat, Rohullah; Fazli, Safar; Tork, Einallah Keshavarz; Ebrahimi, Aboalghasem 

(2018): Corporate foresight: developing a process model. In Eur J Futures Res 6 (1). DOI: 

10.1186/s40309-018-0147-7. 

Davenport, Thomas H.; Kudyba, Stephan (2016): Designing and developing analytics-based data 

products. In MIT Sloan Management Review. 

Davidsson, Per (2015): Entrepreneurial opportunities and the entrepreneurship nexus: A re-

conceptualization. In Journal of Business Venturing 30 (5), pp. 674–695. DOI: 

10.1016/j.jbusvent.2015.01.002. 

Davis, Fred D. (1989): Perceived Usefulness, Perceived Ease of Use, and User Acceptance of 

Information Technology. In MIS quarterly 13 (3), pp. 319–340. DOI: 10.2307/249008. 

Desouza, Kevin C. (2011): Intrapreneurship. Managing Ideas Within Your Organization: University of 

Toronto Press. 

Dinev, Tamara; McConnell, Allen R.; Smith, H. Jeff (2015): Research Commentary—Informing 

Privacy Research Through Information Systems, Psychology, and Behavioral Economics: 

Thinking Outside the “APCO” Box. In Information Systems Research 26 (4), pp. 639–655. DOI: 

10.1287/isre.2015.0600. 

Dong, John Qi; Götz, Sebastian Johannes (2021): Project leaders as boundary spanners in open source 

software development: A resource dependence perspective. In Information Systems Journal 31 

(5), pp. 672–694. DOI: 10.1111/isj.12313. 

Dreyer, Sonja; Olivotti, Daniel; Lebek, Benedikt; Breitner, Michael H. (2017): Towards a Smart 

Services Enabling Information Architecture for Installed Base Management in Manufacturing. In 

: Proceedings of the 13th International Conference on Wirtschaftsinformatik. 13th International 

Conference on Wirtschaftsinformatik. St. Gallen, pp. 31–45. 

Drudzdzel, M. J.; Flynn, R. R. (2002): Decision Support Systems. In A. Kent (Ed.): Encyclopedia of 

Library and Information Science. 2nd ed. New York: Marcel Dekker, Inc. 

Ebel, Martin; Jaspert, David; Poeppelbuss, Jens (2022): Smart already at design time – Pattern-based 

smart service innovation in manufacturing. In Computers in Industry 138, Article 103625. DOI: 

10.1016/j.compind.2022.103625. 

Eling, Katrin; Herstatt, Cornelius (2017): Managing the Front End of Innovation—Less Fuzzy, Yet Still 

Not Fully Understood. In J of Product Innov Manag 34 (6), pp. 864–874. DOI: 

10.1111/jpim.12415. 

Elkington, J.; Rowlands, I. H. (1999): Cannibals with forks: the triple bottom line of 21st century 

business. In Choice Reviews Online 36 (07), 36-3997-36-3997. DOI: 10.5860/choice.36-3997. 

Elliot (2011): Transdisciplinary Perspectives on Environmental Sustainability: A Resource Base and 

Framework for IT-Enabled Business Transformation. In MISQ 35 (1), p. 197. DOI: 

10.2307/23043495. 

Engel, Christian; Ebel, Philipp (2019): Data-Driven Service Innovation: a Systematic literature Review 

and Development of a Research Agenda. In Jan vom Brocke, Shirley Gregor, Oliver Müller 

(Eds.): 27th European Conference on Information Systems - Information Systems for a Sharing 

Society, ECIS 2019, Stockholm and Uppsala, Sweden, June 8-14, 2019. Available online at 

https://aisel.aisnet.org/ecis2019\_rp/161. 

Engelbrecht, Adrian; Jin Gerlach; Thomas Widjaja (2016): Understanding the anatomy of data-driven 

business models–towards an empirical taxonomy. ECIS. Available online at 

https://core.ac.uk/download/pdf/301369681.pdf. 



 

40 

Exner, Konrad; Smolka, Elisa; Blüher, Till; Stark, Rainer (2019): A method to design Smart Services 

based on information categorization of industrial use cases. In Procedia CIRP 83, pp. 77–82. 

DOI: 10.1016/j.procir.2019.02.143. 

Fabijan, Aleksander; Dmitriev, Pavel; Olsson, Helena Holmstrom; Bosch, Jan (2017): The Evolution of 

Continuous Experimentation in Software Product Development: From Data to a Data-Driven 

Organization at Scale. In : 2017 IEEE/ACM 39th ICSE. 2017 IEEE/ACM 39th International 

Conference on Software Engineering (ICSE). Buenos Aires, 20.05.2017 - 28.05.2017: IEEE, 

pp. 770–780. 

Fichman, Robert G.; Dos Santos, Brian L.; Zheng, Zhiqiang (2014): Digital Innovation as a Fundamental 

and Powerful Concept in the Information Systems Curriculum. In MISQ 38 (2), pp. 329–343. 

DOI: 10.25300/misq/2014/38.2.01. 

Forkmann, Sebastian; Ramos, Carla; Henneberg, Stephan C.; Naudé, Peter (2017): Understanding the 

service infusion process as a business model reconfiguration. In Industrial Marketing 

Management 60, pp. 151–166. DOI: 10.1016/j.indmarman.2016.05.001. 

Freitag, Mike; Wiesner, Stefan (2018): Smart Service Lifecycle Management: A Framework and Use 

Case. In : Proceedings of the IFIP WG 5.7 International Conference on Advances in Production 

Management Systems. Smart manufacturing for industry 4.0. Seoul (IFIP Advances in 

Information and Communication Technology), pp. 97–104. 

Geum, Youngjung; Jeon, Hongseok; Lee, Hakyeon (2016): Developing new smart services using 

integrated morphological analysis: integration of the market-pull and technology-push approach. 

In Service Business 10 (3), pp. 531–555. DOI: 10.1007/s11628-015-0281-2. 

Gey, Fatih; Walraven, Stefan; van Landuyt, Dimitri; Joosen, Wouter (2013): Building a Customizable 

Business-Process-as-a-Service Application with Current State-of-Practice. In David Hutchison, 

Takeo Kanade, Josef Kittler, Jon M. Kleinberg (Eds.): Software Composition, vol. 8088. Berlin, 

Heidelberg: Springer (Lecture Notes in Computer Science), pp. 113–127. 

Gholami, Roya; Watson, Richard; Hasan, Helen; Molla, Alemayehu; Bjorn-Andersen, Niels (2016): 

Information Systems Solutions for Environmental Sustainability: How Can We Do More? In 

Journal of the Association for Information Systems 17 (8), pp. 521–536. DOI: 

10.17705/1jais.00435. 

Gimpel, H.; Hosseini, S.; Huber, R.; Probst, L.; Röglinger, M.; Faisst, U. (2018): Structuring digital 

transformation: a framework of action fields and its application at ZEISS: Journal of Information 

Technology Theory and Application. Available online at 

https://aisel.aisnet.org/jitta/vol19/iss1/3/. 

Girotra, Karan; Terwiesch, Christian; Ulrich, Karl T. (2010): Idea Generation and the Quality of the 

Best Idea. In Management Science 56 (4), pp. 591–605. DOI: 10.1287/mnsc.1090.1144. 

