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Abstract 

The adoption of Platform-as-a-Service (PaaS) is projected to grow significantly during the coming 

years. However, the competitive impact of PaaS on organizations has received limited attention. 

Drawing from both affordance and dynamic capabilities theory, we explored which action 

possibilities PaaS provides to organizations and how they interplay with the ability to build dynamic 

capabilities. We used the grounded theory methodology to produce an analytical framework based 

on interviews with ten respondents from six organizations operating in different industries. The 

framework was applied to identify five basic affordances, which, when actualized, can lead to greater 

innovativeness, enhanced business viability and increased flexibility for organizations. We discussed 

how these complex affordances, in turn, are interrelated with dynamic capabilities. Our study also 

identified barriers that can impede the affordances from being actualized. Collectively, our findings 

are synthesized in a substantive theory. The study contributes to the literature on PaaS as well as IT-

enabled dynamic capabilities by unveiling that cloud computing technology can help build dynamic 

capabilities in organizations. The results suggest that organizations can leverage PaaS through its 

action possibilities to remain competitive in dynamic markets. 
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1. Introduction 

While the underpinnings of cloud computing can hardly be said to constitute a pioneering 

technological concept any longer, the democratization and global availability of computing resources 

still manage to be a lively topic of conversation amongst scholars, researchers, thought leaders and 

even government officials. Over the last 15 years, cloud has become an integral part of digital 

infrastructure. However, the perpetuating hype is not just a matter of ‘fashion IT’. At the end of the 

day, value is the key metric by which technology will rise or fall. It is highly convincing that cloud 

has prevailed to deliver the continued stream of value required to stay alive in competitive 

marketplaces. Understandably, the consumption of cloud services indicates no signs of slowing down. 

From their annual State of the Cloud Report which includes survey results from almost 800 

professionals across enterprises and small-medium businesses, Rightscale (2019) reports that western 

companies plan to spend 24% more on cloud in 2019 versus 2018. This growth figure is not equally 

distributed. Especially the use of Platform-as-a-Service (PaaS) is projected to explode in the coming 

years. For example, Gartner (2019) predicts the worldwide market for this specific cloud service 

model to grow over 67% until 2022 surpassing $31 billion (Appendix A).  

Conspicuous forecasts like this encourage one to wonder about the reason for such heavy interest. A 

quick glance at the phenomenon of interest may reveal the answer. PaaS embodies a model for 

building and running business applications without the hassle of maintaining on-premise hardware. 

In principle, the virtualization of developer environments allows anyone with a credit card and 

internet connection to access, what appears to be, endless amounts of contemporary technology with 

the click of a button. This is not a penny business. Each year, market-leading companies such as 

Amazon, Google and Microsoft post substantial financial resources into the establishment of 

datacenters and improvement of their cloud platforms (Alphabet Inc., 2019; Amazon.com, 2019; 

Microsoft, 2019).  

Although such market dynamism suggests a prominent future for PaaS, academic research has just 

begun to explore the organizational implications from this technology. From prior research, we know 

that PaaS represents a new and different development paradigm inducing a radical shift from 

traditional methods of providing business solutions (Giessmann & Stanoevska, 2012). As a product, 

it has been speculated that PaaS requires a rethinking of the business-IT relationship (Benedict, 2013). 

More recently, it was illustrated how the technical characteristics of PaaS may facilitate certain agile 

practices for software development teams (Krancher et al., 2018). Altogether, we find existing 

knowledge regarding which high-level possibilities PaaS brings to businesses and how investments 
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into this technology can be tied to any competitive advantages rather limited. Accordingly, that is 

what this master’s thesis aims to investigate. More specifically, we wish to examine the large-scale 

implications of PaaS in businesses. To guide this empirical investigation, we rely on the taxonomy of 

three interrelated research questions listed below. 

1. Which affordances does Platform-as-a-Service provide to organizations? 

2. What are potential barriers that prevent these affordances from being actualized? 

3. How do these affordances interplay with the ability to build dynamic capabilities? 

To answer these research questions, we initially adopted the analytical lens from affordance theory. 

This allowed us to uncover and explain salient action possibilities of PaaS as the designated IT artifact 

(Volkoff & Strong, 2017). Subsequently, we refined our understanding of these findings through an 

account of the practical challenges associated with the use of PaaS. Finally, we examined the interplay 

of the complex action possibilities enabled by PaaS with the dimensions of dynamic capabilities 

theory from strategic management literature. By collecting and analyzing empirical data from six 

different case firms, we conducted our study through the grounded theory methodology. This research 

strategy encouraged us to remain upon toward emerging ideas and incorporate results as they became 

evident (Saunders et al., 2016). We present our findings in a substantive theoretical model 

encompassing our empirical results. 

Our results have informative value for PaaS practitioners in that we demonstrate the possibilities and 

impeding challenges of this technology in organizations. Furthermore, we make theoretical 

contribution to the affordance as well as dynamic capabilities literature since we illuminate how these 

theoretical perspectives may be valuable to apply in conjunction. 

1.1 Topic delimitations 

This study focuses on profit maximizing organizations operating in competitive markets. We argue 

that these types of organizations are more incentivized to build dynamic capabilities due to greater 

market dynamism. Additionally, all case companies included in the investigation are based in 

Denmark and most of them primarily compete within Danish markets. The study does not specifically 

examine whether the organizations, that form the basis of investigation, have developed dynamic 

capabilities to gain competitive advantages or not. Instead, the focus of the study is internally directed 

at how potential affordances from PaaS interplay with the ability to build dynamic capabilities. 
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1.2 Thesis structure 

To gain a better overview of the structure in this thesis, readers may find it useful to inform themselves 

about the contents of each section through the following roadmap.  

Section 2 – Theoretical background: Contains reviews of the literature on the topics of cloud 

computing, PaaS, affordance theory and dynamic capabilities theory with the purpose of gaining an 

overview of previous research as well as insights into the theoretical background.  

Section 3 – Research methodology: Accounts for the methodological choices made during the 

research project. It includes reflections about our chosen research philosophy, approach to theory 

development, research design, research strategy and approach to data collection and analysis.  

Section 4 – Case description: Provides a description of the case organizations including a brief 

explanation of their background, business model and competitive environment. Furthermore, it gives 

a description of the organizations current IT-setups including their use of cloud computing and PaaS. 

Section 5 – Analysis: Presents our findings to the three research questions. First, we theorize action 

possibilities provided by PaaS as affordances. Second, we analyze what barriers that may prevent 

these affordances from being actualized. Third, we discuss how the affordances interplay with the 

ability to build dynamic capabilities. Finally, our findings are presented in an analytical framework. 

Section 6 – Discussion: Comprises a discussion of the findings. We discuss the theoretical and 

practical implications of the study. Moreover, we discuss possible limitations of the study and provide 

suggestions for future research. 

Section 7 – Conclusion: Provides a conclusion to the three research questions by revisiting the 

original research motivation for this research project and summarizing all major findings from the 

analysis. 
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2. Literature review and theoretical background 

In this section we conduct a literature review related to the four areas of our investigation to frame 

the theoretical background. First, a review of the extant literature on the topic of cloud computing 

will be conducted. The concept of cloud computing has been a hot topic within the IS field for over 

a decade now and a great amount of research has been conducted on this topic throughout the years. 

Like previous literature reviews on the topic, we will deviate from the prevalent technical perspective 

of publications in journals within the fields of engineering and computer science (Hoberg et al., 2012; 

Müller et al., 2015). Instead we turn our attention towards the business implications of cloud 

computing.  

Subsequently, the attention of the review will be narrowed down to focus exclusively on the service 

model PaaS. Here, we start out by defining what PaaS is as well as clarifying different types of PaaS 

there are present in the literature. Next, we wish to uncover what previous research has been 

conducted on the topic and simultaneously identify possible research gaps.  

Third, we take a closer look at the literature on affordance theory. We start with a general introduction 

to the theory, and hereafter take a more specific look within the IS research field to find literature 

which apply the affordance theory lens to examine certain phenomena. Here, the main objective will 

be to gain an understanding of this specific theoretical tool and the different possibilities that 

affordance theory can be used for when investigating information systems within organizations.  

As the final stream of literature to be included in the review, the paper takes a deeper look into the 

literature of dynamic capabilities to investigate the connection between IT, cloud computing and 

dynamic capabilities. 

2.1 Review approach 

Our literature review aims at identifying key findings, research thrusts and synthesizes the four 

different streams of literature. Thus, our literature review resembles what Rowe (2014) characterizes 

as a literature review for understanding. The approach of the review also follow the recommendation 

of Rowe (2014) to systemize the screening and search steps in the review process: 1) Selecting a 

research question, 2) Selecting bibliographic or article databases, websites and other sources, 3) 

Choosing search terms, 4) Applying practical screening criteria, 5) Applying methodological 

screening criteria, 6) Doing the review, and 7) Synthesizing the results (p. 246-247).  
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Consequently, our research questions will be guiding the process of locating relevant articles. In order 

to locate and select relevant articles, we choose specific search terms related to the stream of literature 

to search within databases that contain journals and conference papers on the topics. The databases 

which were used to search for articles were EBSCOhost, AIS e-library, ScienceDirect, Springer Link, 

Emerald Insight, Scopus and Semantic Scholar. To identify the relevant articles, we read through 

abstracts to determine whether they fit our screening criteria. Furthermore, we also performed 

backward searches within the chosen articles as recommended by Webster and Watson (2002).  

For the review on general cloud computing literature, we choose to only include empirically based 

research to secure that only well-supported implications of cloud computing were included. More 

than 10.000 publications were returned from this initial search across the databases. After, we 

discarded certain types of journals that had a technical focus on either engineering or computer 

science. Inspecting the titles and abstracts, articles were judged to be relevant only if they specifically 

researched cloud computing as the core phenomenon and furthermore in a business context.  

The review on the topic of PaaS did not focus solely on empirically based research since very little 

research exists on this phenomenon. For the two sections of affordance theory and dynamic 

capabilities theory, the approaches for finding literature were less systemic as “reviews aiming at 

theoretical understanding do not have to be highly systemic” (Rowe, 2014, p. 251). Our purpose for 

doing literature reviews on these topics are concerned with gaining a general understanding of the 

theories and how they can (and cannot) be applied within IS research. 

2.2 Cloud Computing 

For this stream of literature, we will adopt the definition of cloud computing from the US’ National 

Institute of Standards and Technology (NIST). They define cloud computing as “a model for enabling 

ubiquitous, convenient, on-demand network access to a shared pool of configurable computing 

resources (e.g., networks, servers, storage, applications, and services) that can be rapidly 

provisioned and released with minimal management effort or service provider interaction” (Mell & 

Grance, 2011). Their definition distinguishes between the three service models; Software-as-a-

Service, Platform-as-a-Service and Infrastructure-as-a-Service, which can be deployed within a 

private, community, hybrid or public cloud environment. According to the NIST definition, a 

provisioning model must live up to five essentials characteristics for it to be considered cloud 

computing; broad network access, measured service, on-demand self-service, rapid elasticity and 

resource pooling (See Figure 1).  
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Figure 1 - The NIST Definition of Cloud Computing (adopted from Craig-Wood, 2010) 

Previous research has been conducted on which implications such as benefits, payoffs, business value, 

challenges and risks cloud computing have for businesses utilizing this technology for various 

purposes. One study concerned with the expectations of what the adoption of cloud computing in 

organizations will bring in terms of benefits is Venters and Whitley's from 2012. By critically 

reviewing and comparing literature published up to that point with empirical evidence from the field, 

they identify various characteristics of cloud that are important for cloud users. These findings are 

embedded into a framework of technological and service 'desires'. The technological dimension 

highlights desires such as equivalence with existing computing provisions in terms of security, 

latency and availability. Furthermore, the desires of variety, abstraction and scalability also fall under 

the technological dimension. The first meaning the desire of receiving a technical service providing 

a level of complexity equal with the operating environment. The second is referring to the desire that 

non-relevant complexity be hidden. The third is the desire to receive a service which can be scaled to 

meet demand. The service dimension encapsulates the desires of cloud’s potential ability to transform 

organizations in terms of efficiency, creativity and simplicity.  

2.2.1 Organizational implications of cloud computing 

Other research has taken a step further from only looking at the desires from users and focused on the 

organizational effect from the use of cloud computing. Some of the research finds that the adoption 

of cloud computing offers cost advantages (Berman et al., 2012; Damsgaard et al., 2014b; Lacity & 
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Reynolds, 2014). A recent survey study answered by CEO’s and IT employees also shows this as the 

most anticipated benefit from cloud computing adoption (Caldarelli et al., 2017). Lacity and Reynolds 

(2014) examine the value that cloud services provide for small and medium enterprises (SME’s). 

They find that cloud services can mean significantly less investment costs (termed cost avoidance) 

for start-up companies into IT: “Being “born in the cloud” allowed these SMEs to harness 

infrastructure platforms and software without the prohibitive upfront capital costs of buying servers, 

employing extra IT staff to manage the infrastructure and paying hefty software licensing fees” (p. 

38).  

Another form of economic value for SME’s comes with the reduced costs of ongoing operations when 

switching from in-house provisioning (termed cost savings). Thus, the flexibility from the pay-as-

you-go subscription model offers great advantages for newly started companies without much 

available capital. The notion of cloud services leading to economic payoffs by reducing operating 

costs was also found in a case study conducted by Damsgaard et al. (2014b), where cloud was found 

to enable automated transactions processes and staff savings for a manufacturing company. However, 

the mantra of cloud leading to cost advantages might not always be the case for larger multinational 

companies, where some business units might have less complex processes and simpler needs which 

can be fulfilled by existing in-house systems (Winkler et al., 2014).  

Another impact of cloud computing that researchers have identified through empirical studies is that 

it enables organizations to shift focus to their core competencies instead of spending time on non-

value-adding routine tasks (Iyer & Henderson, 2012; Lacity & Reynolds, 2014; Lin & Chen, 2012; 

Makhlouf & Allal-Chérif, 2018; Qian & Palvia, 2013). Along benefit patterns such as reusable 

infrastructure and collective problem solving among companies, Iyer and Henderson (2012) identify 

the benefit of increased business focus by outsourcing routine IT tasks to cloud providers, “allowing 

the companies to focus on the unique value they provide to their customers” (p. 52). Only paying for 

the IT services actually consumed provides additional benefits beyond those of traditional IT 

outsourcing. One study conducted on cloud computing’s impact on organizational IT strategy also 

identifies this factor: “the cloud has positioned IT in a better place to support business […] by 

enabling an increasing focus on the core business” (Qian & Palvia, 2013, p. 50). Thus, it is found 

that cloud enables greater IT/business alignment while allowing IT management to engage in more 

value-adding activities. 
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Furthermore, the concept of cloud computing enabling increased technical flexibility and agility 

within organizations is acknowledged among researchers (Berman et al., 2012; Iyer & Henderson, 

2012; Makhlouf & Allal-Chérif, 2018; Qian & Palvia, 2013). Iyer and Henderson (2010) derive seven 

capabilities of cloud computing, which are “controlled interface, location independence, sourcing 

independence, ubiquitous access, virtual business environments, addressability and traceability, and 

rapid elasticity” (p. 120). Implemented collectively, these capabilities can lead to agility, which can 

be facilitated by the modularity characteristic of cloud computing. Qian and Palvia (2013) highlight 

that cloud decreases the lag of benefit from IT adoption and enables IT to better support the business 

“by achieving a new level of IT and business agility” (p. 50). Improving agility is important for 

companies’ ability to swiftly respond to new market demands and the cloud offers agility that 

businesses need to create, deploy and offer new services (Berman et al., 2012; Iyer & Henderson, 

2010; Makhlouf & Allal-Chérif, 2018). Berman et al. (2012) highlight that, in today’s economic 

environment, this ability is what differentiates companies: “the ability to respond to rapidly changing 

customer needs is a key competitive differentiator. As such, companies continuously seek ways to 

improve their agility so they can swiftly adjust to market demands” (p. 30). The view of cloud 

computing increasing competitive advantage is supported by other researchers (Battleson et al., 2016; 

Qian & Palvia, 2013). Qian and Palvia (2013) declare: “cloud computing empowers businesses to 

increase their competitive advantage by enabling enterprise IT to dynamically respond to changing 

business needs” (p. 47).  

Potential cost savings, the increased focus on value-adding activities and the enablement of agility 

are some of the attributes of cloud computing that contribute to more innovative companies (Berman 

et al., 2012; Iyer & Henderson, 2012; Qian & Palvia, 2013). One of the ways that cloud computing 

can facilitate innovation is by the aforementioned quality of reusable architecture/modularity, which 

“has several competitive benefits, including the ability to innovate faster by reusing existing assets” 

(Iyer & Henderson, 2012, p. 52). Another quality of cloud computing is that it eases the process of 

inter-organizational collaboration (Iyer & Henderson, 2012; Loukis et al., 2017). For instance, Loukis 

et al. (2017) found that because of this quality, some firms view cloud computing as a cost-effective 

way of collaborating with other firms for the design of innovations. Some researchers also 

demonstrate how the use of cloud computing can enable business model innovation by creating new 

revenue streams or trigger the formation of entirely new organizations and value chains (Berman et 

al., 2012).  
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Adoption of cloud computing also brings certain issues and challenges for businesses. The four 

SME’s from Lacity and Reynolds study (2014) faced several challenges such as getting stakeholders 

on board, selecting the right services from the plethora of cloud providers, keeping the provider’s 

attention once the contract was running and acquiring the right set of in-house IT capabilities to 

exploit the value of cloud services. Winkler et al. (2014) also identify certain factors that can inhibit 

the realization of cloud payoffs for multinational companies. On the organization level, these 

inhibitors can be complex business processes, regulatory differences and distribution of IT ownership 

between global and regional IT functions. Moreover, at the system level, the authors identify the 

implementation scope, legacy systems, business specificity of the solution and the solution’s lack of 

industry focus as inhibiting factors.   