Goduscheit, Chester René; Faullant, Rita (2018): Paths Toward Radical Service Innovation in 

Manufacturing Companies—A Service‐Dominant Logic Perspective. In J of Product Innov 

Manag 35 (5), pp. 701–719. DOI: 10.1111/jpim.12461. 

Gorkovenko, Katerina; Burnett, Daniel J.; Thorp, James K.; Richards, Daniel; Murray-Rust, Dave 

(2020): Exploring The Future of Data-Driven Product Design. In Regina Bernhaupt, Florian 

'Floyd' Mueller, David Verweij, Josh Andres, Joanna McGrenere, Andy Cockburn et al. (Eds.): 

Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems. CHI '20: 

CHI Conference on Human Factors in Computing Systems. Honolulu HI USA, 25 04 2020 30 04 

2020. New York, NY, USA: ACM, pp. 1–14. 

Gregor (2006): The Nature of Theory in Information Systems. In MISQ 30 (3), p. 611. DOI: 

10.2307/25148742. 

Gregor, Shirley; Hevner, Alan R. (2013): Positioning and Presenting Design Science Research for 

Maximum Impact. In MISQ 37 (2), pp. 337–355. DOI: 10.25300/misq/2013/37.2.01. 



 

41 

Gregory, Robert Wayne; Henfridsson, Ola; Kaganer, Evgeny; Kyriakou, Harris (2021): The Role of 

Artificial Intelligence and Data Network Effects for Creating User Value. In AMR 46 (3), pp. 534–

551. DOI: 10.5465/amr.2019.0178. 

Gruner, Kjell E.; Homburg, Christian (2000): Does Customer Interaction Enhance New Product 

Success? In 01482963 49 (1), pp. 1–14. DOI: 10.1016/S0148-2963(99)00013-2. 

Hanafizadeh, P.; Harati, N.; Mohammad, R. (2020): Configuration of Data Monetization: A Review of 

Literature with Thematic Analysis. In Glob J Flex Syst Manag 21 (1), pp. 17–34. DOI: 

10.1007/s40171-019-00228-3. 

Hartmann, Dirk; van der Auweraer, Herman (2021): Digital Twins. In Manuel Cruz, Carlos Parés, 

Peregrina Quintela (Eds.): Progress in Industrial Mathematics: Success Stories, vol. 5. Cham: 

Springer International (SEMA SIMAI Springer Series), pp. 3–17. 

Hartmann, Philipp Max; Zaki, Mohamed; Feldmann, Niels; Neely, Andy (2016): Capturing value from 

big data – a taxonomy of data-driven business models used by start-up firms. In IJOPM 36 (10), 

pp. 1382–1406. DOI: 10.1108/IJOPM-02-2014-0098. 

Haus, Inga; Steinmetz, Holger; Isidor, Rodrigo; Kabst, Rüdiger (2013): Gender effects on 

entrepreneurial intention: a meta‐analytical structural equation model. In International Journal of 

Gender and Entrepreneurship 5 (2), pp. 130–156. DOI: 10.1108/17566261311328828. 

Henfridsson, Ola; Nandhakumar, Joe; Scarbrough, Harry; Panourgias, Nikiforos (2018): Recombination 

in the open-ended value landscape of digital innovation. In 1471-7727 28 (2), pp. 89–100. DOI: 

10.1016/j.infoandorg.2018.03.001. 

Holmström, Jonny (2018): Recombination in digital innovation: Challenges, opportunities, and the 

importance of a theoretical framework. In 1471-7727 28 (2), pp. 107–110. DOI: 

10.1016/j.infoandorg.2018.04.002. 

Hund, Axel; Wagner, Heinz-Theo; Beimborn, Daniel; Weitzel, Tim (2021): Digital innovation: Review 

and novel perspective. In The Journal of Strategic Information Systems 30 (4), p. 101695. DOI: 

10.1016/j.jsis.2021.101695. 

Hunke, Fabian; Engel, Christian; Schüritz, Ronny; Ebel, Philipp (2019): Understanding the Anatomy of 

Analytics-Based Services. In : ECIS 2019 proceedings. 27th European Conference on 

Information Systems (ECIS), Stockholm & Uppsala, Sweden, June 8-14, 2019. Research Papers: 

AIS eLibrary (AISeL), Paper: 25. 

Hunke, Fabian; Heinz, Daniel; Satzger, Gerhard (2022): Creating customer value from data: foundations 

and archetypes of analytics-based services. In Electron Markets 32 (2), pp. 503–521. DOI: 

10.1007/s12525-021-00506-y. 

Islam, M.; Sourav, M.; Reza, J. (2024): The impact of data protection regulations on business analytics. 

In World J. Adv. Res. Rev. 24 (2), pp. 2003–2006. DOI: 10.30574/wjarr.2024.24.2.3503. 

Jeffery, Mark (2010): Data-driven marketing. The 15 metrics everyone in marketing should know: 

Wiley. Available online at https://swbplus.bsz-bw.de/bsz341324752cov.htm. 

Jetzek, Thorhildur; Avital, Michel; Bjorn-Andersen, Niels (2014): Data-Driven Innovation through 

Open Government Data. In J. theor. appl. electron. commer. res. 9 (2), pp. 15–16. DOI: 

10.4067/S0718-18762014000200008. 

Kabadayi, Sertan; Ali, F.; Choi, Hyeyoon; Joosten, Herm; Lu, Can (2019): Smart service experience in 

hospitality and tourism services. In Journal of Service Management 30 (3), pp. 326–348. DOI: 

10.1108/JOSM-11-2018-0377. 

Kang, Yue; Yin, Hang; Berger, Christian (2019): Test Your Self-Driving Algorithm: An Overview of 

Publicly Available Driving Datasets and Virtual Testing Environments. In IEEE Trans. Intell. 

Veh. 4 (2), pp. 171–185. DOI: 10.1109/TIV.2018.2886678. 



 

42 

Ketter, Wolfgang; Peters, Markus; Collins, John; Gupta, Alok (2016): A Multiagent Competitive 

Gaming Platform to Address Societal Challenges. In MISQ 40 (2), pp. 447–460. DOI: 

10.25300/MISQ/2016/40.2.09. 

Kim, K.-J.; Lim, Chie-Hyeon; Lee, Dong-Hee; Lee, Jin; Hong, Yoo-Suk; Park, Kwangtae (2012): A 

Concept Generation Support System for Product-Service System Development. In Service 

Science 4 (4), 349–364. DOI: 10.1287/serv.1120.002. 

Kim, Kwang-Jae; Lim, Chie-Hyeon; Heo, Jun-Yeon; Lee, Dong-Hee; Hong, Yoo-Suk; Park, Kwangtae 

(2016): An evaluation scheme for product–service system models: development of evaluation 

criteria and case studies. In Service Business 10 (3), pp. 507–530. DOI: 10.1007/s11628-015-

0280-3. 

Kohli, Rajiv; Melville, Nigel P. (2019): Digital innovation: A review and synthesis. In Information 

Systems Journal 29 (1), pp. 200–223. DOI: 10.1111/isj.12193. 

Kohtamäki, Marko; Parida, Vinit; Oghazi, Pejvak; Gebauer, Heiko; Baines, Tim (2019): Digital 

servitization business models in ecosystems: A theory of the firm. In Journal of Business 

Research 104, pp. 380–392. DOI: 10.1016/j.jbusres.2019.06.027. 

Koldewey, Christian; Meyer, Maurice; Stockbrügger, Patrick; Dumitrescu, Roman; Gausemeier, Jürgen 

(2020): Framework and Functionality Patterns for Smart Service Innovation. In Procedia CIRP 

91, pp. 851–857. DOI: 10.1016/j.procir.2020.02.244. 

Kreuzer, Thomas; Lindenthal, Anna-Katharina; Oberländer, Anna Maria; Röglinger, Maximilian 

(2022): The Effects of Digital Technology on Opportunity Recognition. In Bus Inf Syst Eng 64 

(1), pp. 47–67. DOI: 10.1007/s12599-021-00733-9. 

Kuch, Felicitas; Lindenthal, Anna-Katharina; Oberländer, Anna Maria; Cortenraad-Wenninger, 

Annette; Buck, Christoph (2024): The SmartSI Compass: A method for generating smart service 

innovation ideas. In Information & Management 61 (5), p. 103965. DOI: 

10.1016/j.im.2024.103965. 

Kundisch, Dennis; Muntermann, Jan; Oberländer, Anna Maria; Rau, Daniel; Röglinger, Maximilian; 

Schoormann, Thorsten; Szopinski, Daniel (2022): An Update for Taxonomy Designers. In Bus 

Inf Syst Eng 64 (4), pp. 421–439. DOI: 10.1007/s12599-021-00723-x. 

Leidner, Dorothy (2018): Review and Theory Symbiosis: An Introspective Retrospective. In Journal of 

the Association for Information Systems 19 (06), pp. 552–567. DOI: 10.17705/1jais.00501. 

Lewrick, Michael; Link, Patrick; Leifer, Larry (2018): The design thinking playbook. Mindful digital 

transformation of teams, products, services, businesses and ecosystems. With assistance of Nadia 

Langensand. Hoboken, New Jersey: John Wiley & Sons. 

Lim, Chie-Hyeon; Kim, Min-Jun; Heo, Jun-Yeon; Kim, Kwang-Jae (2015): A Conceptual Framework 

for Designing Informatics-based Services in Manufacturing Industries. In Procedia CIRP 30, 

pp. 72–77. DOI: 10.1016/j.procir.2015.02.098. 

Lim, Sachiko; Henriksson, Aron; Zdravkovic, Jelena (2021): Data-Driven Requirements Elicitation: A 

Systematic Literature Review. In SN COMPUT. SCI. 2 (1). DOI: 10.1007/s42979-020-00416-4. 

Lindahl, M.; Sundin, E.; Shimomura, Y.; Sakao, T. (2006): AN OUTLINE OF AN INTERACTIVE 

DESIGN MODEL FOR SERVICE ENGINEERING OF FUNCTIONAL SALES OFFERS. In : 

Proceedings of the 9th International Design Conference. Dubrovnik. 

Lokuge, Sachithra; Sedera, Darshana; Grover, Varun; Dongming, Xu (2019): Organizational readiness 

for digital innovation: Development and empirical calibration of a construct. In 03787206 56 (3), 

pp. 445–461. DOI: 10.1016/j.im.2018.09.001. 

Maalej, Walid; Nayebi, Maleknaz; Ruhe, Guenther (2019): Data-Driven Requirements Engineering - 

An Update. In : 2019 IEEE/ACM 41st International Conference on Software Engineering: 



 

43 

Software Engineering in Practice (ICSE-SEIP). 2019 IEEE/ACM 41st International Conference 

on Software Engineering: Software Engineering in Practice (ICSE-SEIP). Montreal, QC, Canada, 

25.05.2019 - 31.05.2019: IEEE, pp. 289–290. 

Mäkinen, Maarit; Wangu Kuira, Mary (2008): Social Media and Postelection Crisis in Kenya. In The 

International Journal of Press/Politics 13 (3), pp. 328–335. DOI: 10.1177/1940161208319409. 

March, Salvatore T.; Smith, Gerald F. (1995): Design and natural science research on information 

technology. In Decision Support Systems 15 (4), pp. 251–266. DOI: 10.1016/0167-

9236(94)00041-2. 

Martin, Ben R. (1995): A review of recent overseas programmes. A foresight article. London: HMSO 

(Technology foresight, 6). 

Martin, Nicholas; Matt, Christian; Niebel, Crispin; Blind, Knut (2019): How Data Protection Regulation 

Affects Startup Innovation. In Inf Syst Front 21 (6), pp. 1307–1324. DOI: 10.1007/s10796-019-

09974-2. 

Marx, Emanuel; Pauli, Tobias; Matzner, Martin; Fielt, Erwin (2020): From Services to Smart Services: 

Can Service Engineering Methods get Smarter as well? In Norbert Gronau, Moreen Heine, K. 

Poustcchi, H. Krasnova (Eds.): WI2020 Zentrale Tracks: GITO Verlag, pp. 1067–1083. 

Melville (2010): Information Systems Innovation for Environmental Sustainability. In MISQ 34 (1), 

p. 1. DOI: 10.2307/20721412. 

Mišić, Velibor V.; Perakis, Georgia (2020): Data Analytics in Operations Management: A Review. In 

M&SOM 22 (1), pp. 158–169. DOI: 10.1287/msom.2019.0805. 

MIT Media Lab’s Joi Ito on Digital Innovation and Disruption (2016). In BCG Global, 3/22/2016. 

Available online at https://www.bcg.com/publications/2016/technology-mit-media-lab-joi-ito-

digital-disruption-innovation, checked on 2/3/2025. 

Morelli, N. (2003): Product-service systems, a perspective shift for designers: A case study: the design 

of a telecentre. In Design Studies 24 (1), pp. 73–99. DOI: 10.1016/S0142-694X(02)00029-7. 

Mountstephens, James; Teo, Jason (2020): Progress and Challenges in Generative Product Design: A 

Review of Systems. In Computers 9 (4), p. 80. DOI: 10.3390/computers9040080. 

Muller, Gerrit (2009): SYSTEM AND CONTEXT MODELING — THE ROLE OF TIME-BOXING 

AND MULTI-VIEW ITERATION. In Systems Research Forum 3 (2), pp. 139–152. DOI: 

10.1142/s1793966609000092. 

My Intuitive (2025): My Intuitive. Available online at https://www.intuitive.com/de-de/products-and-

services/My-Intuitive, updated on 2/6/2025, checked on 2/6/2025. 

Nambisan, S. (2017): Digital Entrepreneurship: Toward a Digital Technology Perspective of 

Entrepreneurship. In Entrepreneurship Theory and Practice 41 (6), pp. 1029–1055. DOI: 

10.1111/etap.12254. 

Nambisan, S.; Lyytinen, K.; Majchrzak, A.; Song, M. (2017): Digital innovation management. MIS 

quarterly. Available online at https://www.jstor.org/stable/26629644. 

Nambisan, Satish; Wright, Mike; Feldman, Maryann (2019): The digital transformation of innovation 

and entrepreneurship: Progress, challenges and key themes. In Research Policy 48 (8), p. 103773. 

DOI: 10.1016/j.respol.2019.03.018. 