A great deal of research is concerned with the more technical challenges of cloud computing such as 

the aspect of security (Asvija et al., 2019; Makhlouf & Allal-Chérif, 2018; Subramanian & Jeyaraj, 

2018). Companies that utilizes the cloud are naturally forced to let the providers process or store their 

data, which can cause second-thoughts for a lot of companies since it might have legal implications 

if the data is not handled correctly. The prospect of sensitive data leakages can scare companies away 

from using this technology (Subramanian & Jeyaraj, 2018). Also, the scenario of data lock-in with a 

specific vendor, which restricts portability and interoperability of data, is a challenge for some 

adopters of cloud computing (Subramanian & Jeyaraj, 2018). Many companies are aware that this 

can be a preferable situation in some instances from a cloud vendor’s perspective since it allows them 

to keep their customers. 

This section on cloud computing has shed light on some of the extant literature on cloud computing 

and the organizational impacts. From the literature, we identify some of the implications of cloud 

computing adoption as cost advantages, increased focus on core competencies, improved agility and 

as a facilitator for innovation. Furthermore, challenges can be organizational such as difficulty of 

getting stakeholder support, selection of right cloud services, keeping the cloud provider’s attention, 

acquiring the right set of in-house IT capabilities, complex business processes, regulation and internal 

IT governance. Additionally, the challenges can be of system specific and/or technical magnitude 

such as implementation scope, legacy systems, business specificity of the solution, the solution’s lack 

of industry focus, general security concerns and data lock-in with vendors. The next section will focus 

on the specific cloud service model PaaS to gain an understanding of how it has been investigated by 

researchers up until now. 
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2.3 Platform-as-a-Service (PaaS) 

PaaS refers to one of three cloud computing service models. Typically, it has been described to exist 

in the middle of the two remaining cloud services which are Software-as-a-Service (SaaS) and 

Infrastructure-as-a-Service (IaaS). Several definitions have been proposed to comprehend the concept 

of PaaS. While some of those definitions varies in relation to the degree of specificity, most are quite 

heterogeneous (Giessmann & Stanoevska, 2012). Among the different versions, we prefer the 

definition put forward by the NIST (Mell and Grance, 2011): 

“The capability provided to the consumer is to deploy onto the cloud infrastructure consumer-

created or acquired applications created using programming languages, libraries, services, and 

tools supported by the provider. The consumer does not manage or control the underlying cloud 

infrastructure including network, servers, operating systems, or storage, but has control over the 

deployed applications and possibly configuration settings for the application-hosting environment” 

(p. 2-3). 

In addition to these words, PaaS can be said to denote an internet-based development environment 

with no requirements of up-front investments. Such environments provide professionals with all 

necessary resources to conduct any activity related to proper application life cycle management. 

Instead of hosting infrastructure locally, hardware is virtually accessed. In order to better understand 

exactly what PaaS encapsulates, it is worth to revise the cloud service models figure illustrated below. 

 

Figure 2 - Cloud service models (adopted from Muspratt, 2017) 
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Figure 2 emphasizes the difference in responsibility levels depending on the specific cloud service 

model. A closer look at the PaaS stack reveals that customers of cloud platforms are individually 

responsible for only the data and application layer while the vendor maintains all other tasks. 

Accordingly, PaaS has been said to constitute a distributed development paradigm in opposition to a 

more traditional client-server approach (Giessmann & Stanoevska, 2012). 

PaaS can be further classified into different subcategories of solutions. Researchers and practitioners 

tend to distinguish between four solution types. These are development PaaS, sometimes referred to 

as pure PaaS, application PaaS (aPaaS), integration PaaS (iPaaS) and distribution PaaS (dPaaS). The 

following table illustrates each of the PaaS solutions with examples. 

Platform-as-a-Service solutions with examples 

Development 

• Amazon Web Services 

• Cloud Foundry 

• Google Cloud 

• IBM Cloud 

• Microsoft Azure 

Application 

• Salesforce (Force.com) 

• ServiceNow 

• Workday Cloud 

Integration 

• Dell Boomi 

• Informatica 

• MuleSoft 

Distribution 

• Facebook developers 

• Zoho Creator 

Table 1 - PaaS solutions (adapted version from Giessmann & Legner, 2016) 

The value proposition of pure PaaS is to offer tools that allow organizations to build applications and 

solutions on demand without constraints from other components (Beimborn et al., 2011). In this setup, 

customers mainly pay for processing power and capacity. Providers of pure PaaS include Amazon 

Web Services (AWS), Microsoft Azure, Cloud Foundry, IBM Cloud and Google Cloud. On the other 

hand, aPaaS is application-centric and comes with dependencies to vendor-specific software. This 

enables customers to adopt a standardized solution and tailor-make it by building custom add-ons to 

the acquired software (Beimborn et al., 2011; Giessmann et al., 2014). Examples of aPaaS providers 

are Salesforce (Force.com), ServiceNow and Workday Cloud. iPaaS is another addition to the PaaS 

suite. As cloud technology increased in popularity, vendors realized that a demand for integration 

capabilities arose as well. As such, iPaaS is a service that lets organizations develop integration 

components across their application landscapes (Potočnik & Juric, 2012). Even though some of the 

already mentioned platform vendors offer integration capabilities, exclusive iPaaS providers exist as 

well. Dell Boomi, Informatica and MuleSoft are examples hereof. The final solution is dPaaS. These 

types of platforms “cultivate online user communities and marketplaces […] where developers can 
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share, buy, and sell their codes, products, and services to each other” (Yang & Tate, 2012, p. 39). 

Facebook developers and Zoho Creator are both examples of dPaaS. 

Despite recognizing the existence of distinct PaaS categories, we will in the remaining sections treat 

each of the mentioned platform service types under the generic term ‘PaaS’. 

2.3.1 Prior PaaS research 

As demonstrated in section 2.2, the general concept of cloud computing has historically been subject 

of heavy research activity. Especially SaaS has received much attention from scholars around the 

world (Hoberg et al., 2012). PaaS, on the other hand, has not received nearly the same amount of 

interest. Up until the year 2010, PaaS was mostly considered a subtheme in literature focusing on the 

broader phenomenon of cloud computing (Giessmann & Stanoevska, 2012). In that regard, Yang and 

Tate (2012) encouraged a different focus: “Further research should acknowledge the differences 

across the three service layers (SaaS, PaaS, IaaS) and explore the implications for businesses in a 

more nuanced manner” (p. 48). The same year, Venters and Whitley (2012) identified a gap in the 

published research related to the lack of schism between the cloud service models and speculated that 

especially “platforms (PaaS) will emerge as the most relevant balance of variety and abstraction for 

most organisations […] Such platforms provide users with the ability to develop generalized 

components within a less abstracted computing model than SaaS, but without the complexity and 

limited abstraction of IaaS” (p. 192-193). Our literature review identified 55 papers published in the 

period from 2010 to 2018 with focus on PaaS. Figure 3 shows the distribution of published papers in 

this period. Additionally, we found five recurring subthemes covering 35 of the papers within this 

body of literature. The subthemes are service and resource management, PaaS vendor ecosystems, 

networking and architecture, application management, and security. Appendix C contains an 

overview of the subthemes and all related articles. 
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Figure 3 – Identified papers about PaaS 

A glance on the set of research concerned specifically with PaaS quickly exposes the seemingly 

absence of direction around this phenomenon. The amount of empirical evidence is not 

overwhelming, and despite of the strong interest in cloud computing, the theoretical discourse on 

PaaS still seems nascent. We wish to review research with appreciable focus on the business 

implications of PaaS during the following paragraphs. 

One study adopting a focus toward the providers of PaaS solutions was conducted by Giessmann and 

Stanoevska. In their paper from 2012, they identify five essential features based on consumer 

preferences of PaaS solutions. These are “availability of 99%; fully automated scalability; 

standardized Application Programming Interfaces (APIs); high security standards and access 

control; as well as backup and disaster recovery” (p. 3). In accordance with the corresponding 

subtheme, the findings in this study primarily address companies that profit from providing PaaS 

solutions to their customers. Examples of such firms were mentioned in Table 1. 

Fanning and Centers (2012) proposed to consider PaaS as a multi-sided technology in organizational 

contexts. They explain that “what one user would consider PaaS would be SaaS to another user” (p. 

22). The reasoning behind this quote is that any given application or solution built with PaaS could 

potentially be deployed as SaaS to an organization’s end-users or customers. Accordingly, it is 

possible to distinguish between either side of the platform. Moreover, it is being argued that small 

businesses possess the most significant chance to realize benefits from PaaS. More specifically, 

Fanning and Centers (2012) claim that “The economies of scale possessed by large vendors such as 

AWS, Force.com and Azure allow for greater developer environments than small and medium 
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enterprises (SMEs) could create with their own resources” (p. 22). This statement later received 

support from Chen et al. (2016), as they reached a similar conclusion in their paper. 

The potential benefits, and corresponding challenges, would receive further attention as an increasing 

number of organizations in the marketplace started to adopt PaaS. In that regard, Fanning and Centers 

(2012) highlight, what they consider, major advantages and disadvantages from this technology. In 

terms of advantages, they mention cost savings, the ability to simplify the firm’s IT structure, reduced 

focus on security updates, backup and disaster recovery plans. As a product, they suggest PaaS may 

lower the risks and costs of application development using the following logic: “Since the PaaS 

environment has these advantages, certain tasks can be performed by less experienced and less costly 

personnel” (p. 23). For what is described as potential disadvantages, reliability, lock-in situations and 

vendor instability are found. Reliability refers to operating errors and uptime. Lock-in situations occur 

when the contractual or technical flexibility is being constrained by the vendor’s platform 

environment. This will typically happen when an organization’s solutions and data are not easily 

transferred from one platform vendor to another. Lastly, vendor stability is the assurance against 

bankruptcy, firm dissolution and similar undesirable events.  

In another publication focusing on the potential implications of PaaS on software distribution, 

Benedict (2013) states that “development on PaaS is potentially so fast and easy […] that it requires 

a rethinking of the business-IT relationship” (p. 5). This statement seems to be in coherence with that 

of Giessmann and Stanoevska from 2012 as they in similar fashion described PaaS as a new 

development paradigm. In order to accommodate this requirement, Benedict (2013) pinpoints that 

“One solution to the speed of PaaS that is gaining traction is known as DevOps, which is the merging 

of software development and IT operations” (p. 6). DevOps, as a concept and practice, quickly aspired 

among professionals, with related literature produced (Loukides, 2012; Walls, 2013). The 

organizational diffusion of PaaS led Benedict (2013) to present the idea that “PaaS opens up 

enterprise computing to a variety of new user groups. These include power-users outside the IT 

department who may want to create their own applications” (p. 3). This notion was later termed 

‘citizen developers’ (Gartner Inc., 2019). In extension to these findings, Fanning and Centers (2012) 

make the following statement: “With PaaS […] corporate IT departments can focus on innovation 

instead of complex infrastructure. By leveraging PaaS, organizations can redirect a significant 

portion of their budgets, from maintaining the infrastructure to creating applications that provide 

real business value” (p. 22). As put forward by the quote, PaaS was perceived as a valid source for 

generating business value instead of a different method to provision infrastructure.  
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In a more recent paper looking at the implications of PaaS on software development teams, Krancher 

et al. (2018) adopted an affordance lens with the intention to explore action possibilities that originate 

from the mere use of this cloud service. The study unveils that two kinds of agile practices are enabled 

by PaaS. These are self-organizing and continuous feedback which combined lead to accelerated 

technology-mediated collective learning processes. Coherently, the paper suggests software 

developers find that “the primary value proposition of PaaS is agility” (p. 808). Furthermore, the 

study also shows that research on cloud computing can “explore the transformative value of cloud 

technology by paying close attention to the essential characteristics of cloud technology and the way 

how they facilitate particular practices” (p. 809). 

While prior research has advanced our understanding of PaaS on different levels, the associated 

literature along with its findings seem scattered and sporadic. Literature related to the organizational 

implications of PaaS lack empirical evidence. Thus, we see a potential research gap with room for 

increased focus on the broader business impact and opportunities from PaaS. 

2.4 Affordance theory 

The concept of affordances was originally introduced by James Gibson in his book The Senses 

Considered as Perceptual Systems from 1966. Educated as psychologist, Gibson studied visual 

perception and promoted the field of ecological psychology through his work (Wertheimer & Kimble, 

2013). It was not until 13 years later, in 1979, that Gibson formulated the most well-known definition 

for the affordance term in his book called The Ecological Approach to Visual Perception:  

“The affordances of the environment are what it offers the animal, what it provides or furnishes, 

either for good or ill. The verb to afford is found in the dictionary, the noun affordance is not. I 

have made it up. I mean by it something that refers to both the environment and the animal in a way 

that no existing term does. It implies the complementarity of the animal and the environment” 

(Gibson, 1979, p. 127). 

In the wake of this statement, affordance as a noun was quickly adopted across several fields within 

psychology research. Eventually, the term found its way outside this domain as well. As an example, 

Don Norman applied the concept of affordances when describing perceivable action possibilities in 

human-computer interaction (also referred to as HCI) in his book The psychology of everyday things 

from 1988. Norman’s application of Gibson’s affordance perspective became widely recognized and 

predominant in the user experience/interaction design field. The outbreak from its psychological roots 

created a multi-dimensional view on affordance theory. Gibson emphasized the usefulness of an 
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object, whereas Norman focused on usability. As a result, it was suggested to distinguish between the 

original Gibsonian view and Norman’s renewed interpretation (McGrenere & Ho, 2000).  

Affordances as a theory steadily increased in popularity among both researches and professionals 

throughout the 1990’s and early 2000’s. However, disagreement began to occur in relation to the 

fundamental approach of applying affordance theory in various empirical scenarios. The debate was 

mainly concerned with ontological issues. By some, affordances were considered to resemble features 

of the environment while others argued that affordances should be defined as particular aspects of 

situational actors (Volkoff & Strong, 2017). The debate culminated within the field of information 

systems research through a common perception that affordances ascend from relationships between 

humans and technological artifacts. More specifically, it was mutually decided that affordances 

illustrate possibilities for action to goal-oriented actors (Chemero & Turvey, 2007). For example, an 

email system affords users with adequate competencies the possibility of communicating (Volkoff & 

Strong, 2017). This notion would establish itself as the core definition for researches in later 

publications applying the affordance lens.  

2.4.1 Affordance theory in IS research 

While the common idea of affordances, and the key underlying assumptions, has unveiled throughout 

information systems literature, researchers have employed a nuanced palette of affordance 

perspectives in their research endeavors. In a literature review on affordance theory in the IS 

discipline covering a total of 25 papers, Pozzi et al. (2014) mention that “Recent IS literature has 

described affordances as possibilities for goal-oriented action” (p. 2). This definition is widely in 

coherence with that of Chemero and Turvey from 2007. This indicates that, despite prior 

discrepancies, researches have come to apply a mutual understanding of the essence behind 

affordances. Still, differentiated paths have been taken in the quest to examine the usage of IT artifacts 

and related organizational changes (Volkoff & Strong, 2017). 

The adaption of affordance theory has produced both interesting and varying results in the cross-field 

of technological determinism and social constructivism (Leonardi & Barley, 2010). A common theme 

between researchers has been to revisit familiar areas such as IS implementation, usage and 

organizational change. As an example, Seidel et al. (2013) identified four important functional 

affordances that originated from information systems in an environmental sustainability project. 

Among these were information democratization and reflective disclosure. In this paper, the authors 

explain how these functional affordances enabled project members to act in certain ways that 
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benefited the project. In similar fashion, Glowalla et al.  (2014) used an affordance lens to examine 

how and why business intelligence systems are used differently as well as the entailing outcomes. In 

this study, several affordances were found including practical constraints. As basic affordances 

merely are considered possibilities for action, this paper contributed to the knowledge base regarding 

why some affordances are not utilized. Also noteworthy is the work of Majchrzak et al. (2013). In 

this paper, affordances of corporate social media platforms are theorized in relation to organizational 

knowledge-sharing. It is found that metavoicing and generative role-taking appear as action 

possibilities from the introduction of social media while inducing a shift in business processes. 

A movement within IS research began to focus on the actual act, or action, that would trigger an 

affordance from its artifact. Historically, this angle did not receive much attention, as the action itself 

was thought to be out of interest. However, Bernhard et al. (2013) presented a fresh view on what 

comes after simply identifying affordances as potentials for action. Basically, the paper suggests 

considering four key stages of affordances. These are existence, perception, actualization and effects. 

 

Figure 4 – Bernhard et al. (2013) 

Existence refers to cognitive processes in which relations between actors and objects shape the 

preconditions for activity (Davern et al., 2012). In that regard, Pozzi et al. (2014) make the following 

statement: “Affordances exist whether the actor cares about them or not, whether they are perceived 

or not, and even whether there is perceptual information for them exists or not” (p. 6). This stage 

seems consistent with the notion articulated by Chemero and Turvey (2007), as the model from 

Bernhard et al. (2013) implies that any affordance may only exist in the interaction between a user 

with certain goals and expertise, and an object consisting of features. Perception, on the other hand, 
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is described as the product of recognition of existence (Hutchby, 2001) and specifies that any 

affordance must be perceived in order to be acted upon. Perception of an artifact’s affordances can 

be assisted by symbolic expressions, which are messages that an artifact communicates to its users 

(Markus & Silver, 2008). This is vital, as ambiguous massages may mislead users to perceive 

affordances which actually do not exist. In addition to this, recognition of affordances is determined 

to rely on factors such as the object’s features, actor capabilities and external information among 

others.  

Actualization is defined as “the actions taken by actors as they take advantage of one or more 

affordances through their use of the technology to achieve immediate concrete outcomes in support 

of organizational goals” (Strong et al., 2014, p. 70). Several authors have presented the idea that 

affordance actualization is somewhat influenced by the level of effort the user of an object is required 

to invest to act on it. As an example, McGrenere & Ho (2000) conceptualized that actualization is a 

continuum with varying levels of difficulty rather than binary (i.e. possible or impossible). In simple 

terms, Bernhard et al. (2013) propose to consider the following question: “how hard would it be to 

execute the action that the object allows me to pursue?” (p. 6). The actualization of an affordance is 

said to produce a causal outcome, also referred to as the effect. This may be in the shape of additional 

affordances, additional IS features and/or organizational impact (Pozzi et al., 2014). If actualization 

of an affordance generates effect within a short span of time, it is called “an immediate concrete 

outcome” (Strong et al., 2014, p. 70). The notion that actualizing an affordance could lead to 

additional affordances has developed as an interesting subtheme in IS research. As an example, 

Glowalla et al. (2014) visualized the emergence of new action possibilities in business intelligence 

systems that were found to appear when firstly perceived affordances were triggered by an actor. 