Ng, Irene; Parry, Glenn; Smith, Laura; Maull, Roger; Briscoe, Gerard (2012): Transitioning from a 

goods‐dominant to a service‐dominant logic. In JOSM 23 (3), pp. 416–439. DOI: 

10.1108/09564231211248480. 



 

44 

Nickerson, Robert C.; Varshney, Upkar; Muntermann, Jan (2013): A method for taxonomy development 

and its application in information systems. In European Journal of Information Systems 22 (3), 

pp. 336–359. DOI: 10.1057/ejis.2012.26. 

Nylén, Daniel; Holmström, Jonny (2015): Digital innovation strategy: A framework for diagnosing and 

improving digital product and service innovation. In Business Horizons 58 (1), pp. 57–67. DOI: 

10.1016/j.bushor.2014.09.001. 

Oberländer, Anna Maria; Röglinger, Maximilian; Rosemann, Michael (2021): Digital opportunities for 

incumbents – A resource-centric perspective. In The Journal of Strategic Information Systems 30 

(3), p. 101670. DOI: 10.1016/j.jsis.2021.101670. 

Oberländer, Anna Maria; Röglinger, Maximilian; Rosemann, Michael; Kees, Alexandra (2018): 

Conceptualizing business-to-thing interactions – A sociomaterial perspective on the Internet of 

Things. In European Journal of Information Systems 27 (4), pp. 486–502. DOI: 

10.1080/0960085X.2017.1387714. 

OECD (2015): Data-Driven Innovation. Big Data for Growth and Well-Being. Paris: OECD Publishing. 

Österle, Hubert; Otto, Boris (2010): Consortium Research. In Bus Inf Syst Eng 2 (5), pp. 283–293. DOI: 

10.1007/s12599-010-0119-3. 

Osterwalder, Alexander; Pigneur, Yves; Bernarda, G.; Smith, Alan; Papadakos, Patricia (2014): Value 

proposition design. How to create products and services customers want. Hoboken: Wiley 

(Strategyzer series). Available online at 

http://www.esmt.eblib.com/patron/FullRecord.aspx?p=1887760. 

Parvinen, Petri; Pöyry, Essi; Gustafsson, Robin; Laitila, Miikka; Rossi, Matti (2020): Advancing Data 

Monetization and the Creation of Data-based Business Models. In CAIS 47 (1), pp. 25–49. DOI: 

10.17705/1CAIS.04702. 

Paschou, T.; Rapaccini, M.; Adrodegari, F.; Saccani, N. (2020): Digital servitization in manufacturing: 

A systematic literature review and research agenda. In Industrial Marketing Management 89, 

pp. 278–292. DOI: 10.1016/j.indmarman.2020.02.012. 

Peffers, Ken; Tuunanen, Tuure; Rothenberger, Marcus A.; Chatterjee, Samir (2007): A Design Science 

Research Methodology for Information Systems Research. In Journal of Management 

Information Systems 24 (3), pp. 45–77. DOI: 10.2753/MIS0742-1222240302. 

Pezzotta, G.; Pinto, R.; Pirola, F.; Ouertani, M.-Z. (2014): Balancing Product-service Provider's 

Performance and Customer's Value: The SErvice Engineering Methodology (SEEM). In Procedia 

CIRP 16, pp. 50–55. DOI: 10.1016/j.procir.2014.01.008. 

Pezzotta, G.; Pirola, F.; Fumiya Akasaka; Cavalieri, Sergio; Shimomura, Y.; Gaiardelli, Paolo (2013): 

A Service Engineering framework to design and configure Product-Service Systems. In : 

Proceedings on the 11th IFAC Workshop on Intelligent Manufacturing Systems. 11th IFAC 

Workshop on Intelligent Manufacturing Systems. São Paulo (7). 

Piccoli, Gabriele; Rodriguez, Joaquin; Grover, Varun (2022): Digital Strategic Initiatives and Digital 

Resources: Construct Definition and Future Research Directions. In MISQ 46 (4), pp. 2289–2316. 

DOI: 10.25300/MISQ/2022/17061. 

Poeppelbuss, Jens; Durst, Carolin (2019): Smart Service Canvas – A tool for analyzing and designing 

smart product-service systems. In Procedia CIRP 83, pp. 324–329. DOI: 

10.1016/j.procir.2019.04.077. 

Porter, Michael E.; Heppelmann, James E.; others (2014): How smart, connected products are 

transforming competition. In Harvard business review 92 (11), pp. 64–88. 



 

45 

Qureshi, Israr; Pan, Shan L.; Zheng, Yingqin (2021): Digital social innovation: An overview and 

research framework. In Information Systems Journal 31 (5), pp. 647–671. DOI: 

10.1111/isj.12362. 

Raddats, Chris; Kowalkowski, Christian; Benedettini, Ornella; Burton, Jamie; Gebauer, Heiko (2019): 

Servitization: A contemporary thematic review of four major research streams. In Industrial 

Marketing Management 83, pp. 207–223. DOI: 10.1016/j.indmarman.2019.03.015. 

Raddats, Chris; Naik, Parikshit; Ziaee Bigdeli, Ali (2022): Creating value in servitization through digital 

service innovations. In Industrial Marketing Management 104, pp. 1–13. DOI: 

10.1016/j.indmarman.2022.04.002. 

Rai, Arun; Sambamurthy, Vallabh (2006): Editorial Notes—The Growth of Interest in Services 

Management: Opportunities for Information Systems Scholars. In Information Systems Research 

17 (4), pp. 327–331. DOI: 10.1287/isre.1060.0108. 

Ran, Yongyi; Zhou, Xin; Lin, Pengfeng; Wen, Yonggang; Deng, Ruilong (2019): A Survey of Predictive 

Maintenance: Systems, Purposes and Approaches. Available online at 

http://arxiv.org/pdf/1912.07383v1. 

Recker, Jan; Briel, Frederik von (2019): The Future of Digital Entrepreneurship Research: Existing and 

Emerging Opportunities: ICIS. Available online at https://aisel.aisnet.org/icis2019/pdws/pdws/5/. 

Rigtering, J.P.C.; Weitzel, G. U.; Muehlfeld, K. (2019): Increasing quantity without compromising 

quality: How managerial framing affects intrapreneurship. In Journal of Business Venturing 34 

(2), pp. 224–241. DOI: 10.1016/j.jbusvent.2018.11.002. 

Rondini, A.; Lagorio, A.; Pinto, R.; Pezzotta, G. (2016): Exploiting the service engineering methodology 

to re-engineer Bergamo’s bike sharing product service system. In : Proceedings of the 21st 

Summer School Francesco Turco. Naples, pp. 92–96. 

Rondini, A.; Pirola, F.; Pezzotta, G.; Ouertani, M.-Z.; Pinto, R. (2015): Service engineering 

methodology in practice. A case study from power and automation technologies. In Procedia 

CIRP 30, pp. 215–220. 

Sahut, Jean-Michel; Iandoli, Luca; Teulon, Frédéric (2021): The age of digital entrepreneurship. In 

Small Bus Econ 56 (3), pp. 1159–1169. DOI: 10.1007/s11187-019-00260-8. 

Sànchez-Marrè, Miquel (2022): Intelligent Decision Support Systems. Cham: Springer International. 

Schluse, Michael; Rossmann, Juergen (2016): From simulation to experimentable digital twins: 

Simulation-based development and operation of complex technical systems. In : 2016 IEEE 

International Symposium on Systems Engineering (ISSE). 2016 IEEE International Symposium 

on Systems Engineering (ISSE). Edinburgh, United Kingdom, 03.10.2016 - 05.10.2016: IEEE, 

pp. 1–6. 

Seidel, Stefan; Watson, Richard T. (2020): Integrating Explanatory/Predictive and Prescriptive Science 

in Information Systems Research. In CAIS 47 (1), pp. 284–314. DOI: 10.17705/1CAIS.04714. 

Shen, Kathy Ning; Lindsay, Valerie; Xu, Yunjie (2018): Digital entrepreneurship. In Information 

Systems Journal 28 (6), pp. 1125–1128. DOI: 10.1111/isj.12219. 

Shepherd, Dean A.; Wennberg, Karl; Suddaby, Roy; Wiklund, Johan (2019): What Are We Explaining? 

A Review and Agenda on Initiating, Engaging, Performing, and Contextualizing 

Entrepreneurship. In Journal of Management 45 (1), pp. 159–196. DOI: 

10.1177/0149206318799443. 

Singh, Maulshree; Fuenmayor, Evert; Hinchy, Eoin P.; Qiao, Yuansong; Murray, Niall; Devine, Declan 

(2021): Digital Twin: Origin to Future. In ASI 4 (2), p. 36. DOI: 10.3390/asi4020036. 

Siow, Eugene; Tiropanis, Thanassis; Hall, Wendy (2019): Analytics for the Internet of Things. In ACM 

Comput. Surv. 51 (4), pp. 1–36. DOI: 10.1145/3204947. 



 

46 

Sjödin, David; Parida, Vinit; Kohtamäki, Marko; Wincent, Joakim (2020): An agile co-creation process 

for digital servitization: A micro-service innovation approach. In Journal of Business Research 

112, pp. 478–491. DOI: 10.1016/j.jbusres.2020.01.009. 

Sklyar, Alexey; Kowalkowski, Christian; Tronvoll, Bård; Sörhammar, David (2019): Organizing for 

digital servitization: A service ecosystem perspective. In Journal of Business Research 104, 

pp. 450–460. DOI: 10.1016/j.jbusres.2019.02.012. 

Sonnenberg, Christian; vom Brocke, Jan (2012): Evaluations in the Science of the Artificial – 

Reconsidering the Build-Evaluate Pattern in Design Science Research. In Ken Peffers (Ed.): 

Design science research in information systems. Advances in theory and practice ; 7th 

international conference, DESRIST 2012, Las Vegas, NV, USA, May 14 - 15, 2012 ; proceedings, 

vol. 7286. Berlin, Heidelberg: Springer (Lecture Notes in Computer Science, 7286), pp. 381–397. 

Steininger, Dennis M. (2019): Linking information systems and entrepreneurship: A review and agenda 

for IT‐associated and digital entrepreneurship research. In Information Systems Journal 29 (2), 

pp. 363–407. DOI: 10.1111/isj.12206. 

Sterk, Felix; Heinz, Daniel; Peukert, Christian; Fleuchaus, Felix; Kölbel, Tobias; Weinhardt, Christof 

(Eds.) (2022): Fostering Value Co-Creation in Incumbent Firms: The Case of Bosch's IoT 

Ecosystem Landscape. ICIS (ICIS). Available online at 

https://www.researchgate.net/profile/felix-sterk-2/publication/364292581_fostering_value_co-

creation_in_incumbent_firms_the_case_of_bosch's_iot_ecosystem_landscape. 

Svahn, Fredrik; Lars Mathiassen; Rikard Lindgren (2017): Embracing digital innovation in incumbent 

firms: MIS Quarterly. Available online at https://www.jstor.org/stable/26629645. 

Teece, David J. (2007): Explicating dynamic capabilities: the nature and microfoundations of 

(sustainable) enterprise performance. In Strategic Management Journal 28 (13), pp. 1319–1350. 

DOI: 10.1002/smj.640. 

Teece, David J. (2010): Business Models, Business Strategy and Innovation. In Long Range Planning 

43 (2-3), pp. 172–194. DOI: 10.1016/j.lrp.2009.07.003. 

Teixeira, Jorge Grenha; Patrício, Lia; Tuunanen, Tuure (2019): Advancing service design research with 

design science research. In JOSM 30 (5), pp. 577–592. DOI: 10.1108/JOSM-05-2019-0131. 

Thomas, Oliver; Hagen, Simon; Frank, Ulrich; Recker, Jan; Wessel, Lauri; Kammler, Friedemann et al. 

(2020): Global Crises and the Role of BISE. In Bus Inf Syst Eng 62 (4), pp. 385–396. DOI: 

10.1007/s12599-020-00657-w. 

Tim, Yenni; Cui, Lili; Sheng, Zhenzhong (2021): Digital resilience: How rural communities leapfrogged 

into sustainable development. In Information Systems Journal 31 (2), pp. 323–345. DOI: 

10.1111/isj.12312. 

Toole, Betty A. (1998): Ada, the enchantress of numbers : prophet of the computer age, a pathway to 

the 21st century / [narrated and edited by] Betty Alexandra Toole. Pbk. ed., rev. & abridged. Mill 

Valley, Calif., Sausalito, CA: Strawberry Press; Orders to Critical Connection. 

Trabucchi, Daniel; Buganza, Tommaso (2019): Data-driven innovation: switching the perspective on 

Big Data. In EJIM 22 (1), pp. 23–40. DOI: 10.1108/EJIM-01-2018-0017. 

Ulaga, Wolfgang; Reinartz, Werner J. (2011): Hybrid Offerings: How Manufacturing Firms Combine 

Goods and Services Successfully. In Journal of Marketing 75 (6), pp. 5–23. DOI: 

10.1509/jm.09.0395. 

United NAtions (2025): Transforming our World: The 2030 Agenda for Sustainable Development | 

Department of Economic and Social Affairs. Available online at 

https://sdgs.un.org/publications/transforming-our-world-2030-agenda-sustainable-development-

17981, updated on 2/3/2025, checked on 2/3/2025. 



 

47 

van der Aalst, Wil (2012): Process Mining. In ACM Trans. Manage. Inf. Syst. 3 (2), pp. 1–17. DOI: 

10.1145/2229156.2229157. 

Vargo, Stephen L.; Lusch, Robert F. (2004): Evolving to a New Dominant Logic for Marketing. In 

Journal of Marketing 68 (1), pp. 1–17. DOI: 10.1509/jmkg.68.1.1.24036. 

Vargo, Stephen L.; Lusch, Robert F. (2011): It's all B2B…and beyond: Toward a systems perspective 

of the market. In Industrial Marketing Management 40 (2), pp. 181–187. DOI: 

10.1016/j.indmarman.2010.06.026. 

Vargo, Stephen L.; Lusch, Robert F. (2016): Institutions and axioms: an extension and update of service-

dominant logic. In J. of the Acad. Mark. Sci. 44 (1), pp. 5–23. DOI: 10.1007/s11747-015-0456-3. 

Vargo, Stephen L.; Lusch, Robert F. (2017): Service-dominant logic 2025. In International Journal of 

Research in Marketing 34 (1), pp. 46–67. DOI: 10.1016/j.ijresmar.2016.11.001. 