More recently, a study applying the affordance lens investigated how cloud computing changes 

software development teams with noteworthy results:  

“Shaping environments and reusing software services are basic affordances that, after a brief 

learning process, arise from two capabilities of PaaS services: rapid elasticity and abstraction. In 

contrast, self-organizing and triggering continuous feedback are higher-level affordances. They 

arise after teams actualize basic affordances and thereby produce outcomes, such as self-contained 

tasks, that enable higher-level affordances, such as self-organizing” (Krancher et al., 2018, p. 778). 

These findings are in accordance with Volkoff and Strong’s paper from 2013 that, among other cases, 

examined one SAP implementation in a manufacturing firm. It was found when high-level structures 
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of an object (such as embedded controls in SAP) are paired with a group of individuals (another high-

level structure), the result is equally high-level affordances. However, since both sides rely on higher-

level structures, they are also dependent on fundamental lower level structures. Thus, “they cannot 

emerge until the lower level affordances are to some extent successfully actualized” (Volkoff & 

Strong, 2013, p. 830). 

The focus on high-level and more complex affordances promoted a transition in interest from 

individual to organizational usage of IS artifacts. One of the first authors to pinpoint this aspect of 

affordance theory was Leonardi (2013). In his paper, he introduces the concept of shared affordances. 

A shared affordance is defined as “…an affordance that is shared by all members of the group […] 

that, when pooled, achieve the group level goal” (p. 752). The same year, Volkoff and Strong reach 

a supporting conclusion: “On the actor side of the relation, an actor may be an individual, with 

personal goals, or an individual filling an organizational role intended to support organizational 

goals. Furthermore, the actor may be a group of people such as a team or a business unit” (2013, p. 

829). The work of Leonardi in conjunction with Volkoff and Strong, led Strong et al. (2014) to 

investigate the possibility of actualizing affordances at an organizational level. They found that 

individual-level outcomes from affordances aggregate to form an organizational-level outcome that 

support the goals of the organization. 

As already mentioned, IS research has produced fascinating results over the years through an adjusted 

version of Gibson’s original affordance lens. The pool of knowledge on this area has left us with 

some important takeaways. This includes principles on how to appropriately apply affordance theory, 

consensus on when affordance theory is most useful as well as gaps for future research. It has been 

expressed that affordances as a theory is most valuable when it is used as a lens to change exactly 

how we look at a variety of IS topics instead of studying the theory itself (Volkoff & Strong, 2017). 

Moreover, a call for further attention toward the actualization process at organizational levels along 

with the goals that are achieved has been made (Pozzi et al., 2014). 

2.5 Dynamic capabilities 

The theory of dynamic capabilities comes from the field of strategic management. It has intellectual 

roots in the 1930’s, where Joseph Schumpeter described the concept of creative destruction, in which 

old businesses and their processes become obsolete and are replaced by new ones that are more 

efficient or effective at creating value (Schumpeter, 1934). The dynamic capabilities theory builds 

upon the resource-based view (RBV) strategic theory which theorizes that when firms “have 
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resources that are valuable, rare, inimitable, and nonsubstitutable (i.e., so-called VRIN attributes)” 

(Eisenhardt & Martin, 2000, p. 1105), they can gain competitive advantage. Examples of such 

resources can be physical, human or organizational assets. Consequently, in this view, resources form 

the basis of unique value-creating strategies that leads to competitive advantage.  

Like RBV, the theory of dynamic capabilities also seeks to explain how organizations can achieve 

competitive advantages in the marketplace. However, it has an assumption of markets being dynamic 

and ever-changing. Eisenhardt and Martin (2000) note that the level of market dynamism influences 

effective patterns of dynamic capabilities since they vary based on their reliance on existing 

knowledge. The authors distinguish between moderate dynamic markets, where changes occur 

frequently within stable industry structures, and high-velocity markets, where industry structures are 

more blurred and successful business models unclear. In the latter type, companies must rely less on 

existing knowledge, and instead create situation specific new knowledge. 

The theory focuses on two characteristics that help organizations gain competitive advantages in these 

dynamic markets. Here, the term ‘dynamic’ refers to the ability to renew competences so as to keep 

up with changes in the competitive environment, whereas the term ‘capabilities’ “emphasizes the key 

role of strategic management in appropriately adapting, integrating, and reconfiguring internal and 

external organizational skills, resources, and functional competences to match the requirements of a 

changing environment” (Teece et al., 1997, p. 515). Thus, Teece et al. (1997) define dynamic 

capabilities as “the firm’s ability to integrate, build, and reconfigure internal and external 

competences to address rapidly changing environments” (p. 516). In a more recent paper, Teece 

(2007) points out that three dynamic capabilities are necessary to meet new challenges. Organizations 

need the capability to build strategic assets. New strategic assets, such as technology, must be 

integrated within the organization, while existing assets must be reconfigured. Therefore, dynamic 

capabilities theory can be characterized as a flexibility-based theory which emphasizes organizations 

ability to quickly respond to changing market requirements in a way that either improve their 

efficiency or effectiveness (Drnevich & Croson, 2013). Dynamic capabilities can be distinguished 

from so-called functional competencies, which is the ability to effectively execute operational 

processes (Pavlou & El Sawy, 2006).  

2.5.1 Dimensions of dynamic capabilities  

According to Eisenhardt and Martin (2000), “dynamic capabilities often use prototyping and early 

testing to gain new knowledge quickly. Such actions create rapid learning through small losses and 
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immediate feedback” (p. 1112) in high-velocity markets. As such, organizational agility is deemed to 

be a core dimension of having dynamic capabilities (Battleson et al., 2016; Mikalef & Pateli, 2017; 

Sambamurthy et al., 2003). We adopt the definition of organizational agility from Lu and 

Ramamurthy (2011) who define it as “a firm-wide capability to deal with changes that often arise 

unexpectedly in business environments via rapid and innovative responses that exploit changes as 

opportunities to grow and prosper” (p. 933). Researchers have conceptualized this specific 

dimension of dynamic capabilities to be enabled by IT. Lu and Ramamurthy (2011) break 

organizational agility into market capitalization agility and operational adjustment agility. The first 

emphasizes knowledge management or intellectual ability to find appropriate things to act on by 

continuously monitoring and quickly addressing customer needs. The latter focusing on the firm’s 

ability in its internal processes to cope with market and demand changes. The authors find that IT 

capabilities, such as having an appropriate IT infrastructure, IT business spanning (business–IT 

strategic thinking and partnership) and taking an IT proactive stance, enable both types of agility.  

Furthermore, the paper from Sambamurthy et al. (2003) highlights two other dimensions of dynamic 

capabilities. One being digital options, which draws on the real options theory that describes how 

organizations position themselves to seize emergent opportunities. Drnevich and Croson (2013) 

compare real options to financial call and put options since they either may give the firm the ability 

to acquire or divest a rent-generating resource such as a new technology. Thus, “real options are a 

characterization of the immanent flexibility in the firm’s stock of resources” (Drnevich & Croson, 

2013, p. 496). Accordingly, Sambamurthy et al. (2003) define digital options as “a set of IT-enabled 

capabilities in the form of digitized enterprise work processes and knowledge systems” (p. 247).  

Sandberg et al. (2014) later criticized Sambamurthy et al. (2003) for not effectively translating options 

constructs into the domain of IT. Drawing on real options theory with IT-lenses, Fichman et al. (2005) 

proclaim that “Whenever an IT project has flexibility about which applications and functions to 

implement, and when or how to implement them, real options are present” (p. 75), and “real options 

can be a powerful tool for valuing the strategic and operational flexibility associated with uncertain 

IT investments” (p. 93). According to Benaroch (2002) and Fichman et al. (2005), embedded IT real 

options can take many forms, including the options to: stage investment, abandon investment, defer 

initiation of investment, create growth, explore by prototyping, alter operating scale, outsource, lease, 

and switch assets created by the investment to another use.  
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According to Sambamurthy et al. (2003), a third dimension of dynamic capabilities is entrepreneurial 

alertness, which is “the capability of a firm to explore its marketplace, detect areas of marketplace 

ignorance, and determine opportunities for action” (p. 250). This dimension of dynamic capabilities 

activates organizations to develop digital options and agility, and IT has been found to enable this 

activation (Sambamurthy et al., 2003). Wang et al. (2013) explore the role of IT on dynamic 

marketing capabilities, which focuses on the entrepreneurial alertness dimension. The authors find 

that specifically, a firm’s IT infrastructure capabilities increase the alertness of organizations by 

having functionality that can improve data processing and information flows. 

2.5.2 Cloud computing and dynamic capabilities 

Other researchers have looked into how IT can help organizations develop dynamic capabilities in 

areas such as e-business (Daniel & Wilson, 2003), knowledge management (Sher & Lee, 2004) and 

health care (Singh et al., 2011). Despite researchers seeking to understand how IT enables dynamic 

capabilities, the interplay between cloud computing and dynamic capabilities has received limited 

attention (Battleson et al., 2016).  

As a response, Battleson et al. (2016) investigate how cloud computing helps organizations achieve 

dynamic capabilities and develop a framework to answer this research question. The authors theorize 

that when organizations experience market dynamism, they develop dynamic capabilities as a 

response. These dynamic capabilities include four sense-and-respond strategies: dynamic 

commitment of resources, designing modular processes, designing processes that help learn about the 

environment, customers and processes, and designing context-specific governance mechanisms. 

Enabled by cloud computing, these strategies help shape three different levels of business process 

transformation, which leads to positive outcomes in organizational performance. Within the 

framework, the authors include certain organizational factors (mature IS governance, employee 

empowerment and maturity of IT infrastructure) and cloud computing characteristics that positively 

influence the development of dynamic capabilities. The cloud computing characteristics are the five 

essential characteristics as defined by NIST (see section 2.2). Furthermore, Battleson et al. (2016) 

identify factors of cloud computing that may negatively influence the development of dynamic 

capabilities. These include security and privacy concerns, network dependencies, misaligned IT 

skills, integration/coordination of services and hidden costs. Although, concluding that using cloud 

computing to develop dynamic capabilities will increase both effectiveness and efficiency of 

organizations, the authors point out that “the ability to sustain competitive advantage with cloud 
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computing may be limited when the same technology is widely available and adopted by competitors” 

(Battleson et al., 2016, p. 225).  

Joe Weinman, author of the book Cloudonomics: The Business Value of Cloud Computing, once 

declared: “The cloud is the latest example of Schumpeterian creative destruction: creating wealth for 

those who exploit it and leading to the demise of those that don’t” (Damsgaard et al., 2014a, p. iii). 

Thus, there seems to be consensus among both researchers and practitioners that cloud computing 

will have a mediating impact on how organizations compete within the marketplace. However, as 

described above, research on this topic is still scarce. 

  



 

 

 

27 

 

3. Research methodology 

The purpose of this section is to account for the methodological choices in our research project. We 

intend to do this by following the layered structure of the research onion (Figure 5) which was 

originally introduced by Saunders et al. (2016) and works as a guide for business students to conduct 

organizational research. We have modified the original version of the research onion to highlight our 

methodological choices with bold text for this research project. The following topics will be covered: 

research philosophy, approach to theory development, research design, research strategy, data 

collection and analysis. As this project was subject to a fixed period, the time horizon will not be 

discussed.  

 

Figure 5 - The research onion (modified version adapted from Saunders et al., 2016) 

3.1 Research philosophy 

The development of knowledge will in this empirical investigation rely on the philosophy of critical 

realism. According to Burrell and Morgan (1979), the choice of philosophical standpoint is important, 

as the underlying beliefs and assumptions affect every stage of the research project. We find the 

corresponding set of assumptions from critical realism to be a good fit in our efforts to answer the 

research questions from section 1. 
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3.1.1 Critical realism 

The research philosophy of critical realism was brought forward by the works of Roy Bhaskar during 

the late twentieth century. The underpinnings in this paradigm was a response to positivist realism 

and postmodernist nominalism, and inhabits a middle ground between these positions (Reed, 2005). 

Advocates of critical realism consider reality as the single most important philosophical 

consideration. With a stratified ontology, critical realists acknowledge reality to exist independently, 

but not directly available through our observation of it. Instead, what we are able to observe is referred 

to as manifestations of elements in the real world or ‘the empirical’ (Fleetwood, 2005). In other words, 

our senses often deceive us. Critical realism claims that two steps must be completed in order to 

understand what is truly real. First, there are observations and impressions in the empirical. Second, 

these observations must be mentally processed through backward reasoning to identify the underlying 

reality of what we experienced. This process is also called ‘retroduction’. Only then, we hold a valid 

chance to comprehend the world around us (Reed, 2005). 

Researchers adopting a critical realist point of view often seek to find the bigger picture of which 

only a small part can be seen. Oftentimes, they key is to understand how social structures are shaping 

the organizational phenomenon under examination. As explained by Saunders et al. (2016): “Critical 

realist research therefore focuses on providing an explanation for observable organizational events 

by looking for the underlying causes and mechanisms through which deep social structures shape 

everyday organizational life” (p. 140). The epistemology of critical realism is considered a mildly 

subjective approach of producing knowledge. Critical realists recognize that knowledge is a product 

of time and facts are social constructions (Bhaskar, 1989). This implies that notions of causal 

relationships cannot be reduced to statistical correlations or quantitative methods. Instead, critical 

realism accepts a range of different methods. As will be the case for our investigation. 

From a historical perspective, IS research has been dominated by a single research approach. In a 

paper from 1991, Orlikowski and Baroudi classified over 96% of the published articles within this 

field with a positivist epistemology. However, interpretivism has later seemed to gain ground within 

IS research. In 2003, it was reported that around 17% of papers applied an interpretive epistemology 

(Mingers, 2003). Describing an interface between the natural and social worlds, we consider critical 

realism to represent an appropriate philosophical choice for our empirical investigation. We find this 

to be the case, as the nature of affordance theory entails an ability to distinguish between the social 

perception of IT artifacts and reality of action possibilities (affordances). This approach has 

previously received support by Volkoff and Strong (2013). They specifically propose the use of: 
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“critical realism to argue how affordances arise in the real domain from the relation between the 

complex assemblages of organizations and of IT artifacts, how affordances are actualized over time 

by organizational actors, and how these actualizations lead to the various effects we observe in the 

empirical domain” (p. 819). 

 In addition to this statement, we are eager to discover what critical realism refers to as ‘the bigger 

picture’ by relating our findings on this matter to the management concept of dynamic capabilities. 

3.2 Approach to theory development 

“Nothing is so practical as a good theory” – Kurt Lewin 

As most research involves theory, it is necessary to remain explicit about the use of it. Moreover, the 

extent to which new knowledge is produced raises a critical question in terms of the approach to 

theory development. Traditionally, this decision has often been depicted as two opposing ways of 

reasoning: deductive and inductive. The logic behind deduction is that when the premise is true, the 

conclusion is also true. Thus, deductive thinking attempts to move from something general to 

something specific (Ketokivi & Mantere, 2010). On the other hand, induction uses the observation of 

premises to ‘judge’ the conclusion. Coherently, inductive thinking is said to move from something 

specific to something general (Ketokivi & Mantere, 2010). In addition to deduction and induction, 

there is also a third approach to theory development. Abductive reasoning begins with the discovery 

of an interesting phenomenon and seeks for conditions to explain it (Magnani, 2011). In that sense, 

abduction attempts to generalize from the interaction between the specific and general. 

3.2.1 Retroduction 

As critical realists, we strive to apply another mode of reasoning in our research project. Referring 

back to the stratified ontology of critical realism (section 3.1), retroduction constitutes our approach 

to developing theory. We argue this way of thinking to complement our investigation better than what 

deduction, induction or abduction are capable of. With our research questions in mind, retroduction 

appeals to a more reflective process when theorizing affordances and exploring the relation to 

dynamic capabilities. Put in a different way, this approach “can be contrasted to other research 

strategies such as deduction or induction, as not simply developing specific claims from general 

premises nor general claims from specific premises” (Downward & Mearman, 2006, p. 2). Instead, 

what retroduction provides is a “mode of inference in which events are explained by postulating (and 

identifying) mechanisms which are capable of producing them” (Sayer, 1992, p. 107). This supports 
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our intention of studying organizational affordances provided by PaaS, potential actualization barriers 

and the interplay with dynamic capabilities. Furthermore, we find this approach to correspond with 

the analytical method used for analyzing (Gregor, 2006). This happens to be the case, as we strive to 

provide a “description of the phenomena of interest, analysis of relationships among those constructs, 

the degree of generalizability in constructs and relationships and the boundaries within which 

relationships, and observations hold” (p. 619). 

Although acknowledging that conducting research without any bias is practically inevitable, we see 

retroduction as a helpful approach to keep our minds open when searching for affordances: “With 

retroduction, you keep your assumptions weak and you strengthen your field methods to improve your 

knowledge of the object of research” (Olsen, 2007, p. 2). The process of retroduction is visually 

illustrated in Figure 6. 

 

Figure 6 - Retroduction process 

In order to successfully exert the process of retroduction, certain requirements are to be met: 

“…retroduction requires the ‘triangulation’ of research methods. Such triangulation can, under 

certain assumptions, be argued to unite research contributions in such a way as to transcend the use 

of specific methods in a disciplinary sense” (Downward & Mearman, 2006, p. 2). Triangulation is a 

well-known concept within academic research and is defined as a “method of cross-checking data 

from multiple sources to search for regularities in the research data” (O’Donoghue & Punch, 2003, 

p. 78). Hence, it can be considered a technique to establish certain validity and reliability of results. 

As stated by Downward and Mearman (2006), triangulation underpins retroduction as theory 

perspective. According to Denzin (1978), the taxonomy of triangulation has four levels: data, 

investigator, theory and method. We follow these guidelines by incorporating three of the four 

triangulation levels in our research project. First, we collect data from multiple sources (data). This 
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permits identification of testable and generalizable patters across data sources. Second, our project 

involves more than one investigator. This is significant, as we enrich the backward reasoning with 

multiple mindsets. Third, we apply multiple theoretical schemes to interpret the data (theory). This 

enhances our chance to unveil a bigger picture and remain more reflective in terms of our findings. 