Vasantha, Gokula Vijaykumar Annamalai; Roy, Rajkumar; Lelah, Alan; Brissaud, Daniel (2012): A 

review of product–service systems design methodologies. In Journal of Engineering Design 23 

(9), pp. 635–659. DOI: 10.1080/09544828.2011.639712. 

Vega, Arturo; Chiasson, Mike (2019): A comprehensive framework to research digital innovation: The 

joint use of the systems of innovation and critical realism. In The Journal of Strategic Information 

Systems 28 (3), pp. 242–256. DOI: 10.1016/j.jsis.2019.06.001. 

Vendrell-Herrero, Ferran; Bustinza, Oscar F.; Opazo-Basaez, Marco (2021): Information technologies 

and product-service innovation: The moderating role of service R&D team structure. In Journal 

of Business Research 128, pp. 673–687. DOI: 10.1016/j.jbusres.2020.01.047. 

Venkatesh, Viswanath; Sykes, Tracy Ann; Rai, Arun; Setia, Pankaj (2019): Governance and ICT4D 

Initiative Success: A Longitudinal Field Study of Ten Villages in Rural India. In MISQ 43 (4), 

pp. 1081–1104. DOI: 10.25300/MISQ/2019/12337. 

Vial, Gregory (2019): Understanding digital transformation: A review and a research agenda. In The 

Journal of Strategic Information Systems 28 (2), pp. 118–144. DOI: 10.1016/j.jsis.2019.01.003. 

vom Brocke, Jan; Simons, Alexander; Riemer, Kai; Niehaves, Björn; Plattfaut, Ralf; Cleven, Anne 

(2015): Standing on the Shoulders of Giants: Challenges and Recommendations of Literature 

Search in Information Systems Research. In CAIS 37. DOI: 10.17705/1CAIS.03709. 

Wachs, D.; Discher, A. (2020): Product configuration analytics. The plugin for business value 

enhancement in product configuration. Edited by BearingPoint, Gexso. 

Walsham, Geoff (2017): ICT4D research: reflections on history and future agenda. In Information 

Technology for Development 23 (1), pp. 18–41. DOI: 10.1080/02681102.2016.1246406. 

Watson; Boudreau; Chen (2010): Information Systems and Environmentally Sustainable Development: 

Energy Informatics and New Directions for the IS Community. In MISQ 34 (1), p. 23. DOI: 

10.2307/20721413. 

Watson, David P.; Scheidt, David H. (2005): Autonomous systems. In Johns Hopkins APL technical 

digest 26 (4), pp. 368–376. 

West, Shaun; Di Nardo, Silvio (2016): Creating Product-service System Opportunities for Small and 

Medium Size Firms Using Service Design Tools. In Procedia CIRP 47, pp. 96–101. DOI: 

10.1016/j.procir.2016.03.218. 

Wiedmann, Thomas O.; Lenzen, Manfred; Barrett, John R. (2009): Companies on the Scale. In J of 

Industrial Ecology 13 (3), pp. 361–383. DOI: 10.1111/j.1530-9290.2009.00125.x. 

Wolfswinkel, Joost F.; Furtmueller, Elfi; Wilderom, Celeste P. M. (2013): Using grounded theory as a 

method for rigorously reviewing literature. In European Journal of Information Systems 22 (1), 

pp. 45–55. DOI: 10.1057/ejis.2011.51. 



 

48 

Wu, Jinsong; Guo, Song; Huang, Huawei; Liu, William; Xiang, Yong (2018): Information and 

Communications Technologies for Sustainable Development Goals: State-of-the-Art, Needs and 

Perspectives. In IEEE Commun. Surv. Tutorials 20 (3), pp. 2389–2406. DOI: 

10.1109/COMST.2018.2812301. 

Yongsiriwit, Karn; Assy, Nour; Gaaloul, Walid (2016): A semantic framework for configurable business 

process as a service in the cloud. In Journal of Network and Computer Applications 59, pp. 168–

184. DOI: 10.1016/j.jnca.2015.07.007. 

Yoo, Youngjin; Boland, Richard J.; Lyytinen, Kalle; Majchrzak, Ann (2012): Organizing for Innovation 

in the Digitized World. In Organization Science 23 (5), pp. 1398–1408. DOI: 

10.1287/orsc.1120.0771. 

Yoo, Youngjin; Henfridsson, Ola; Lyytinen, Kalle (2010): Research Commentary —The New 

Organizing Logic of Digital Innovation: An Agenda for Information Systems Research. In 

Information Systems Research 21 (4), pp. 724–735. DOI: 10.1287/isre.1100.0322. 

Zahedi, Mithra; Heaton, Lorna (2016): Mind mapping as a tool, as a process, as a problem/solution 

space. In : Proceedings of the 18th International Conference on Engineering and Product Design 

Education. Aalborg, pp. 166–171. 

Zhou, Kevin Zheng; Yim, Chi Kin; Tse, David K. (2005): The Effects of Strategic Orientations on 

Technology- and Market-Based Breakthrough Innovations. In Journal of Marketing 69 (2), 

pp. 42–60. DOI: 10.1509/jmkg.69.2.42.60756. 

Zolnowski, Andreas; Christiansen, Towe; Gudat, Jan (2016): Business Model Transformation Patterns 

of Data-Driven Innovations. In : ECIS, vol. 2016, p. 146. 

Zonta, Tiago; Da Costa, Cristiano André; Da Rosa Righi, Rodrigo; Lima, Miromar José de; Da Trindade, 

Eduardo Silveira; Li, Guann Pyng (2020): Predictive maintenance in the Industry 4.0: A 

systematic literature review. In Computers & Industrial Engineering 150 (106889). DOI: 

10.1016/j.cie.2020.106889. 

 

During the preparation of this work the author used Artificial Intelligence (AI)-based writing assistance 

for linguistic optimization, final text review, spelling correction and readability enhancement. After 

using AI assistance, the author reviewed and edited the content as needed and takes full responsibility.  

The use of these tools (e.g. Grammarly, Claude) was conducted in accordance with the University of 

Bayreuth's guidelines for good scientific practice. 

 

 

 

 

 

 

 

 



 

49 

VII Appendix 

VII.1 Index of Research Articles 

Research Article #1 The effects of digital technology on opportunity recognition. 

 

Kreuzer, T., Lindenthal, A. K., Oberländer, A. M., & Röglinger, M. (2022). The effects of digital 

technology on opportunity recognition. Business & Information Systems Engineering, 64(1). 

 

(VHB-Jourqual 3: Category B | VHB Rating 2024: Category B | Impact Factor (2023): 7,4) 

 

Research Article #2 Digitally Social: Review, Synthesis, and Future Directions for Digital 

Social Innovation. 

 

Krombacher, Anna; Lindenthal, Anna-Katharina; Oberländer, Anna Maria; Schäfer, Ricarda 

(2024). Digitally Social: Review, Synthesis, and Future Directions for Digital Social 

Innovation. Under revision: Outlet hidden due to double-blind review process. 

 

(VHB-Jourqual 3: Category B | | VHB Rating 2024: Category B | Impact Factor (2023): 6.9) 

 

Research Article #3 The SmartSI Compass: A method for generating smart service 

innovation ideas. 

 

Kuch, F., Lindenthal, A. K., Oberländer, A. M., Cortenraad-Wenninger, A., & Buck, C. (2024). 

The SmartSI Compass: A method for generating smart service innovation ideas. Information & 

Management, 61(5). 

 

(VHB-Jourqual 3: Category B | | VHB Rating 2024: Category B | Impact Factor (2023): 8,2) 

 

Research Article #4 Leveraging Data for Innovation – Archetypes of Data-Driven 

Innovation. 

 

Leveraging Data for Innovation – Archetypes of Data-Driven Innovation. 

Submitted to: Outlet hidden due to double-blind review process. 

 

(VHB-Jourqual 3: Category C | | VHB Rating 2024: Category B | Impact Factor (2023): 2,5) 

 

Research Article #5 The ENVELOPE framework: Navigating Smart Service Value 

Delivery at ZEISS. 

 

Lindenthal, Anna; Adler, Leon Marcel; Kuch, Felicitas; Lindenthal, Anna; Gebauer, Heiko, and 

Oberländer, Anna Maria (2024). The ENVELOPE framework: Navigating Smart Service Value 

Delivery at ZEISS. Submitted to: Outlet hidden due to double-blind review process. 

 

(VHB-Jourqual 3: Category B | VHB Rating 2024: Category B | Impact Factor (2023): 7,1) 

 

Table Appendix 1. Index of research articles 

  



 

50 

Further, I also co-authored the following research papers. These papers are not part of this dissertation. 

Research Article #6 DIGITALLY SOCIAL: REVIEW, SYNTHESIS, AND FUTURE 

DIRECTIONS FOR DIGITAL SOCIAL INNOVATION. 

 

Graf-Drasch, Valerie; Krombacher, Anna; Lindenthal, Anna; Oberländer, Anna Maria; and Schäfer, 

Ricarda, "DIGITALLY SOCIAL: REVIEW, SYNTHESIS, AND FUTURE DIRECTIONS FOR 

DIGITAL SOCIAL INNOVATION" (2022). ECIS 2022 Research Papers. 39. 

https://aisel.aisnet.org/ecis2022_rp/39  

 

(VHB-Jourqual 3: Category B | VHB Rating 2024: Category A) 

 

Research Article #7 Navigating Value — A Servitization Pathway for the Value Delivery of 

Smart Services. 

 

Adler, Leon Marcel; Kuch, Felicitas; Lindenthal, Anna; and Gebauer, Heiko, "Navigating Value — A 

Servitization Pathway for the Value Delivery of Smart Services" (2024). ECIS 2024 Proceedings. 6. 

https://aisel.aisnet.org/ecis2024/track11_dss/track11_dss/6  

 

(VHB-Jourqual 3: Category B | VHB Rating 2024: Category A) 

 

Table Appendix 2. Further research articles

https://aisel.aisnet.org/ecis2022_rp/39
https://aisel.aisnet.org/ecis2024/track11_dss/track11_dss/6


 

51 

VII.2 Individual Contribution to the Included Research Articles 

In this cumulative thesis, five Research Articles build the main body of this work. All Research 

Articles were developed in teams with multiple co-authors. Thus, this section details the 

respective research settings and highlights my individual contribution to each Research 

Articles. 

Research article #1 (Kreuzer et al. 2022) was developed together with three co-authors (i.e.: 

Thomas Kreuzer, Anna Maria Oberländer, Maximilian Röglinger), with all authors jointly 

developing the opportunity-led ideation method. Together with one co- author, I took a key role 

in conducting the research project and collecting research data.  Moreover, I was primarily 

responsible for the underlying literature work, the data collection and analysis, and the 

application and evaluation of the method. I also took a key role in revising the article for re-

submission. In sum, I was involved in each part of the project. 

Research article #2 (Krombacher et al. 2024) was developed together with three co-authors 

(i.e.: Anna Krombacher, Anna Maria Oberländer, Ricarda Schäfer). A former version has been 

presented at the 30th European Conference on Information  Systems, 2022 after which we 

incorporated the reviewers’ feedback to significantly advance our work. All co-authors jointly 

developed the analytical lens and the method, building on that foundation. I was particularly 

involved in the conduction of the literature review, the data coding and interpretation, the 

presentation of the research results as well as textual elaboration. I also took a key role in 

revising the article for re-submission.  

Research article #3 (Kuch et al. 2024) was developed with four co-authors (i.e.: Felicitas Kuch, 

Annette Cortenraad-Wenninger , Anna Maria Oberländer, Christoph Buck). I contributed to 

this article by co-initiating and co-developing the entire research project. Moreover, I 

participated in research discussions and provided feedback on the paper’s content and structure. 

In particular, I engaged in the further development of the research idea, the synthesis and 

presentation of the research results as well as textual elaboration. I also took a key role in 

revising the article for re-submission. Thus, my co-authorship is reflected in the entire research 

project. 

Research article #4 (Dilger et al. 2025) was developed in a team of four co-authors (i.e.: 

Michael Bitzer, Philipp Dilger, Anna Maria Oberländer, Tim Meyer-Hollatz). I contributed to 

this article by co-initiating and co-developing the entire research project. I was primarily 

responsible for the underlying literature work. In addition, I took a key role in the taxonomy 

development, the evaluation, and the development of corresponding archetypes. Additionally, 
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I engaged in the further development of the research idea and textual elaboration of the entire 

manuscript. Thus, my co-authorship is reflected in the entire research project. 

Research article #5 (Lindenthal et al. 2024) was developed together with four co-authors (i.e.: 

Leon Adler, Felicitas Kuch, Anna Maria Oberländer, Heiko Gebauer). A former version has 

been presented at the 32nd European Conference on Information Systems, 2024 after which we 

incorporated the reviewers’ feedback to significantly advance our work. Being the leading 

author, I had the main role in initiating the research project and contributing by co-developing 

and driving the entire research project. I was primarily responsible for the underlying literature 

work, for compiling the ENVELOPE framework, and for conducting the evaluation. Although 

the research article represents to a large extent my work, the four co-authors were involved in 

all parts of the project and helped to advance our contribution.
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VII.4 Research Article #1: The Effects of Digital Technology on Opportunity Recognition. 

 

Authors:  Kreuzer, Thomas; Lindenthal, Anna-Katharina; Oberländer, Anna Maria; Röglinger, 

Maximilian 

Published in:  Business & Information Systems Engineering (2022).  

Abstract:  Recognizing opportunities enabled by digital technology (DT) has become a 

competitive necessity in today’s digital world. However, opportunity recognition is a 

major challenge given the influence of DT, which not only disperses agency across 

various actors, but also blurs boundaries between customers, companies, products, and 

industries. As a result, traditional entrepreneurship knowledge needs to be rethought and 

the effects of DT on opportunity recognition need to be better understood. Drawing from 

opportunity recognition theory – as one of the central theories in the entrepreneurship 

domain – this study builds on a structured literature review to identify and explain three 

direct as well as three transitive effects of DT on opportunity recognition. These effects 

have been validated with real-world cases as well as interviews with academics and 

practitioners. In sum, this study contributes to descriptive and explanatory knowledge 

on the evolution from traditional to digital entrepreneurship. As a theory for explaining, 

the findings extend opportunity recognition theory by illuminating how and why DT 

influences opportunity recognition. This supports research and practice in investigating 

and managing opportunities more effectively.   