While literature suggest retroduction to provide researchers with a clean canvas to draw evolving 

knowledge, we are aware that our theoretical starting point may seem contradictory. However, we 

want to emphasize how applicable theoretical lenses were discovered as a product of mental 

processing during our data collection activities, and not predetermined prior to the investigation. This 

will be further elaborated during section 3.5. 

3.3 Research design 

Moving from the broader discussion on philosophical standpoints and logical reasoning towards the 

research design indicates the early shaping of a research project. As such, this layer of the research 

onion focuses on the methods applied in the process of answering our research questions. This also 

emphasizes the importance of defining clear, unambiguous research questions to steer the project. 

According to Saunders et al. (2016), “The first methodological choice is whether you follow a 

quantitative, qualitative or mixed methods research design” (p. 164). Each of these options 

potentially call for a varying palette of elements to achieve coherence in the research project. The 

following paragraphs discuss similar methodological choices including our approach to them. 

One way to distinct different types of research from one another is by looking at the data foundation 

on which a given research project is based upon. As an example, quantitative studies typically involve 

numeric data where qualitative studies prefer non-numeric data such as words, images or video-clips. 

Thus, a quantitative approach is most usually associated with elements such as statistical procedures 

and graphs. In comparison, a qualitative approach relies on techniques such as interviews and data 

categorization. However, combining methods is not uncommon either. For example, a research design 

may use a questionnaire or survey supplemented by clarifying questions. Equally, it is possible to 

analyze qualitative data with quantitative methods and vice versa (Steckler et al., 1992). 

3.3.1 Mono-method qualitative design 

As described in section 3.1, our philosophical assumptions should inform the way in which we make 

methodological choices. In that sense, we are looking to select methods that support our research 

goals as critical realists. We know from literature on the concept of retroduction (section 3.2) that we 

must embrace a pensive mentality to find what we seek to understand. At the same time, we are 
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conscious that philosophies equipped with a predominantly interpretive ontology (such as critical 

realism) are most commonly associated with qualitative methods (Denzin & Lincoln, 2011). We find 

ourselves to be interpretive in our research, as we look to make sense of the subjective constructed 

meanings about the phenomenon we wish to examine. Therefore, and in line with the suggestions by 

Bhaskar (1989), we consider the qualitative method most suitable for our investigation. As stated by 

Denzin and Lincoln (2018), this combination of philosophical stance and research design is not 

unheard of: “Critical qualitative inquiry is now an integral part of an international, interpretive 

public social science discourse” (p. 31).  

Using a qualitative and interpretive approach, we will operate within natural organizational settings 

with the intention to establish participation and access to a deep empirical understanding about the 

usage, implications as well as challenges of PaaS. In that regard, Bansal & Corley (2011) underline 

that since qualitative research is known for methodological variation, it is critical, irrespective of the 

methods applied, to demonstrate methodological rigor and theoretical contribution. We aim to 

achieve this through a mono-method qualitative study using a single data collection technique along 

with a corresponding data analysis procedure (both are further elaborated in section 3.5). We find this 

to be a good choice as it enables us to remain consistent during our data collection process 

(methodological rigor) and derive generalizable cross-patterns from our research data (theoretical 

contribution). 

3.3.2 Design purpose 

In extension to our commitment to a qualitative research approach, it is desirable to discuss the more 

general purpose of the research design. According to Saunders et al. (2016), “Research can be 

designed to fulfil either an exploratory, descriptive, explanatory or evaluative purpose, or some 

combination of these” (p. 174). We argue for the research design in this project to support a combined 

purpose. This is expressed through our research objectives from section 1. For instance, the first 

research question is concerned with describing action possibilities and the related actualization effects 

from PaaS. Thus, it resembles the characteristics of a descriptive study by seeking to “gain an 

accurate profile of events, persons or situations” (p. 175). The same thing is true for the second 

question. The third research question has a different focus. To recall, the goal here is to build upon 

extensive knowledge from research question 1 and examine the interplay between the affordances of 

PaaS and dynamic capabilities. So, as we use this research objective to “discover what is happening 

and gain insights about a topic of interest” (p. 174) it appears to be of an exploratory type. 
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Conclusively, it can be argued that we use descriptive research as a forerunner to a piece of 

exploratory research. Taking these aspects into consideration, we identify our overall research project 

as a combined study. 

3.4 Research strategy 

In this section, we turn our attention to the choice of research strategy. A research strategy may be 

defined as “a plan of how a researcher will go about answering her or his research question” 

(Saunders et al., 2016, p. 177). Alternatively, a research strategy can be described as the 

methodological connection between a research philosophy and the subsequent choice of techniques 

to collect and analyze data (Denzin & Lincoln, 2011). As illustrated by the fourth layer in the research 

onion (Figure 5), a variety of strategies are available to researchers. Instead of discussing the 

difference between every single one of them, we prefer to emphasize our choice of strategy followed 

by an assessment of the connection to our philosophical conviction and approach to theory 

development. 

3.4.1 Grounded theory methodology 

As highlighted in Figure 5, we have chosen to pursue a grounded theory methodology (GTM) as 

research strategy within this project. The idea of GTM was developed by Glaser and Strauss in 1967 

as opposition to much social research practicing extreme positivism at that time (Suddaby, 2006). 

Inspired by the underlying assumptions of interpretivism, Glaser and Strauss recommend that reality 

is seen through the meanings that individual actors ascribe to their experiences. Accordingly, GTM 

was presented as a method to analyze, interpret and explain the ideas of reality that social actors 

construct to make sense of their everyday experiences in specific situations (Charmaz, 2006). This 

view harmonizes with our initial research target to map the perceived and actualized action 

possibilities provided by PaaS to organizational actors. Also, the idea of understanding reality as a 

social construction seems to match our qualitative research design well: “Grounded Theory provides 

you with a systematic and emergent strategy to undertake qualitative research” (Saunders et al., 

2016, p. 193) 

As a key methodological principle, GTM originally asserts to carry our research without any prior 

knowledge or preconceived theoretical lenses (Urquhart et al., 2010). However, following a more 

analytical path allowed us to incorporate relevant perspectives during the data analysis process. This 

complies with the most common adoption of GTM within IS research (Matavire & Brown, 2008) and 

is supported by the following remark: “grounded theory now typically accommodates researchers’ 
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pre-existing theoretical knowledge, hunches and hypotheses as necessary ‘points of departure’ and 

building blocks for the development of more abstract theory” (Charmaz, 2006, p. 17). With these 

words in mind, it can be fruitful to think of GTM as a toolbox that facilitates the empirical explanation 

of actor behavior in a wide range of contexts. Basically, the aspiration of GTM is to generate theory 

grounded in the data from the accounts of organizational actors. Typically, this is done by analyzing 

data parallel to collecting it. In this way, researchers gather and analyze data simultaneously, 

developing analytical codes as these emerge from the data in order to reorganize codes into categories 

(Saunders et al., 2016). The reorganization of empirical data into categories is referred to as open 

coding. The process of detecting relationships between categories is called axial coding and the 

integration of categories to produce a theory is labelled selective coding (Corbin & Strauss, 2008). 

3.4.2 Grounded theory and critical realism 

We find it necessary to assess GTM in relation to our choice of research philosophy, which fell upon 

critical realism. As a starting point, we need to consider the degree of interoperability, and potential 

lack of same, within these methods. To do this, we point toward a paper by Oliver (2012) which 

describes grounded theory as a methodology that “encourages researchers to ask: what are the larger 

structural issues here and how do these events play into or effect what I am seeing?” (p. 380). We 

see strong similarities between this phrase and the ontological nature of critical realism. This is due 

to the apprehension that any experience must be mentally processed through backward reasoning 

before realizing the truth of events. Looking at other related literature, we learn that “…the principal 

tenets of grounded theory correspond closely with the philosophical position of critical realism” 

(Kempster & Parry, 2011, p. 118). Moreover, it is suggested that “applying a critical realist frame of 

reference to grounded theory research can augment the strengths of the grounded theory method” 

(p. 117). Thus, if done right, the combination of GTM and critical realism is even found to produce 

valuable synergies. Kempster and Parry (2011) are not the only researchers to share this view. As 

another example, Lee (2012) states that “Critical realism provides the concepts of structures and 

causal mechanisms that form the outline of theory construction, while the grounded theory method 

provides the research strategy to transform them into a theory” (p. 2). This coheres with our ambition 

to remain consistent when searching for action possibilities followed by a theoretically informed 

exploration of the interplay between PaaS and dynamic capabilities. Overall, we deem the choice of 

GTM highly compatible with critical realism. 
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3.5 Data collection and analysis 

We are now in a position where all outer layers in the research onion have been peeled away. What 

we are left with is a diversified assortment of core techniques that any research project must address. 

This mainly includes case selection, data collection and data analysis. The following paragraphs 

present our choice of approach in each of these regards. 

3.5.1 Selection of case organizations 

We let our selection of case organizations be controlled by the phenomenon of investigation. This 

means that we actively searched for companies that employ PaaS as an integral part of their IT 

infrastructure. More specifically, we aimed to conduct our empirical research in collaboration with 

organizations holding at least one year of frequent PaaS usage. We found this to be a sensible 

approach as it heightens our chance for producing results with practical relevance for the parties 

directly involved as well as other organizations with interest in this subject. Additionally, we aimed 

to form the collective group of case organizations on the following criteria. Diversified industries: 

We found it desirable to collect data among differentiated industries, as this helps our study reach 

increased usefulness through generalizability (Lee & Baskerville, 2003). Organizational size: We 

focused our investigation on companies of a size that allowed us to distinguish between IT and the 

‘business’. We did this in attempt to uncover the full spectrum of action possibilities provided by 

PaaS. Market dynamism: Our research targeted profit-maximizing firms for the collection of data. 

This was done to ensure correspondence with the inclusion of competitive management theory. Note 

that a comprehensive table of all case organizations is presented during the case description. 

3.5.2 Selection of informants 

The selection of case informants was guided by two elements. These were respondent attributes and 

resource constraints. Respondent attributes refer to the position, role, seniority and domain-specific 

knowledge of the informant. Resource constraints mainly refers to availability and the willingness to 

participate in our study. Applying this filter resulted in the contribution from a total of 10 informants 

representing six different organizations. Each of these informants could at the time of the data 

collection be defined as individuals filling an organizational role intended to support organizational 

goals. This falls in line with the recommendation put forward by Volkoff and Strong (2013) when 

adopting the affordance lens. Table 2 summarizes the list of informants from this research project.  



 

 

 

36 

 

Organization Interviewee role Duration Abbreviation Transcript 

TOPD Vice President, IT 40 min. A1 Appendix D 

Head of IT Architecture and 

Operations 

40 min. A2 Appendix E 

APP Head of IT Operations 54 min. B1 Appendix F 

TIVO Head of IT Architecture and 

Development 

55 min. C1 Appendix G 

Head of IT Operations 30 min. C2 Appendix H 

Head of Digital and CRM 28 min. C3 Appendix I 

Chief Information Officer 30 min. C4 Appendix J 

DFDS Head of IT Architecture and 

Strategy 

35 min. D1 Appendix K 

ICG Chief Information Officer 22 min. E1 Appendix L 

MHIV Cloud Solution Architect 24 min. F1 Appendix M 

Table 2 – Informants and interview abbreviations 

3.5.3 Interview techniques 

In accordance with a mono-method qualitative research design, we used semi-structured interviews 

as the only means for gathering empirical data. We argue for this choice to fit well with both the 

interpretive-based analytical structures of GTM and the concept of backward reasoning from critical 

realism. As such, the qualitative interview permits us to “see that which is not ordinarily on view and 

examine that which is looked at but seldom seen” (Rubin & Rubin, 2005, p. 7). To achieve this, we 

followed the guidelines for qualitative data collection in IS research (Myers & Newman, 2007). This 

approach is inspired by Erving Goffman and his book The Presentation of Self in Everyday Life from 

1959, in which the art of face-to-face interaction is compared to a theatrical play (Manning, 1992). 

The metaphor depicts that effective conversations consist of requisites similar to those in a theater. 

This includes a stage, actors, audience and most importantly, a script to steer the whole thing. In order 

to make the best performance possible, Myers and Newman (2007) suggest following a series of 

principles in qualitative IS research. These are: situating the researcher, minimize social dissonance, 

represent various voices, everyone is an interpreter, flexibility and confidentiality. In our efforts to 
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adhere with these principles, we made proper introductions of ourselves and the project, met with 

informants at their home grounds, encouraged different viewpoints, transcribed accurately, welcomed 

deviating ideas and assured against disclosure without consent. 

3.5.4 Coding 

Our data analysis relied on the combined procedures provided by GTM and retroduction. This 

allowed us to iterate between sampling, data collection and analysis and reflects the approach 

proposed by Charmaz (2006). We began our investigation by searching for any practical implications 

or action possibilities that could be related to PaaS within the case organizations. We would 

continuously compare our most recent datasets with prior findings in order to effectively identify 

cross-case patterns while narrowing in our focus. The coding process was guided by GTM and 

consisted of three steps: open coding, axial coding and selective coding. This approach is visually 

illustrated in Figure 7.  

 

Figure 7 - Grounded theory's building process (adopted from Lehmann, 2001) 

In the open coding process, we identified action possibilities from the interviews and gave them 

suitable labels. At the arrival of a fresh dataset, we either categorized phrases into existing labels or 

created new ones if the existing did not match. As the coding process unfolded, we became aware of 

a tendency among the informants as they kept mentioning the impact of PaaS on organizational 

flexibility. This led our attention toward the strategic management theory of dynamic capabilities. 

With this perspective in mind, we started to look for new codes that potentially could be linked to 
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this theory. Open coding was succeeded by axial coding. At this step, we focused on detecting 

relationships between codes within the data. We did this by grouping codes in cases where clear 

similarities were present. Figure 8 shows an illustrative example of the coding process. 

 

Figure 8 - Coding process example (authors representation) 

As seen in Figure 8, we managed to find relations between the codes and group them into shared 

categories. In this example, the basic action possibility labels develop faster and spend resources 

better are grouped together as category 1. Likewise, test ideas and learn new things are both placed 

into category 2. We conducted this procedure for all our codes. However, during the whole process, 

we avoided forcing codes into categories. In some cases, we omitted to assign codes to a category at 

all. This happened if a specific code did not match well with any other codes or if the code had a 

strong enough data foundation to represent a category itself. Examples of this were more abstract, or 

high-level, action possibility codes such as compete stronger in the market or achieve more flexibility.  

The last step in our data analysis was the selective coding process. Here, the primary objective was 

to theorize our empirical findings. This was a two-folded procedure. First, we formulated the data 

categories consisting of similar action possibilities as affordances using retroduction. We did this by 

asking ourselves questions such as: what is really happening here? And what could the reasons for 

this be? This ultimately facilitated mental processing (backward reasoning). We followed the 

recommendation by Volkoff and Strong (2017) and expressed affordances as nouns, such as 

developing fast and testing ideas. Second, we examined evidence that somehow indicated an interplay 

between the affordances provided by PaaS and dynamic capabilities theory. The result of these 

activities was substantive theory that explains (1) organizational affordances provided by PaaS, (2) 

barriers to actualizing action possibilities from PaaS, and (3) the interplay between PaaS and dynamic 

capabilities. 
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4. Case description 

For the investigation, a total of six organizations from five different industries were chosen to be 

included. This section will give a short presentation of these organizations including their current use 

of the service model PaaS. 

Case companies 

  
Industry 

Annual 

revenue 

Number of 

employees 

Number of IT 

employees 

Years of PaaS 

experience Cloud platform 

TOPD Insurance 17 bn DKK 2.400 100+ 2 ½ 
AWS, 

ServiceNow 

TIVO Entertainment 1,3 bn DKK 880-2.250 25+ 2+ Azure 

DFDS 
Shipping & 

Logistics 
15 bn DKK 7.800 100+ 1+ AWS, Azure 

APP 
Pension & 

insurance 
7 bn DKK 300 30 n/a Sitecore 

ICG 
Professional 

services 
1 bn DKK 800 15 2 Azure 

MHIV 
Offshore wind 

turbines 
7 bn DKK 3.200 60 4 ½ Azure 

Table 3 – Case company facts 

4.1 TOPD 

Background and business model 

TOPD is a Danish insurance and pension company that was founded in the year of 1972 after a merger 

of the two insurance companies Mejeriernes Ulykkesforsikring (dairy accident insurance) and 

Arbejdsgivernes Ulykkesforsikring (employers' accident insurance) (Topdanmark, 2018a). Today, 

TOPD employs about 2.400 people around the country. Their business has a split focus on two 

segments within the insurance market. One is non-life insurance, which offers products such as home 

insurances, motor insurances and travel insurances. Here, TOPD is positioned as the second largest 

supplier of such products with a market share of close to 17% in 2017 and thus insures every fifth 

Danish citizen (Topdanmark, 2019). The other business segment is life insurance, which includes 

offerings such as life insurances and pension fund schemes. Within this business segment, TOPD 

ranks number four among the commercial companies (Topdanmark, 2018b). Their business model is 

based on selling insurances and earning returns by investing the money earned from the sales of 

insurances. Like many other industries, the insurance industry faces the threat of new companies 

utilizing technology to disrupt their business model. These new types of companies are termed 
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InsurTech, referring to the use of technology in the insurance industry to improve efficiency and more 

accurately assess risk. Here, cloud computing constitutes the biggest percentage of InsurTech’s 

innovations (McKinsey, 2017). 

IT-setup, use of cloud computing and PaaS 

Traditionally, TOPD has had the development of IT-solution in-house with a traditional mainframe 

setup hosted by IBM. They have a decentralized server farm of roughly 1.500 windows-based 

virtualized servers. Additionally, they also have servers running on the Amazon Web Services cloud 

services platform and are using a hybrid cloud computing deployment model. In terms of PaaS, the 

Amazon Web Services cloud services platform is also used as a platform to develop all web content 

and furthermore contains a data lake as well as their machine learning setup. Their use of cloud 

computing also extends to Microsoft’s Azure cloud services platforms, which they primarily are using 

for SaaS solutions such as Office 365 and SharePoint. Recently, they have started using the IT service 

management-system ServiceNow, which they use for automation of all operations, incidents, changes 

etc., and is therefore also a PaaS-solution being used to develop upon. As an example, they have 

developed an application on the ServiceNow-platform for contract and case management (Interview, 

A1 & A2). 

4.2 TIVO 

Background and business model 

TIVO is a Danish company that provides entertainment and recreational activities, which first opened 

in 1843 and thus last year could celebrate their 175th anniversary. In 2017, TIVO employed around 

880 people, but during the high season employs as much as 2.250 people (Interview, C4). Their core 

business areas are split into four different pillars: Gardening & architecture, Amusement & games, 

Culture & entertainment and Food & beverage. Additionally, TIVO has other activities such as 

renting property to various restaurants, operating a hotel and running an online casino. In 2017, 

attendance of visitors in the garden was around 4.5 million, making it the most visited Danish 

attraction and placing it among the world’s top 25 most visited theme parks that year (Tivoli A/S, 

2018). 

IT-setup, use of cloud computing and PaaS 

TIVO’s IT department has grown rapidly in recent years, mainly because of the recruitment of many 

new developers to support the more demanding requirements from top management to the IT function 

(Interview, A, B & D). TIVO implemented various IT-systems up through the 2000’s to support a lot 
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of the 80 different professional groups. Then, up through most of the 2010’s their focus shifted to 

integrating these many systems to optimize data usage. Currently, TIVO’s core systems that supports 

the park, the restaurants and hotel are placed on-premise and are partly hosted on virtual machines in 

a cluster environment. In recent years, as TIVO have adopted the Microsoft Azure cloud services 

platform, they have been using virtual machines deployed on this platform as well. In terms of PaaS, 

Azure has been used as their development platform to develop several solutions such as their new 

subscription-based annual season tickets that breaks with the over 170-year old tradition of offering 

fixed-period seasonal passes (Interview, C1). In 2018, TIVO also launched a new reward and loyalty 

program called Tivoli Lux, which was developed using PaaS-functionality in Azure (Interview, C1).  

4.3 DFDS 

Background and business model 

DFDS (short for The United Steamship Company in Danish) is a Danish shipping and logistics 

company founded in 1866 and today employs about 7.800 people across the group. The company is 

split in two separate commercial divisions supported by two corporate service functions: People & 

Ships and Finance. The latter includes business support services such as the IT and Digital 

departments. The shipping/ferry division, the biggest in terms of generated revenue, moves freight as 

well as passengers on ferry routes in Europe including operation of own terminals. The logistics 

division handles transport and logistics solution for customers (DFDS A/S, 2019). Especially the 

shipping division is operating in a market characterized by intense multinational competition which 

has resulted in overcapacity and thus pressure on the freight rates. Although their industries up to this 

point has been characterized as some of the least digital, threats of digital disruption are looming as 

new business models or platforms are emerging. These new players primarily seek to digitize the 

intermediary role between manufacturers and end-users, which is managed by freight forwarders 

(DFDS A/S, 2017).  

IT-setup, use of cloud computing and PaaS 

Historically, each division within DFDS has been relatively separated in terms of IT with individual 

monolithic applications supporting them depending on the business’ needs of functionality 

(Interview, D1). This has made it difficult for DFDS to change or build new features quickly and thus 

support their current digital strategy of enhancing operational efficiency and customer experience 

(DFDS A/S, 2018). In an effort to mitigate this, DFDS has launched a large architecture project to 

instead create composable architecture, which allows them to break the current monolithic 
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applications into smaller autonomous components with clear functionality that can be called through 

API’s while running in the cloud. Although DFDS traditionally has been using Microsoft technology, 

DFDS is utilizing PaaS-solutions from Amazon Web Services to build these components as well as 

their new website. Still, Microsoft Azure is being used by their data center team to handle everything 

that goes on within their own firewall whereas the development of new solutions happens on the 

AWS-platform (Interview, D1). 

4.4 APP 

Background and business model 

APP is a Danish pension and insurance company founded in 1919 currently employing 300 people 

(Interview, B1). It is entirely owned by their customers including both private and corporate entities 

(Foreningen AP Pension f.m.b.a., 2018). Thus, their business model is to generate returns for their 

approximately 350.000 customers by investing their pension savings. APP has approximately 12% 

of the commercial market for pensions which makes it the fourth largest pension company in 

Denmark (AP Pension, 2018). Although operating in a very regulated sector, many new FinTech 

companies are threatening their business model by transforming internal and commercial operations. 

Here, incumbent pension providers may be at a disadvantage to these new players when it comes to 

exploiting new technologies since they are constrained by existing IT infrastructure that is expensive 

to replace (OECD, 2017). 

IT-setup, use of cloud computing and PaaS 

APP has traditionally had all their IT-infrastructure on-premise except for a few components hosted 

elsewhere. Their application landscape is split into two different groups. One holds all their 

Microsoft-based solutions like SharePoint, SQL Server etc., and the other is their proprietary self-

developed solutions. Recently, they have decided to outsource infrastructure, operations and 

development to other vendors, while still maintaining the core systems in-house. Most of their non-

proprietary systems like the HR-system are SaaS-solutions. The only solution that qualifies within 

the standard definition as PaaS is the Sitecore platform they display for a third-party vendor to 

develop upon (Interview, B1). Thus, their maturity level in terms of using this technology cannot be 

considered very high. 
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4.5 ICG 

Background and business model 

ICG is a partnership-owned management consultancy founded in 1996 in Denmark operating within 

the professional services industry. Originally based in the city of Copenhagen, the consultancy has 

expanded within the European region to also run offices in the rest of Scandinavia as well as in 

Switzerland and Germany. Throughout these offices, ICG employs approximately 850 people of 

whom 700 work as consultants (Implement Consulting Group, 2019). The consultancy has 

experienced an average annual growth of approximately 20% since it was founded (Appendix B). 

The rest work back-office in business support functions. ICG’s structure is split into several areas of 

expertise, involved in projects with clients across the world. The consulting industry is highly 

competitive and increased competition from new firms/competitors is one of the greatest business 

challenges for management consulting firms (Hinge, 2018). It is characterized by having many 

different players and annual revenue across the industry is projected to continue to grow the coming 

years (Eurostat, 2018).  

IT-setup, use of cloud computing and PaaS 

In the beginning of 2017, ICG launched a new digital business strategy, which included a “digital 

workplace” initiative. This initiative aimed at establishing a platform for enabling increased 

collaboration and agility (Appendix B). Traditionally, ICG’s IT-infrastructure has been on-premise 

or outsourced to a hosting center, but in order to achieve the goals of this new initiative, it was decided 

to switch to a cloud-first strategy with a hybrid cloud deployment model. Thus, still keeping certain 

systems such as their ERP- and HR-systems hosted in a private data center since they were not easily 

migrated to the cloud. In terms of PaaS, ICG is using Microsoft’s SharePoint as a platform to develop 

their intranet including virtual workspaces which allows them to collaborate with clients. Integrations 

and connectors between their systems have been built using Azure’s development tools. Furthermore, 

Azure has been used to develop a variety of internal web-apps that has replaced old legacy systems, 

and web services such as SQL-server and a datahub (Interview, E1). 

4.6 MHIV 

Background and business model 

MHIV is an offshore wind power company developing offshore wind turbines. It was established in 

2014 as a joint venture between two major players in the wind power industry from Denmark and 

Japan. They employ approximately 3.200 people with the headquarter placed in Aarhus, Denmark. 
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Sales of the wind turbines and wind power systems are their biggest sources of revenue, while service 

sales and maintenance agreements constitute a minor source of revenue (MHI Vestas Offshore Wind 

A/S, 2018). They are operating in markets across Europe with the UK being the biggest but are 

preparing to expand to other continents as well (Interview, F1). MHIV accounted for 18% of global 

market share for wind turbines at the end of 2017 (Wind Europe, 2018). The increase in demand for 

wind energy has intensified the global wind energy market and has caused an increase in entries from 

new companies into this market, where superior technology is a key differentiator. This creates a 

particularly competitive and rapidly changing technological environment (Marketline, 2019).  

IT-setup, use of cloud computing and PaaS 

The size of MHIV’s IT department is around 60 people. The relatively young age of the company 

means that they have been using Microsoft’s Azure from the beginning and started out with most of 

their solutions being cloud-based. MHIV has a strategy of adopting as much of the technology stack 

as possible “as-a-service”. Hence, using SaaS solutions when possible. When not possible, PaaS, and 

as a last resort, IaaS. Relatively little is hosted on-premise as a result. Some of their use-cases of PaaS 

are middleware development, machine learning and analytics. 
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5. Analysis 

This section presents our empirical results and the systematic path towards them. The analysis 

consists of three parts with each of them treating a corresponding research question. As such, we 

examine research question 1 in section 5.1, research question 2 in section 5.2 and finally research 

question 3 in section 5.3. The overall structure in this section is inspired by the analytical framework 

which emerged from our coding activities in this research project. The analytical framework depicts 

a visual representation of the interrelationship between sections and is seen in Figure 9. The analysis 

is ultimately concluded with the formulation of substantive theory in section 5.4. 

 

Figure 9 - Analytical framework 

5.1 Affordances of Platform-as-a-Service 

The aim of this section is to answer our first research question presented during the introduction: 

Which affordances does Platform-as-a-Service provide to organizations? We address this question 

by identifying action possibilities provided by PaaS to organizational actors within the case 

companies and theorize them as basic affordances. Table 4 on page 51 summarizes the basic 

affordances. After that, we study the actualization process of these affordances by examining the 

immediate concrete outcomes. Table 5 on page 56 summarizes the immediate concrete outcomes. 

Finally, we look at the higher-level structures and investigate what lies beyond the basic levels. The 

findings in their entirety are illustrated in Figure 10 on page 61. 

5.1.1 Basic affordances 

5.1.1.1 Abstracting technicalities 

During our data collection process, we focused heavily on the practical options PaaS has brought to 

each of the respondents representing an organizational role in their daily jobs. One of the initial 
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patterns that revealed itself swirled around the privilege of spending significantly less time on what 

is considered non value-adding assignments. One of the respondents articulates: “we don’t use a lot 

of time on what I call ‘plumbing’ or instrumenting of infrastructure. I think PaaS […] removes some 

of the trivial tasks” (Interview, C1). In the quote, the Head of IT Architecture and Development from 

TIVO emphasizes that PaaS has given them the possibility to use less manpower on what he refers to 

as ‘plumbing’ which can be loosely translated into provisioning and maintenance of infrastructure in 

this case. Typically, organizations wish to minimize resource allocation to these kinds of activities as 

the directly derived business value is close to zero.  

If we continue to look closer at this pattern, it is evident that other respondents have experienced the 

same action possibility in their respective PaaS environments. As an example, the Head of IT 

Architecture and Strategy from DFDS explains that “Previously, if our budget was 100 kroner, we 

would spend around half on IT equipment. That’s not the case anymore. Now, we’re spending that 

money on marketing or features that make a difference in our products - our time is spent more 

reasonable” (Interview, D1). The quote from DFDS appears to have at least some similarities with 

that from TIVO. Both respondents indicate that PaaS has enabled them to reduce resources, in terms 

of either time or money, on fundamental IT facilities. In other words, PaaS is used to abstract from 

technicalities in the infrastructure. Accordingly, it is reasonable to consider abstracting technicalities 

an affordance which encompasses the ability to abstract from details and reduce non-value adding 

tasks. 

5.1.1.2 Exploring value adding components 

Cloud platforms such as Microsoft Azure and AWS contain an increasing variety of different services, 

solutions and products, which is enabled by the ecosystems of end-users and complementors, who 

contribute with these resources, application- and component services. Our data suggests that PaaS 

affords exploring new value adding components because of this nature of cloud platforms. Since 

calling an application programming interface (API) often takes very little effort, companies can 

discover, experiment and utilize value adding components through the cloud platforms. The CIO of 

ICG confirms this: “We are given a lot of tools on the platform, because there is a big community 

and there are many who develop services on this platform” (Interview, E1).  

The ability to explore new functionality will evidently also lead to an easier process of testing it. Head 

of IT Architecture and Strategy in DFDS gives an example of a new customer flow that suddenly 

would be more feasible to test to see if it adds business value: “It would also be easier to test whether 
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such flows even create any value. Today, we need a business case before investing in that type of 

projects. With PaaS, and the right building block of course, we could just test it” (Interview, D1). 

The possibility of creating a new solution with PaaS that does not require a business case along with 

a big investment gives a perceived incentive to test new ideas like the one exemplified in the quote. 

Head of IT Architecture and Operations at TOPD shares this view and says that it is also a matter of 

ease: “We can test things faster. It becomes easier to test new ideas and solutions” (Interview, A2).  

Of course, testing out new ideas might also lead to the decision not to pursue or implement them 

permanently, as TIVO’s Head of IT Architecture and Development gives an example of: “We ran a 

pilot a year ago, which didn’t go so well with face recognition using Azure’s Cognitive Services. […] 

that’s a really cool example where PaaS makes it possible to build something with face recognition 

just by taking it down the shelf” (Interview, C1). Thus, as PaaS affords testing, it may lead to 

exploration of new technologies but also discontinuation of nonviable business propositions like in 

this example. Because of easily available PaaS functionality such as machine learning algorithms, the 

cloud affords companies to explore the usability from different technologies in their respective 

businesses.  

As seen in the quote from the Head of TIVO’s IT Architecture and Development, they have also 

discovered new functionality through their vendor’s cloud platform. Additionally, Head of IT 

Architecture and Operations at TOPD provides an example: “AWS contained a lot of functionality 

that we didn’t have already” (Interview, A2). Tapping into the functionality, which a cloud platform 

like AWS contains, allowed TOPD direct access to new technologies that otherwise would require at 

least some effort to acquire. A lot of the time, investing into such functionality would be too 

expensive, which CIO of TIVO clarifies: “If I were to begin a machine learning project tomorrow, 

it would be a struggle to acquire and install all the equipment myself. That’s a no-brainer. These 

services require so much that it makes perfectly good sense to build it in the cloud” (Interview, C4).  

5.1.1.3 Hedging against uncertainty 

Yet another action theme appeared to be evident across the different organizations during our data 

analysis. This specific action possibility is triggered by investing in technologies that can impact the 

ability to operate and be relevant in a future marketplace. According to our data, PaaS is perceived as 

such a technology. By investing financial as well as human capital into adopting PaaS, our 

respondents share the perception that they are hedging their respective organizations against 

uncertainties of the future operating environment. When asked what the adoption of PaaS has meant 
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for TOPD, the Vice President of IT replies: “we’re much better positioned for the future. Up until 

now, it has been a long-term investment in something that eventually will become better” (Interview, 

A1). Although pointing out that adopting PaaS has not led to measurable benefits yet, he believes it 

eventually will. This type of hedge against uncertainty is related to their ability to stay competitive 

by having the right tools as well as skills to rapidly develop new solutions.  

The VP of IT at TOPD highlights one aspect of sticking with old technology instead of adopting 

PaaS: “it will become even more difficult to attract talented resources. In that sense, it’s also about 

giving your employees technology they find interesting and support their skills and capabilities to 

eventually achieve better results” (Interview, A1). He suggests that PaaS provides TOPD with 

intrinsic value unrelated to the technological opportunities it may bring. Thus, it appears that the deed 

of using PaaS can help retain or attract the most important resources needed in order to utilize this 

technology, which are the employees. This argument is further supported by the Head of IT 

Architecture and Development in TIVO: “It is more fun to work with which has given me a more 

motivated team, which is a soft factor, but I think it’s important. It is just as important as being able 

to attract employees” (Interview, C1). Consequently, the basic affordance of hedging against 

uncertainty encapsulates both factors such as having the right technical tools, but also the right 

internal skills needed to respond to changing market demands. 

5.1.1.4 Accelerating deliveries 

In our continued efforts to discover action possibilities provided by PaaS, our attention was caught 

by a recurrent theme related to speed. A majority of the respondents explained that they have seen an 

increase in solution release tempo. One example comes from TOPD. Here, the Head of IT 

Architecture and Operations explains that “It’s all about the speed at which the solution is delivered. 

There’s so much out-of-the-box functionality and new technology inside AWS and it would be very 

time consuming if we had to establish all that ourselves” (Interview, A2). It is evident that TOPD 

have utilized the features of PaaS to improve their delivering capability. This is also the case at ICG. 

During our talk with the CIO, we were told that “This platform has really given us an advantage in 

terms of being able to deliver” (Interview, E1). Both quotes have a strong emphasis on rapid delivery. 

Additionally, both respondents imply they are better off compared with a scenario that does not 

include PaaS.  

In other words, it is a matter of goal-oriented actions with the intention to speed up the internal 

delivery process at both TOPD and ICG. Along the same lines, another respondent makes the 
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following statement: “PaaS […] has a strategic role because it has helped TIVO and my team to 

deliver more and faster in those areas we want to achieve a lot and where our budgets and staffing 

are very low” (Interview, C1). This message is in coherence with the previous two. Additionally, the 

quote indicates that the increase in delivery speed has even helped to overcome tight budgets and a 

short-handed workforce. Altogether, it is conspicuous that PaaS affords accelerating deliveries. By 

this, we are referring to a set of features that empowers IT professionals to continuously deliver 

solutions to the business at high frequency. 

5.1.1.5 Adapting resources 

Another theme that occurred during our data analysis process happened to touch upon the adaptability 

of resources and the impact PaaS has had in that relation. As the Head of IT Architecture and Strategy 

at DFDS expressed: “it has a huge strategic role. It’s the possibility to move away from monolithic 

applications that currently prevent us from scaling and building more flexible solutions” (Interview, 

D1). Continuing, when asked about the potential advantages of using PaaS, it was further elaborated: 

“We would be able to react and build solutions at a faster pace. We would also be able to change 

our solution faster to accommodate changing market requirements” (Interview, D1). As specified by 

the quotes, DFDS have not yet converted the possibility to implement high levels of flexibility into 

their systems. However, there is a clear perception that PaaS has a strategic role to move in that 

direction. Furthermore, our respondent predicts that swift reconfiguration of internal assets could be 

another side effect. Lack of the same is familiar to many businesses. This is exemplified in another 

interview with the Head of IT Operations at APP: “In a static development set-up, which we have 

[…] we’re in constant conflict about who needs the environment for whatever they’re doing” 

(Interview, B1). The quote from APP illustrates the struggle of having computing resources locked 

due to the nature of static environments. In another interview, we learned that PaaS can facilitate a 

more dynamic allocation of resources. This was expressed by the Cloud Solution Architect at MHIV, 

who delivered a compelling case:  

“during the next year, we’re opening in Japan, Taiwan, Chennai and U.S.A. PaaS allows us to 

establish things fast. Basically, we prepare these puzzle pieces beforehand. The alternative would 

be to establish a private data center, find vendors and what not. That’s a time-consuming process” 

(Interview, F1). 