Keywords: Opportunity recognition, Digital entrepreneurship, Digital technology,  

Digital technology effects, Digital innovation 
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VII.5 Research Article #2: Sustainable through Digital – A Research Agenda for Digital Social 

Innovation   

 

Authors:  Krombacher, Anna; Lindenthal, Anna-Katharina; Oberländer, Anna Maria; Schäfer 

Ricarda 

Submitted To: Outlet hidden due to the double-blind review process. 

Abstract:  Addressing today’s pressing sustainability challenges requires the integration of digital 

innovation (DI) and social innovation (SI) research streams, which have largely evolved 

in isolation (Elkington, 1997; Kohli & Melville, 2019). Digital Social Innovation (DSI) 

emerges at this intersection, leveraging digital technologies to create social value and 

accelerate sustainable development in line with the United Nations Sustainable 

Development Goals (SDGs) (Purvis et al., 2019; United Nations, 2015). This study 

systematically reviews 135 DSI-related publications, synthesizing their contributions 

through a multidimensional framework that spans digital technology, digital innovation, 

and social innovation (Nambisan et al., 2017). The review reveals that DSI research is 

highly fragmented and scattered across disciplines and terminologies, impeding the 

formation of a cohesive knowledge base. To address this, the study develops and 

validates a research agenda comprising 12 research pathways, structured along three 

key dimensions: the role of digital technologies as means or ends, the core elements of 

the DI process, and the three pillars of sustainability embedded in SI (Schumpeter, 1934; 

Kohli & Melville, 2019). The agenda was further refined through expert validation, 

ensuring relevance for both academia and practice. By joining the forces of DI and SI, 

this work provides a foundation for advancing DSI research, guiding Information 

Systems scholars and practitioners in leveraging digital solutions to tackle real-world 

societal challenges and contribute meaningfully to sustainable development. 

Keywords: Digital Social Innovation, Literature Review, Research Agenda, Sustainability 
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VII.6 Research Article #3: The SmartSI Compass: A Method for Generating Smart Service 

Innovation Ideas 

 

Authors:  Kuch, Felicitas; Lindenthal, Anna-Katharina; Oberländer, Anna Maria; Cortenraad-

Wenninger, Annette; Buck, Christoph 

Published in:  Information & Management (2024).  

Abstract:  Smart Service Innovations (SmartSIs) are crucial for future competitiveness, but 

established organizations often struggle with the complexity of generating SmartSI 

ideas. Thus, we propose the SmartSI Compass, a method for systematically generating 

SmartSI ideas drawing from current smart service research and being theoretically 

anchored in technological, value creation, and systems perspectives. We developed the 

method in collaboration with practitioners according to design science research. With 

the SmartSI Compass, we make a prescriptive contribution to the body of knowledge 

on the initiation phase of digital innovation and support practitioners in generating 

SmartSI ideas. 

Keywords: Smart Service Innovation; Digital Innovation; Idea Generation; Design Science 

Research; Method Development; Consortium Research 
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VII.7 Research Article #4: Leveraging Data for Innovation – Archetypes of Data-Driven 

Innovations  

 

Authors:  Dilger, Philipp; Lindenthal, Anna; Meyer-Hollatz, Tim; Oberländer, Anna Maria; 

Bitzer, Michael 

Submitted to: Outlet hidden due to the double-blind review process 

Abstract:  Although data is often referred to as the “oil of the 21st century,” its value is only 

realized when organizations effectively leverage it to drive innovation (Sondergaard, 

2011; Bai et al., 2016). Data-driven innovation (DDI) is defined as the purposeful use 

of data and analytics to enhance or create new business models, products, processes, 

and services (OECD, 2015). Despite the increasing importance of DDI, research and 

practice lack a unified understanding of its types and roles in the innovation process 

(Hunke et al., 2021; Engelbrecht et al., 2016). To address this gap, this study 

consolidates existing research, develops a comprehensive taxonomy, and identifies five 

archetypes of DDI based on an analysis of 108 real-world innovation cases. The 

taxonomy was systematically developed using established methods (Nickerson et al., 

2013) and captures the role, type, data processing, and sustainability aspects of DDIs. 

The identified archetypes—such as Data Ecosystem Creation & Curation and Intelligent 

Process Automation—are mapped along the innovation process and assigned to 

maturity levels, providing a structured lens for both researchers and practitioners. The 

findings highlight that DDIs not only drive economic value but also contribute to 

ecological and social sustainability, as illustrated by cases like DeepMind’s AI-driven 

energy optimization (DeepMind, 2025). However, challenges such as data quality, 

integration, and skill shortages remain prevalent. By offering a holistic overview and 

practical framework, this research advances the descriptive knowledge of DDI and 

supports organizations in leveraging data for sustainable innovation. 
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VII.8 Research Article #5: The ENVELOPE Framework: Navigating Smart Service Value 

Delivery at ZEISS 
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Abstract:  Digital servitization—the strategic transformation from product-centric to service-based 

business models enabled by digital technologies—has become a key imperative for 

manufacturers seeking to maintain competitive advantage (Porter & Heppelmann, 2014; 

Kohtamäki et al., 2019; Raddats et al., 2022). While the development of smart, 

connected products is well established as a foundation for smart services (Kuch et al., 

2024; Vargo & Lusch, 2008), the mechanisms by which organizations deliver the value 

of these services in practice remain insufficiently understood (Kohtamäki et al., 2019; 

Raddats et al., 2019). This challenge is particularly acute in healthcare, where regulatory 

requirements, diverse stakeholder needs, and reliability demands add significant 

complexity (Adler et al., 2024; Paiola & Gebauer, 2020). 

This research addresses the question: How can healthcare device manufacturers 

effectively deliver value through smart services? Using a clinical research approach 

(Baskerville et al., 2023), we collaborated with ZEISS—a global leader in medical 

technology—over 27 months to systematically investigate and address real-world 

challenges in smart service value delivery. The research was structured around five 

interventions: (1) 31 semi-structured interviews with internal and external stakeholders 

to uncover customer needs, (2) field validation through hospital site visits, (3) iterative 

service blueprinting, (4) co-development of information system capabilities, and (5) ten 

evaluative interviews to validate the resulting framework.  

The outcome is the ENVELOPE framework, which synthesizes insights from both 

literature and clinical practice. It identifies four key dimensions essential for effective 

smart service value delivery in healthcare: (1) the Individual Actor Dimension, focusing 

on stakeholder engagement; (2) the Resource Dimension, emphasizing organizational 

and technological capabilities; (3) the Market Dimension, addressing ecosystem and 

regulatory context; and (4) the Digital Enabler Dimension, highlighting the role of 

information systems and digital infrastructure. The framework is grounded in Service-

Dominant Logic (Lusch & Nambisan, 2015; Vargo & Lusch, 2004) and builds on recent 

work on smart service systems (Beverungen et al., 2017; Fischer et al., 2020). 

The ENVELOPE framework was validated in the context of ZEISS’s proactive care 

service for microscopes, demonstrating its practical applicability for guiding 
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organizations through the complexities of smart service value delivery. Theoretically, it 

advances the understanding of value delivery by integrating multiple interacting 

dimensions, rather than isolated factors, and practically, it provides actionable guidance 

for healthcare manufacturers seeking to realize the benefits of digital transformation. 

Keywords: Digital Servitization, Value Delivery, Smart Services, Clinical Research 
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