The situation depicted in the quote contemplates the possibility of adapting resources, which cohere 

with the action possibility recognized by DFDS. This affordance covers the capacity to quickly 
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acquire or rearrange resources to accommodate emerging business needs. Under such circumstances, 

and in contrast to static environments, organizations are not forced to schedule the allocation of 

resources very strictly. 

Table 4 contains each of the basic affordances including definitions and examples of empirical 

evidence as presented during section 5.1.1.  
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Basic affordance and definition Empirical evidence of affordance perception 

Abstracting technicalities: Ability 

to abstract from details and reduce 

non value-adding tasks. 

“we don’t use a lot of time on what I call ‘plumbing’ or instrumenting of 

infrastructure. I think PaaS […] removes some of the trivial tasks” [C1] 

“Previously, if our budget was 100 kroner, we would spend around half on IT 

equipment. That’s not the case anymore. Now, we’re spending that money on 

marketing or features that make a difference in our products” [D1] 

Exploring value adding 

components: Discover and test 

functionality with potential to 

generate business value. 

“We are given a lot of tools on the platform, because there is a big community 

and there are many who develop services on this platform” [E1] 

“Today, we need a business case before investing in that type of projects. With 

PaaS, and the right building block of course, we could just test it” [D1] 

“We ran a pilot a year ago, which didn’t go so well with face recognition using 

Azure’s Cognitive Services. […] that’s a really cool example where PaaS 

makes it possible to build something with face recognition just by taking it 

down the shelf” [C1] 

Hedging against uncertainty: 

Investing in technology that allow 

firms to be up to date in terms of 

skills and technological tools. 

“we’re much better positioned for the future. Up until now, it has been a long-

term investment in something that eventually will become better” [A1] 

“It is more fun to work with which has given me a more motivated team, which 

is a soft factor, but I think it’s important. It is just as important as being able to 

attract employees” [C1] 

Accelerating deliveries: The 

power to continuously deliver 

solutions to the business at high 

frequency. 

“It’s all about the speed at which the solution is delivered. There’s so much out-

of-the-box functionality and new technology inside AWS and it would be very 

time consuming if we had to establish all that ourselves” [A2] 

“This platform has really given us an advantage in terms of being able to 

deliver” [E1] 

Adapting resources: The capacity 

to quickly acquire or rearrange 

resources to accommodate 

unforeseen business needs. 

“We would be able to react and build solutions at a faster pace. We would also 

be able to change our solution faster to accommodate changing market 

requirements” [D1] 

“during the next year, we’re opening in Japan, Taiwan, Chennai and U.S.A. 

PaaS allows us to establish things fast. Basically, we prepare these puzzle pieces 

beforehand. The alternative would be to establish a private data center, find 

vendors and what not. That’s a time-consuming process” [F1] 

Table 4 - Basic affordances with empirical evidence 
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5.1.2 Actualization effects 

In the previous section, a variety of perceived action possibilities were found to exist in the relation 

between PaaS, as the technological artifact, and our case respondents, as organizational actors. 

Affordance theory prescribes that we complement these initial findings with further investigation into 

the actualization process. Accordingly, in the next phase of the analysis, it is desirable to examine the 

causal effects, also referred to as immediate concrete outcomes, of realizing action possibilities 

provided by PaaS. 

5.1.2.1 Increased focus on core competencies 

In section 5.1.1.1, we discovered that our case respondents share a view that PaaS can help them 

abstract from technicalities around their IT infrastructure. As a result, they were able to spend more 

time on what is considered business relevant tasks. In some way, this alone is a tangible effect. 

However, there is evidence to support a more comprehensive outcome. TIVO’s Head of IT 

Architecture and Development metaphorically portrays that: “It’s like a car with automatic 

transmission. You can concentrate on driving without having to worry about switching gears. It 

allows us to do what we’re supposed to” (Interview, C1). It is nested within the quote that TIVO have 

been able to achieve more than the elimination of non-value adding activities. The same thing is true 

at TOPD. Here, we learned that: “the platform creates a frame that allows us to focus on what we’re 

good at and practice what is important for our business” (Interview, A1). Basically, actualization of 

the abstracting technicalities affordance has led to an increased focus on core competencies. In both 

cases, the effect ascends from residual time that has been freed up by what is ultimately features 

inside PaaS that enables organizations to galvanize infrastructure with the click of a button. 

5.1.2.2 Increased technological awareness 

In section 5.1.1.2, the affordance of exploring value adding components from PaaS was unveiled. 

From this low-level affordance, we find the actualization effect to be an increased technological 

awareness. This actualization effect is facilitated by the awareness of any third-party service and 

product within the cloud platform and its potential applicability to the business. As stated by one 

respondent: “The competencies we have gained in my team over the last year has allowed us to scan 

for different PaaS technologies. We have also found technologies we have chosen not to use for a 

variety of reasons, but we have been educated on the job” (Interview, C1). Being able to explore new 

PaaS technologies through these major cloud platform providers improves organizations’ 

technological awareness of what functionality is exploitable for their benefit, and what is not. The 
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affordance was defined as the action possibility of discovering and testing functionality with potential 

to generate business value. Such business value can come from optimization of internal processes. 

Another way is by offering new products and services to their customers by exploiting value adding 

components through a cloud platform, as one respondent puts it: “Suddenly, we can see a connection 

and offer new products and services to our customers” (Interview, A2). Here, seeing a new 

connection refers to the technical awareness needed to combine cloud services with other 

technologies. This recombination can then lead to new services or products that may not have been 

discovered or feasible before. 

5.1.2.3 Decreased risk of technological stagnation 

The basic affordance of hedging against uncertainty provided by PaaS was found to be related to the 

perception of having easily available and obtainable tools through a cloud platform. However, in 

order to utilize these tools, companies need skilled resources and the possibility of working with PaaS 

can be viewed as an attractor of these resources. As such, the corresponding low-level affordance was 

defined as the action possibility to invest in technology that allows organizations be up to date in 

terms of skills and tools. As most of our respondents have invested both time and resources into 

developing the competences needed to fully utilize PaaS, they have equivalent expectations toward 

the payoff. For example, Vice President of IT at TOPD expresses his optimism for the future with 

PaaS: “five years from now, we’re in a position where we can focus on developing our business 

instead of technical debt. We will be standing on a platform that allows us to keep building” 

(Interview, A1). It is inferable from the quote that PaaS reduces the risk of technical debt in terms of 

complicated IT landscapes, which, if not dealt with, can lead to accumulated complexity.  

TOPD is not the only firm that finds this to be the case. As another example, the Cloud Solution 

Architect from MHIV articulates “we can avoid obtaining what is called technical debt. We won’t be 

bothered with a lot of old applications which we have to drag along” (Interview, F1). If companies 

do not manage to dispose outdated business application on a continuous basis, a complex legacy may 

start to pile up. Over time, this complexity can increase the difficulty of integrating new solutions and 

functionality into existing systems that may have been developed as proprietary solutions, like the 

case is for many of our respondents’ organizations. Much of this new functionality are used to support 

existing or new business processes, but if these processes are impaired by an increasing complexity, 

it can affect the ability to operate a business in an effective and efficient manner. Thus, there is a 

significant risk of stagnation unless addressed appropriately. Empirical evidence from our 
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respondents demonstrate that PaaS can help mitigate this undesirable situation. Hence, a decreased 

risk of technological stagnation can be derived as the effect from actualizing the hedging against 

uncertainty affordance.  

5.1.2.4 Decreased time to market 

The low-level affordance of accelerating deliveries was identified in section 5.1.1.4 as an action 

possibility from PaaS. It was defined as the power to continuously deliver solutions to the business 

at high frequency. When asked about PaaS’ influence on the execution of IT-projects within their 

organization, Head of IT Architecture and Development at TIVO implied that decreased time-to-

market was one of the major influences: “The headline is still decreased time-to-market and the 

delivery time which is the sum of many factors” (Interview, C1). This statement is also backed-up 

outside of the IT department, namely by the Head of Digital and CRM: “My perception is that it 

makes us more agile and able to more frequently release solutions […] Generally, things are going 

really fast” (Interview, C3). As illustrated in both quotes, PaaS enables an ability to frequently release 

solutions. Moreover, it is mentioned that TIVO are now executing and able to deliver quickly on 

projects that have been on the drafting board for years.  

The CIO at ICG has a similar interpretation of PaaS’ influence on their ability to deliver solutions to 

the business: “Our time spent on developing is only weeks compared to months when we build 

enterprise apps” (Interview, E1). The associated effect from actualizing the accelerating deliveries 

affordance appears to cover the capability to release solutions at a pace that has not previously been 

within reach. Coherently, the immediate concrete outcome from this action possibility can be 

characterized as a decreased time to market for solutions developed by IT professionals, which are 

deployed for either internal end-users or external customers. 

5.1.2.5 Increased responsiveness 

Adapting resources was another affordance we could identify during section 5.1.1.5. This action 

possibility was defined as the capacity to quickly acquire or rearrange resources to accommodate 

unforeseen business needs. Still, we are interested in the effect reached from an associated 

actualization. One example that is worth to notice comes from the CIO at ICG: “Our business is 

growing a lot, but we don’t need to worry about scalability. We just buy some more subscriptions or 

turn up the computational power. Even if we gain a thousand new employees next year, it won’t 

matter” (Interview, E1). As the quote indicates, PaaS has provided ICG with a tremendous amount 

of flexibility in terms of resource adaption and the ability to quickly respond to demands from the 
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business. Moreover, our respondent shows no considerable effort to achieve this. In another interview 

with the CIO at TIVO, we detected a similar effect: “we were able to turn up the speed by simply 

pulling a slider. That enabled us to execute all jobs over one night” (Interview, C4). In isolated 

context, the mere action in both cases appear surprisingly effortless. This becomes evident in specific 

phrases such as “We just buy some more subscriptions” and “by simply pulling a slider”. We find 

this to be an interesting observation. In extension to statements from ICG and TIVO, the VP of IT at 

TOPD has clearly experienced a comparable situation, as the following was articulated during an 

interview: “We don’t have to wait for our own IT department to establish necessary computing 

resources – it’s always there” (Interview, A1). In their entirety, the quotes demonstrate one 

significant and immediate concrete outcome which is increased responsiveness. This effect refers to 

the quality of reacting quickly and positively to requests put forward by the business customers to IT 

departments. 

Table 5 summarizes the findings from section 5.1.1 and 5.1.2. The table contains the basic affordances 

along with the actualization effects and examples of empirical evidence from our data analysis.  
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Basic affordance with derived 

actualization effect Empirical evidence of actualization effect  

Abstracting technicalities: 

Increased focus on core competencies 

“It’s like a car with automatic transmission. You can concentrate on 

driving without having to worry about switching gears. It allows us 

to do what we’re supposed to” [C1] 

“The platform creates a frame that allows us to focus on what we’re 

good at and practice what is important for our business” [A1] 

Exploring value adding components: 

Increased technological awareness 

“The competencies we have gained in my team over the last year has 

allowed us to scan for different PaaS technologies. We have also 

found technologies we have chosen not to use for a variety of 

reasons, but we have been educated on the job” [C1]  

“Suddenly, we can see a connection and offer new products and 

services to our customers” [A2] 

Hedging against uncertainty:  

Decreased risk of technological stagnation 

“five years from now we’re in a position where we can focus on 

developing our business instead of technical debt. We will be 

standing on a platform that allows us to keep building” [A1] 

“we can avoid obtaining what is called technical debt. We won’t be 

bothered with a lot of old applications which we have to drag along” 

[F1] 

Accelerating deliveries:  

Decreased time to market 

“The headline is still decreased time-to-market and the delivery time 

which is the sum of many factors” [C1] 

“My perception is that it makes us more agile and able to release 

solutions more frequently […] Generally, things are going really 

fast” [C3] 

“Our time spent on developing is only weeks compared to months, 

when we build enterprise apps” [E1] 

Adapting resources:  

Increased responsiveness 

“Our business is growing a lot, but we don’t need to worry about 

scalability. We just buy some more subscriptions or turn up the 

computational power” [E1] 

“We don’t have to wait for our own IT department to establish 

necessary computing resources – it’s always there” [A1] 

Table 5 – Actualization effects with empirical evidence 
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5.1.3 Complex affordances 

As the final step in our endeavors to uncover the full spectrum of action possibilities provided by 

PaaS, we have now moved to the examination of complex affordances. Complex affordances may 

emerge from multiple basic affordances that, when actualized, produce a higher-level (complex) 

affordance. In this section, we wish to demonstrate how a total of three complex affordances were 

revealed during the data analysis. Finally, an intermediate conclusion to our first research question 

will be presented. 

5.1.3.1 Innovating products and services 

From the basic affordances abstracting technicalities and exploring value adding components we 

found the actualization effects to be increased focus on core competencies and increased 

technological awareness, respectively. By allowing organizations the ability to abstract from non-

value adding tasks as well as explore value adding components through the cloud platform, PaaS 

affords innovating products and services. Through the data analysis process, we identify several 

examples where the actualization effects from the two basic affordances have led to the reinvention 

of products or the launch of completely new solutions, products or services.  

At TOPD, they have launched a service for a specific insurance customer segment: “At the moment, 

we use our data lake for agricultural slurry tanks. We have sensors in different farmer’s slurry tanks. 

These sensors transmit data into our data lake. We’re crunching these data and provide them to the 

farmers online” (Interview, A2). Using IoT-components from the AWS-platform, TOPD have been 

able to develop a new service by proactively informing their agricultural customers when a slurry 

tank has reached the limit or is in danger of collapsing. As explained by our respondent, this business 

service was entirely enabled by the embedded functionality of AWS’ cloud platform. In a scenario 

where TOPD did not have that opportunity, they would have to dedicate significantly more resources 

into launching this type of service. Establishing the infrastructure necessary to transfer the data, 

perform calculations and notify the customer would have impaired the business case: “They (AWS) 

hand us all the necessary technology to support this and it would be costly and time-consuming to 

install that ourselves” (Interview, A2). Instead, the IoT-services as well as the computing power and 

developer tools were easily acquired through the AWS cloud platform.  

Recently, TIVO launched both a new subscription-based solution for their annual season tickets and 

a loyalty program: “In 2018 we succeeded with releasing both the subscription-based annual season 

tickets and the loyalty program, which are two huge inventions for TIVO” (Interview, C1). The first 
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is an incremental innovation representing a break with 172 years of business tradition. The latter is a 

completely new product from TIVO. Both solutions were developed exclusively using PaaS 

technology, and the Head of IT Architecture and Development notes: “We had probably only been 

able to succeed with one at most without PaaS” (Interview, E1). Clearly, there is a perception that 

PaaS allows TIVO to have confidence in their ability to follow and execute on interesting business 

ideas. It has enabled them to focus on how they can deliver value, which is by developing new 

solutions and not focusing on other time-consuming tasks. By abstracting from technicalities such as 

in the examples provided, PaaS allows organizations to focus on their core competencies and innovate 

new or reinvent existing services for their customers. 

Had TOPD not been using PaaS to explore and utilize new components, it is unlikely they would 

have launched the new IoT-based service for their customers. The Head of IT Architecture and 

Operations provides an example of how exploration of value adding components through the cloud 

platform can lead to innovating: “Innovation happens on the cloud platform. Artificial intelligence 

and augmented intelligence are receiving a lot of attention these days. We’re starting to see services 

in AWS that builds upon these technologies such as image recognition” (Interview, A2). Using the 

AWS cloud platform increases the technological awareness by becoming increasingly attentive 

towards opportunities to exploit new technologies, such as IoT and image recognition, to improve 

products and services. Similarly, when asked about specific examples of value adding components 

that would not have been discovered without PaaS, one interviewee from MHIV gave their use of 

machine learning for predictive maintenance of wind turbines as an example: “It’s not a toolset we 

could have provided the business with internally from IT” (Interview, F1). The informant furthermore 

states: “The tools inside this platform influences our ability to innovate and develop state of the art 

products”. Thus, the exploration of value adding components has changed the way MHIV perform 

maintenance in an innovative way which creates value for both themselves and their customers.  

By providing the opportunity of exploring value adding components, PaaS increases organizations’ 

technological awareness, which in turn, affords innovating. As seen in the examples, it can both lead 

to incremental innovations where existing products are subjects to small improvements, but also 

radical innovation, where completely new solutions, products or services are created with PaaS. These 

examples demonstrate how the complex affordance of innovating products and services is in many 

ways dependent on the two basic affordances abstracting technicalities and exploring value adding 

components.  
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5.1.3.2 Enhancing business viability 

As the second complex affordance, we find the accumulation of two basic affordances, exploring 

value adding components and hedging against uncertainty, along with their actualization effects, to 

constitute the possibility of enhancing business viability. The results in our data analysis speak in 

favor of such outcome and indicate that organizations are actively using PaaS to embrace against 

volatility and uncertain market conditions. 

During section 5.1.2.3, the actualization effect of decreased risk of technological stagnation was 

derived from the hedging against uncertainty affordance. The logic behind this particular analysis 

ascends from the idea that PaaS helps organizations to be less concerned with future gaps in either 

technological advancement or personal skill set. As a result, it has become clear that our case 

respondents perceive PaaS to positively influence the odds of thriving in the long run. One example, 

that relates to the personal skill set, was put forward during our interview with the Head of IT 

Architecture and Development from TIVO:  

“Is TIVO an attractive IT-company? No. Why would you work in the IT-department at TIVO? To 

gain free access to the amusement park? IT-people would probably rather work in places like 

Danske Bank because there you deal with hardcore IT […]. So. PaaS actually helps me hiring the 

right people. I hired three new employees since we first met in December and that is without a 

doubt somewhat because of PaaS” (Interview, C1). 

The quote seems to support the argument that PaaS facilitates recruitment with broader access to fresh 

personnel and competences. Needless to say, it is crucial that organization manage to attract talents 

in order to thrive in competitive markets. In this specific example, Danske Bank is used for 

comparison. Even though Danske Bank is not immediately considered to be in direct competition 

with TIVO, both firms are still competing for some identical resources. Accordingly, the use of PaaS 

may represent a compelling factor at the negotiation table. 

In section 5.1.2.2, increased technological awareness was identified as the actualization effect from 

exploring value adding components. We find this effect contributory towards the complex affordance 

of enhancing business viability as it permits firms to take a proactive stance to technological 

advancements. According to our data, the ability to explore new components is not alone beneficial 

in this matter. To a large extend, it is also about liberating organizations from additional workloads. 

When asked about the future impact of PaaS, our respondent from MHIV predicts: “I think we can 

avoid obtaining what is called technical debt […] That’s a big issue for our parent company. They 
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have a massive amount of legacy systems they need to clean up. I think we can avoid a similar 

situation and become a leaner company […] That’s going to be crucial in the future” (Interview, F1). 

As explained by our respondent, MHIV’s parent company is facing issues related to a heavy 

application legacy. This is something that can disturb an organization’s maneuverability and 

potentially lead to decreased competitiveness. At the same time, PaaS is in this case considered to 

induce the opposite effect, thereby improving business viability on a long-term basis. The Cloud 

Solution Architect from MHIV also refers to this as “a leaner company”, which implies sustainable 

growth and elimination of waste. 

5.1.3.3 Enabling flexibility 

From the two basic affordances adapting resources and accelerating deliveries, we derived the 

actualization effects increased responsiveness and decreased time to market, respectively. When 

added together, we find the product to be a potential for enabling flexibility. This complex affordance 

entails the ability to swiftly react to emerging needs and subsequently deploy a solution at rapid pace. 

Head of IT Architecture and Development at TIVO delivers a persuasive example: 

“right at this minute, we’re testing terminations of TIVO member cards. We became aware of a 

missing feature that we originally chose not to implement. With PaaS, we created this feature last 

night which is being tested today. The decision was made yesterday at 14:00, implemented at 16:00 

and tested today” (Interview, C1). 

Although not qualifying as a complete solution, the quote provides an appropriate example of the 

type of flexibility that PaaS enables for organizations. When realizing a feature might be missing, 

there is not a long way from conceptualizing the idea until testing and eventually deploying it. This 

scenario can scale to much bigger settings too: “If we win a big order in USA and a factory needs to 

be built, it’s typically something we’re told with very short notice. With our cloud platform, we’re 

always ready to deploy in any region. Even with a tight deadline” (Interview, F1). Here, MHIV 

actively relies on PaaS, and their cloud computing set-up in general, to provide them with the 

flexibility required to provide the right service for their business customers. It allows MHIV to react 

swiftly to new orders of wind turbines or a new maintenance agreement from any part of the world 

by preparing many of the puzzle pieces beforehand. The alternative would be to establish a private 

data center and new vendor agreements, but as the Cloud Solution Architect point out: “that is a time-

consuming process” (Interview, F1). In addition to these statements, we find evidence that suggest 

PaaS is deliberately used as an enabler of flexibility. One interviewee expressed: “Here in January, 
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I barely have an idea of what I am going to be working on in March. For the time horizon that we 

want to keep open and be very flexible, I consider PaaS as being one of the building blocks” 

(Interview, C1). As portrayed by the informant, PaaS helps TIVO in achieving a more flexible 

scheduling of tasks as well as allocation of resources.  

Figure 10 draws together each of the elements from the affordance analysis. The figure contains an 

overview of the basic affordances with actualization effects and the relationships to complex 

affordances provided by PaaS to the case organizations. 

 

Figure 10 - Basic affordances with actualization effects and relationships to complex affordances 

5.1.4 Intermediate conclusion 

This section examined the affordances provided by PaaS to the case organizations. Five basic action 

possibilities were initially found. Subsequently, we discovered the immediate concrete outcomes of 

actualizing these affordances. We discovered that (1) increased focus on core competencies, (2) 

increased technological awareness, (3) decreased risk of technological stagnation, (4) decreased 
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time to market and (5) increased responsiveness were effects from (1) abstracting technicalities, (2) 

exploring value adding components, (3) hedging against uncertainty, (4) accelerating deliveries and 

(5) adapting resources, respectively. Finally, we showed how three complex affordances emerged. 

These are innovating products and services, enhancing business viability and enabling flexibility. 

5.2 Barriers to affordance actualization 

In this section, we intend to examine our second research question: What are potential barriers that 

prevent these affordances from being actualized? More specifically, we wish to investigate how 

certain challenges may prevent the basic affordances from being acted upon by organizational actors. 

This is important, as it helps us achieve a more nuanced and comprehensive understanding of the 

action possibilities. The section first analyzes internal barriers. After that, external barriers are 

presented. 

5.2.1 Internal barriers 

Our data analysis revealed that certain internal barriers may prevent organizational affordances from 

being fully actualized. Especially one theme related to the lack of PaaS expertise was identified to 

repeat itself between the informants. Several times during our interviews, it was directly mentioned 

that the collective amount of platform-specific knowledge inside the organizations was simply not 

sufficient. Typically, this is something that is first realized when a PaaS solution has already been 

adopted: “One thing is to buy the platform - that’s easy. Another thing is to find the competencies 

needed and establish the right processes” (Interview, B1). Companies struggle to build the internal 

skills entailed by a technology such as PaaS. As stated by another respondent: “It requires a different 

mindset” (Interview, D1). Due to the evolutionary nature of PaaS, this is a mindset rarely found 

among professionals. As a result, firms are forced to build internal know-how before standing a 

chance to grasp the full potential of investing into cloud platforms. However, as described by the CIO 

from TIVO, this is not an easy task: “It’s so complex to get a comprehensive understanding of all the 

libraries and add-ons a platform such as Azure offers. It’s so complex that only few have the entire 

understanding” (Interview, C4).  

Failing to acquire a comprehensive understanding within reasonable time has consequences. If 

companies put their faith into promising technology, such as PaaS, without obtaining the necessary 

resources to manage it, there is a substantial risk of setbacks. One informant explains: “It’s difficult 

to find talented resources with the required skills to do this. It creates a bottleneck […] When that 

happens, we’re not any faster than before using the AWS platform” (Interview, A2). In order to 
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accommodate this issue, organizations look for help outside their own walls to speed up the learning 

process. Still, it appears that cloud experts with comprehensive PaaS capabilities is an asset currently 

in supply deficit. Consequentially, organizations battle to attract these resources in demand: 

“It’s impossible to find Azure specialists […] Even just to find one with limited experience is a 

challenge. I gave up and changed the job applications that had been open for half a year looking 

for senior cloud developers. The market for these people is starving […] it’s basically a bubble” 

(Interview, C1). 

The quote from the Head of IT Architecture and Development in TIVO perfectly illustrates the 

problematic situation experienced by most of the case organizations. It is evident that a lack of 

capabilities may prevent firms from actualizing the many possibilities provided by PaaS. However, 

it is still unclear what this shortage of resources is caused by. DFDS’ Head of IT Architecture and 

Strategy makes the following statement in that regard: “Using PaaS tools moves you into a world of 

distributed systems. Most developers that we hire were raised with a client-server approach. They 

simply don’t have experience with distributed systems. It’s another way to think” (Interview, D1). 

The quote expresses the increasing use of PaaS as a paradigm shift in conflict with developers 

schooled under a different set of principles. This view is shared by the CIO from ICG. Furthermore, 

it is explained how the difference in mindset may lead to an unfortunate gap in expectations between 

employers and the employees:  

“It’s difficult to find people with ten years of experience because they still follow the old mindset 

with a traditional IT-operations-model. Then, throughout the years, they’ve gained some expertise, 

seniority and expectation of salary that doesn’t match what they can deliver with cloud”  

(Interview, E1). 

Having defined the problem as an overall lack of PaaS-specific capabilities makes it wishful to 

understand the related organizational implications. We find one potential answer to be rather 

noticeable. As one informant puts it: “it is a substantial investment to learn how to navigate this 

platform” (Interview, A1). Accordingly, a critical scenario would be the inability to reach the 

expected return of investment from PaaS. However, as almost each of the case organizations have 

managed to attain, what seems to be, decent levels of in-house PaaS capabilities, a more accurate 

inference appears to be present. The absence of instantaneously available PaaS skills induces a lag in 

realized benefits. This means that it takes longer than expected for companies to realize the desired 

business advantages from PaaS. We see this in a quote from the VP of IT at TOPD, where asked 
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about challenges related to PaaS: “There may be some expectational challenges, as you’re told that 

in two months everything should be running on rails. And then two years later, you’re still learning 

how to use it” (Interview, A1). A comparable statement was made during our interview with the CIO 

from TIVO: “it’s an issue if you don’t have an overview of the possibilities provided by the platform. 

Maybe you just utilize 10% of the available functionality. Then it becomes difficult to realize any 

advantages” (Interview, C4). As indicated by both respondents, the effort it takes to master these 

platform services slows down the potential payoff. This may be a source of frustration and lead 

executives to fear whether they will harvest any benefits at all: “sometimes I doubt that we’ll see the 

gains that everyone is talking about” (Interview, C4). 

Besides learning how to fully utilize all the components within their cloud platforms, organizations 

also need to understand how to control the use of it. This is another potential internal barrier that we 

discovered during the data analysis which relates to the allocation of decision rights. If not managed 

properly, the unsupervised use of PaaS solutions can turn out destructive and prevent firms from 

actualizing the expected benefits. The CIO from TIVO explains the concern for a lack of control: 

“Also, because it sometimes seems a bit magical, there’s a risk that we forget to remain careful and 

think straight. We need to be diligent in terms of our strategy if something fails. That’s a question of 

adequate governance” (Interview, C4). The quote emphasizes a clear need for authority if anything 

goes wrong. However, as the structure of PaaS is radically different from traditional developer setups, 

it can be difficult to define who should be in charge: “we’re pushing the standard for which tasks 

should be done where […] Figuring out existing organizational roles and responsibilities can be 

challenging when introducing a PaaS platform” (Interview, A2). This indicates that management are 

forced to rethink existing roles and responsibilities when introducing PaaS to their respective 

organizations. As mentioned by TIVO’s CIO, this is most likely a question of governance. 

So, why is it PaaS cannot be controlled by the same mechanisms that were implemented by 

organizations in their old developer environments? The VP of IT at TOPD explains: “I’m especially 

concerned with the cost. Right now, a developer can easily spin up 10 virtual servers at X dollars per 

day. So, there’s a strict need for governance to ensure that the economy is not blown up” (Interview, 

A1). As outlined by the informant, PaaS poses certain characteristics and a degree of freedom that 

have not previously been available to end-users. Even though empowering employees is often seen 

as something positive, in this case, it also increases the amount of financial or technical damage a 

single actor can cause substantially. Conclusively, this barrier can be argued to ascend from the lack 

of PaaS capabilities as discussed in the beginning of this section. This becomes evident in the follow 
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quote: “It’s our use of AWS that creates a risk. It’s a matter of understanding the consequences of a 

given action on this platform” (Interview, A2). 

5.2.2 External barriers 

In addition to the internal barriers, we uncover various externally based barriers to actualizing the 

effects of the basic affordances. One external barrier is associated with the costs of PaaS: “The ability 

to control the costs from Azure and AWS is a science. It requires other competencies” (Interview, 

A2). The pay-as-you-go model of cloud platforms such as Azure and AWS means that organizations 

pay for the amount of computing power consumed. This represents a major shift from higher fixed 

costs for most organizations since they have been used to have their own IT-infrastructure on-premise. 

This switch from higher capital expenses to higher operating expenses represents a challenge to 

TIVO: “we learned the negative side of PaaS because it is so easy to scale, we have ended up with 

much higher costs than expected” (Interview, C1). The effortlessness of scaling a solution can come 

with downsides in terms of higher costs. TOPD have experienced the same issue: “when we started 

to become successful in this setup, the price of running this solution revealed itself to be rather 

expensive” (Interview, A2). For TOPD, it means that they have been forced to move certain solutions 

back on-premise, when possible, to avoid the costs even though the setup inside the cloud platform 

was successful.  

However, not all of the respondents agree on this issue: “it’s not free but compared to where we came 

from with a traditional set-up in terms of IT-infrastructure with some outsourced to a hosting center, 

we have saved several millions by moving it to the cloud” (Interview, E1). The CIO of ICG brings 

nuances to this notion shared by other respondents that PaaS, and cloud in general, leads to higher 

costs. This statement tells that costs are (perhaps not surprisingly) also dependent on organizations’ 

individual IT-infrastructure and applications landscape prior to moving to the cloud. Although, most 

of the respondents did experience higher costs. 

One aspect is the surprise of having higher costs than expected. Another aspect is the lack of price 

transparency: “it’s still hard to predict up front what any resource ends up costing” (Interview, F1). 

Lack of transparency into the price of acquiring a service makes it difficult to calculate and budget 

for these expenditures: “It’s difficult to make budgets with cloud spend” (Interview, C4). A 

respondent from TIVO shares a telling example of how price transparency can even represent an issue 

to the cloud vendors themselves:  
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“It took 14 days for Microsoft to calculate the price of using an Azure service bus to transfer some 

customer data from on-premise to the cloud. Simple, but because there were seven parameters it 

took 14 days to calculate that it would cost 72 kroner per month”  

(Interview, C1). 

Something that was considered very simple by the respondent, and even turned out to be relatively 

inexpensive, was in fact very complicated to calculate for the vendor since the equation apparently 

had seven different parameters. Furthermore, the Head of IT Architecture and Development at TIVO 

highlights how the lack of price transparency can lead to internal discrepancies between departments, 

especially if the IT-department is organized as a cost center: “Consider if something turns out to be 

huge success […] we can’t really tell the finance people how much money Microsoft will be charging 

us next month” (Interview, C1). The uncertainty about demand for a PaaS-based product or service 

creates equal uncertainty about the costs of using PaaS, which may be difficult to accept in finance 

departments.  

The challenge of higher costs and decreased price transparency represents a possible barrier of 

actualizing the effects from all the basic affordances since it may prevent organizations from adopting 

PaaS in the first place, or eventually scare them away from using the technology at all. As the CIO of 

TIVO puts it: “At least you knew the costs the next three years of installing a server in your basement 

with all the licenses purchased. The price would be linear” (Interview, C4), the traditional on-premise 

setup did not present them with this challenge. So, why do organizations still choose to adopt these 

technologies? Head of IT Architecture and Operations as TOPD provides an explanation:  

“We can develop solutions with AWS faster and cheaper if it’s based on technology that we don’t 

already have in our house. […] That’s the value of PaaS. IaaS is the opposite. To us that means 

that cloud is not necessarily cheaper, but it provides us with the capability to deliver certain 

business functionality and solutions” (Interview, A2). 

TOPD use PaaS despite the higher costs, because PaaS provides them with business opportunities 

they otherwise would not have. Hence, for certain organizations, the business case still makes sense. 

However, for other organizations lacking the required knowledge and skills, the costs can represent 

too much of a barrier to overcome. 

Another external barrier that can potentially harm the actualization effects from the affordances is the 

worry of being locked-in with a specific cloud platform. Choosing to go with the technology of one 

vendor over another can make it difficult to switch in the future: “You’re locked when you select a 
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designated database technology. It’s relatively difficult to move away from that” (Interview, A2). 

How one cloud provider stores data can be different from the next provider and even extracting the 

data can prove to be a problem. This dreading prospect potentially means that some organizations 

will not base their most critical solutions on PaaS-technology:  

“There is a definitely a real risk, which you need to be aware of when you decide which solutions 

you base on PaaS. There is a reason we don’t outsource our core systems. […] the risk of not being 

able to move it anywhere else would be pretty big. I’m not talking about economy, but about the 

technical stuff since it may not be possible even with all the money in the world” (Interview, B1). 

Thus, it becomes important for organizations to take this into consideration before starting to develop 

with PaaS: “you need to consider an exit strategy when you move a lot of your critical services to the 

cloud since you don’t have a lot of control if you don’t want to use that platform anymore” (Interview, 

E1). For ICG this has led to setting up an exit strategy which includes doing data back-ups with 

another provider: “we’ve had to buy some other solutions for back-up, so we’ll still have a full back-

up of all our data and be able to move it to another provider” (Interview, E1). However, proprietary 

data formats may still represent a challenge to transferring it to a different provider’s platform.  

For certain types of organizations, having an exit strategy may even be a legislative requirement from 

the government: “When you’re in the cloud, the government perceives you as actively outsourcing to 

third party and foreign vendors. As a result, you need to be able to prove that you have an exit 

strategy. This is especially a concern for most financial firms” (Interview, A2). Again, the amount of 

up-front effort necessary to start using PaaS may demotivate organizations, and therefore they may 

never actualize the effects of the affordances. The issue of legislative requirements is perhaps mainly 

due to security and compliance concerns related customers data: “There is also the aspect of data 

processing and the GDPR, which has challenged us” (Interview, E1). Firms processing sensitive 

customer data will likely view this as a barrier to actualizing valuable affordance effects: “I wouldn’t 

feel secure placing our customers health data, financial or other sensitive data on either AWS or 

Azure. However, generally I’m pretty confident in these platforms, but you cede the possibility to 

control your own responsibility” (Interview, B1). The feeling of ceding something organizations 

consider as their own responsibility to a cloud provider is difficult. Especially because the 

organizations, which are outsourcing, are still considered data controllers and can be held accountable 

in case of breaches. However, most of the case companies acknowledge that cloud providers likely 

have better security precautions than themselves.  
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Still, organizations can lack a sense of being in control of their own IT solutions: “In a situation like 

this, there’s not much we can do if any of our cloud services goes down. There’s nothing you can do. 

Basically, you lack a sense of being in control” (Interview, C4). TIVO have had a first-hand 

experience of a breakdown of a cloud-based solution during peak hours and how it can spark a feeling 

of helplessness: “The feeling of the breakdown was much harder than if it had been in our own 

basement. Sitting with your arm crossed and not being informed makes you feel pretty helpless” 

(Interview, C1). When the breakdown hits an organization at the most critical moments of their 

operations, this feeling can possibly represent a great barrier to engage in future cloud endeavors. 

Especially for parts of top management that may not recognize the potential of PaaS because of 

overshadowing concerns. Therefore, top management’s approval represents a critical barrier to 

overcome as well. Figure 11 summarizes all internal and external barriers. 

 

Figure 11 - Barriers to affordance actualization 

5.2.3 Intermediate conclusion 

We find several internal and external barriers that may impede the effects from actualizing the PaaS 

affordances. Internal barriers are a lack of capabilities, lag in realizing the benefits from PaaS and a 

need for rethinking the governance structure. The external barriers are higher costs, limited price 

transparency, vendor lock-in situations, legislative requirements, security concerns and the loss of 

control over IT. 

5.3 The interplay between PaaS affordances and dynamic capabilities 

This section presents how the complex affordances from PaaS interplay with the ability to build 

dynamic capabilities. More specifically, it provides answer to the third research question: How do 

these affordances interplay with the ability to build dynamic capabilities? Our research objective is 

not to discover causality nor the significance in connections between the complex affordances and 
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dynamic capabilities, but rather explore how these two sides may be interrelated through shared 

similarities. As described in section 2.5, dynamic capabilities are defined as the firm’s ability to 

integrate, build, and reconfigure internal and external competences to address rapidly changing 

environments. Through the literature, we identified three specific dimensions of dynamic capabilities: 

organizational agility, digital/real options and entrepreneurial alertness. Even though there are many 

other different types of dynamic capabilities described in the literature, we will use these three 

dimensions in our analysis. However, we will adopt the lens of the original real options theory, rather 

than the definition of digital options formulated by Sambamurthy et al. (2003), because the original 

definition aligns better with our research goal of taking a managerial perspective on the affordance 

outcomes. Also, the concept of digital options has a focus on IT-enabled capabilities in the form of 

digitized enterprise work processes and knowledge systems, whereas real options thinking takes a 

more holistic view at how organizations can seize emergent opportunities. To examine the above-

mentioned research question, the analysis will adopt these dimensions as the starting point to 

investigate how the previously identified complex affordances of PaaS interplay with organizations’ 

ability to build dynamic capabilities.  

5.3.1 Organizational agility 

As described in section 2.5.1, the dimension of organizational agility is an important property of 

having dynamic capabilities. This particular dimension was defined as a firm-wide capability to deal 

with changes that often arise unexpectedly in business environments via rapid and innovative 

responses that exploit changes as opportunities to grow and prosper. Additionally, this dimension can 

be divided into two distinct types of organization agility: market capitalization agility and operational 

adjustment agility. The first type of agility refers to the ability of an organization to continuously 

monitor and quickly respond to changes by improving products to address the needs of customers. 

The latter refers to an organization’s ability in its internal business processes to rapidly cope with 

market changes.  

In section 5.1.3.3, we found one complex affordance from PaaS to be enabling flexibility. The data 

analysis uncovered two basic affordances from PaaS, which, when actualized, means a decreased 

time to market for new solutions and an increased responsiveness to demands put forward by the 

business. Accumulated, these affordances provide the foundation to enable increased organizational 

flexibility. This flexibility entails the ability to swiftly react to emerging needs and subsequently 

deploy a solution at rapid pace.  
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During our data analysis process, we found evidence indicating that IT executives have certain 

expectations toward PaaS. IT executives view PaaS as a tool to increase organizational agility, which 

can be crucial to operate in high-velocity markets: “In terms of our strategy and growth target at 

ICG, the PaaS solution provides us with a lot of freedom and agility” (Interview, E1). In this example, 

PaaS enables ICG to remain agile both in terms of their digitalization strategy and accommodating 

the demand associated with a growing user base. In similar fashion, PaaS provides TIVO with the 

agility to respond to unexpected changes by shortening their decision and scheduling processes: “It 

(PaaS) has given that part of TIVO’s business an opportunity to decide on something very late and 

release pretty fast. […] We have gotten an opportunity of not having to plan very far ahead” and 

likewise “it has provided us with flexibility that enables us to be agile and act fast” (Interview, C1 

& C2). These statements about PaaS from ICG and TIVO reflect the operational adjustment aspect 

of agility. Although reflecting one aspect of market capitalization agility (the aspect of quickly 

responding to newly identified needs), the statements lack support of whether PaaS allows ICG and 

TIVO to continuously monitor the market for such needs. This likely requires an entrepreneurial 

mindset rather than a cloud service model.  

From section 2.5, we know that effective dynamic capabilities depend upon the level of market 

dynamism. In markets with high-velocity dynamism, it is not enough to rely on existing knowledge, 

but instead creating situation specific knowledge. Oftentimes, PaaS requires that companies engage 

in experimental actions to learn quickly and compensate for limited knowledge. A lot of value adding 

components are offered as services through the cloud platforms, which means that experimenting 

with different features is opportune. As such, PaaS can be used for prototyping new solutions in order 

to test and gain knowledge about a solutions’ feasibility. We discover this to be the case at MHIV: 

“It has certainly provided us with the opportunity to build and deliver something very fast. We can 

deliver a proof of concept extremely fast without too much irrelevant work. If we get an idea with 

market potential, we test it. If it doesn’t work, we just delete the whole environment”  

(Interview, F1). 

The strategic activity of prototyping connotes dynamic capabilities and more specifically 

organizational agility. Rapidly developing a proof of concept for a new idea without dealing with 

“irrelevant work” encourages organizations like MHIV to work in a more iterative way, where testing 

and gaining feedback is suddenly possible much faster. The characteristics of PaaS makes it easy to 

simply “delete the whole environment” if a prototype does not fulfill the business needs. This 
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example is a testament to how PaaS can increase organizations’ IT infrastructure capabilities by 

making them much more flexible to fit customer needs as they might change. A complex IT 

infrastructure makes it difficult to accommodate such changes in demand as highlighted by one 

informant from one of the less mature PaaS organizations: “We’re in a constant conflict with having 

to refresh data, having old versions in the environments, which isn’t the one required for developing” 

(Interview, B1). Like at MHIV, the Head of IT Operations at APP views the possibility of PaaS to 

easily switch direction by spinning up a new instance of a solution to develop upon as an important 

feature.  

Thus, the expectation towards PaaS of increased agility is true even for companies operating in 

industries not necessarily characterized by high-velocity dynamism, like the Danish pension industry: 

“We would get an agility, where we could scale the delivery muscle […]. We get the agility to be 

able to switch direction fast” (Interview, B1). However, organizational agility might not be deemed 

as important by these types of organizations operating in moderate dynamic markets since it is not a 

necessity to compete – an explanation offered by the interviewee as to why they are still relatively 

immature PaaS-users: “In reality, it all depends a lot on the industry you operate in and the 

competitive landscape you’re in” (Interview, B1). 

As demonstrated, the complex affordance of flexibility from PaaS implies a boost of organizational 

agility by allowing adjustments in operational processes to accommodate new market demands. 

Hence, there is a strong connection between the complex affordance enabling flexibility and this type 

of dynamic capability as they empower many of the same aspects within organizations.  

5.3.2 Real options 

Although the concept of real options is a theory separate from dynamic capabilities, the two concepts 

are closely interrelated. Both concepts take on the same theoretical perspective of flexibility and 

emphasize firms’ ability to quickly respond to changes in the market as key to survival. Dynamic 

capabilities are important to the concept of real options because dynamic capabilities generate new 

options. As further described in section 2.5.1, there are many different types of options. In terms of 

technology, an option can mean conferring the right to obtain benefits from future deployments of a 

specific technology but without committing to it. This can be characterized as a growth option 

because it potentially creates the chance to pursue additional business opportunities. Investments (in 

terms of resources and skill) into PaaS is an example. One respondent share how TOPD considers 

PaaS an example of a growth option: 
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“I’m certain that AWS eventually will offer functionality that we can use to calculate premiums on 

our insurance products. This will change the way we do business. I’m sure we’ll have to offer more 

than just insurance products” (Interview, A2). 

In this example, there is a clear expectation that AWS will eventually offer PaaS-based functionality, 

which can be used to calculate premiums on insurance products and thereby create the chance to 

pursue new business opportunities. Consequently, this option is closely connected with the affordance 

innovating products and services. However, within the quote there is also an element of revelation 

that TOPD will be forced to pursue new business opportunities, as the capabilities required to 

calculate premiums on insurance products possibly will become a commodity within cloud platforms.  

Another type of real option is the option to change scale. The complex affordance from PaaS enabling 

flexibility gives organizations the opportunity to exploit new opportunities e.g. by enabling better 

provisioning of resources, products and services (the basic affordance adapting resources). PaaS’ 

essential characteristic, rapid elasticity, means that capabilities can be elastically provisioned and 

released to scale rapidly outward and inward commensurate with demand. Thus, PaaS provides 

organizations the option to scale solutions in order to accommodate increased demand from internal 

resources as highlighted by CIO of ICG: “one of our reasons for using PaaS is scalability. Our 

business is growing a lot all the time, but we don’t need to worry about scalability” (Interview, E1). 

Inherited is furthermore the option to scale down if demand suddenly decreases. This is possible 

without being forced to pay for computing power not consumed since another essential characteristic 

of PaaS is the measured service pay-as-you-go model. Head of IT Operations at TIVO also 

emphasizes this option as an important flexibility aspect: “The great thing about Azure is the ability 

to scale easy in certain periods” (Interview, C3). The Head of IT Architecture and Development 

further backs up the importance of the option to scale:  

“The TIVO card and the loyalty program scales better than the rest and I also consider that to be a 

business capability that PaaS provides […] The fact that it is self-adjusting or I could turn up with 

the click of a mouse is a very non-functional capability in terms of scalability” (Interview, C1). 

This quote highlights how the option to scale can be viewed as a dynamic capability and resembles 

the description of the enabling flexibility affordance. The option to scale has improved TIVO’s 

efficiency considerably as well as “reduced risks by making sizing almost irrelevant as long it is 

within reasonable limits” (Interview, C1). Options thinking is very much about hedging against 

uncertainties by reducing risks. Thus, there also seems to exist an interplay between real options and 
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the complex affordance enhancing business viability since it partially stems from the basic affordance 

hedging against uncertainty.  

As demonstrated multiple times during the analysis so far, PaaS has made it easier to prototype and 

pilot new projects. This is termed the option to explore. We saw in one example that TIVO had ran a 

pilot using Azure’s Cognitive Services to experiment with face recognition of guests. The respondent 

stresses how easy it generally is now to explore value adding components compared to previously: 

“Before you had to hire scientists but now you don’t need to have a clue about how it works” 

(Interview, C1). This has been emphasized by multiple respondents. As the pilot never materialized, 

the case from TIVO simultaneously demonstrates that PaaS provides the option to abandon projects 

without a lot of sunk costs into physical assets such as infrastructure and software. Yet another real 

option that is connected to the enabling flexibility affordance is the option to switch use of IT assets. 

We previously highlighted how PaaS is specifically being deployed for this purpose at DFDS to build 

a more “composable architecture” (Interview, D1). This is done as an attempt to break their current 

monolithic applications into smaller components, each with a clear function. The components can 

then be called through API’s and deployed for multiple purposes across their business. Consequently, 

all three complex affordances interplay with this dimension.  

5.3.3 Entrepreneurial alertness 

Another aspect of dynamic capabilities is the dimension of entrepreneurial alertness. Entrepreneurial 

alertness was defined as the capability of a firm to explore its marketplace, detect areas of marketplace 

ignorance and determine opportunities for action. These opportunities for action may lead to 

adjustments to existing products or the launch of entirely new products and services. Being alert like 

an entrepreneur can probably mostly be attributed to a specific mental state of an organization. 

Therefore, it would be naïve to solely credit the use of PaaS as the enabler of developing this type of 

capability. However, we will still argue that the identified complex affordance innovating products 

and services interplays with the entrepreneurial alertness dimension and that they might be two sides 

of the same coin. 

The ability to innovate products and services emerge when PaaS enables organizations to reap the 

actualization effects of increased focus on their core competencies and increased technological 

awareness. The use of PaaS to discover and test new value adding components, which likely otherwise 

would not have been adopted, is an indicator of how PaaS can affect entrepreneurial alertness. The 

Head of IT Architecture and Operations at TOPD delivers an example of this specific linkage: 
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“There’s no doubt that we discover new functionality all the time. Most of these technologies are 

being introduced in the cloud. Thus, it helps us recognize the possibilities out there. Suddenly, we 

can see a connection and offer new products and services to our customers” (Interview, A2). 

Through the use of PaaS, TOPD becomes more alert of new ways to utilize available technologies. 

Discovering a connection between the possibilities that PaaS offers and a certain customer need can 

spark ideas of new services or products. Moreover, these ideas can be brought to life because PaaS 

makes the development process more convenient by abstracting irrelevant technicalities. This is 

evident when considering TOPD’s new IoT-solution for agricultural customers that was entirely 

based on PaaS functionality. Innovations can also happen through reconfiguration of existing 

products, which is apparent from TIVO’s launch of a new subscription-based solution for annual 

season tickets based on PaaS. Thus, the ability to build and reconfigure strategic assets, which are 

two central dynamic capabilities, appear to be connected with the complex affordance innovating 

products and services.  

The Head of Digital and CRM at TIVO makes a connection between TIVO’s ability to prototype 

more easily and test new ideas with their ability to better prioritize which new projects to launch: 

“We are able to move faster and faster figure out how big the solutions should be. We are also able 

to better prioritize which projects to launch” (Interview, C3). This indicates that PaaS has influence 

on organizations’ ability to determine opportunities for action when eyeing a new potential product. 

The same interviewee also highlights that TIVO have gained better customer insights from launching 

two major PaaS-enabled solutions, namely the subscription-based annual season tickets and the 

loyalty program. Digitalized customer journeys hand TIVO the opportunity to proactively spot trends 

within customer data. Overall, this example signals an interplay between the underlying affordances 

of innovating products and services and the dimension of entrepreneurial alertness.  

The complex affordance from PaaS of enhancing business viability does also interplay with the 

dimension of entrepreneurial alertness. This affordance entails that organizations can use PaaS to 

embrace against volatility and uncertain market conditions. In general, dynamic capabilities are 

theorized as a remedy for organizations to achieve competitive advantage in dynamic markets. This 

indicates that the desired outcomes from enhancing business viability and building dynamic 

capabilities are similar. Organizations that are highly aware of their competitive markets and quickly 

can identify whether current product portfolios and services meet the needs of customers decrease 

chances of disruption from competitors. Therefore, we argue that the dynamic capability of 
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entrepreneurial alertness can contribute to enhancing business viability. For organizations, utilizing 

PaaS to be vigilant and execute on new possibilities will ultimately improve their competitiveness.  

Figure 12 illustrates the ways in which the identified complex affordances interplay with the ability 

of organizations to build dynamic capabilities. 

 

Figure 12 - The interplay between PaaS affordances and dynamic capabilities 

5.3.4 Intermediate conclusion 

This section examined the ways in which the complex affordances of PaaS interplay with the ability 

to build dynamic capabilities. The analysis focused on three specific dimensions of dynamic 

capabilities: (1) organizational agility, (2) real options/options thinking and (3) entrepreneurial 

alertness. We discovered that the dimension of organizational agility is affected by the enabling 

flexibility affordance. The second dimension of options thinking interplays with all three affordances. 

The third dimension of entrepreneurial alertness is linked to the affordances of innovating products 

and services as well as enhancing business viability. 

5.4 Substantive theory 

The combined findings from section 5.1, 5.2 and 5.3 are summarized as substantive theory in Figure 

13. The model completes the analytical framework presented in Figure 9 with our results and 

constitutes the major theoretical contribution from this research project.  
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Figure 13 - Analytical framework with empirical results 
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6. Discussion 

This study offers several contributions to IS research. Our research seeks to contribute to the literature 

on PaaS by identifying specific affordances, which can be both basic and complex in nature. This 

research also contributes to the literature on dynamic capabilities and how these types of capabilities 

arise in organizations in the context of cloud computing, an emerging paradigm of organizational 

computing. First, it adds to the sparse cloud computing literature on PaaS. There are few research 

studies which examine the practical implications of PaaS, as this space has been dominated by a focus 

on different issues. By identifying basic and complex affordances, our study contributes to a deeper 

understanding of how PaaS interplays with the ability to build dynamic capabilities. The following 

sections discuss the theoretical and practical implications in further detail followed by limitations and 

future research opportunities.  

6.1 Theoretical implications 

In this study, our original motivation was to use the affordance lens with the intention of uncovering 

how PaaS interplays with the theory of dynamic capabilities from the field of strategic management. 

Thus, our theoretical starting point was to identify action possibilities provided by PaaS to actors 

within the case companies and theorize them as basic affordances. Hereafter, we intensified the focus 

on the actualization process of these affordances and derived a series of actualization effects 

(immediate concrete outcomes). It was found that successfully actualizing basic affordances led to 

few higher-level complex affordances on an organizational scale. We used our understanding of these 

complex action possibilities to examine the ways in which PaaS interplays with the dimensions of 

dynamic capabilities. Ultimately, our research efforts were concluded with the shaping of substantive 

theory illustrating the full picture of interrelations between PaaS affordances and dynamic capabilities 

theory. 

6.1.1 Theoretical advancements 

Posing a novel entrance of research inquiry, we were initially captivated by the evolutionary nature 

of PaaS and the related organizational implications experienced by adopters of this technology. While 

the undertaking of this empirical investigation has advanced our practical knowledge of PaaS 

significantly, we simultaneously acknowledge that our theoretical understanding has been refined as 

well. As a response to the original theoretical motivation of this paper, we have demonstrated how 

affordance theory may be used to understand how certain goal-oriented actions from PaaS interplay 

with the ability to build dynamic capabilities within organizations. Accordingly, a noteworthy 
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theoretical implication is the ability to showcase, not merely the possibilities for action, but in fact 

how these can be depicted to interrelate with dynamic capabilities in organizations. Furthermore, we 

have advanced our theoretical contribution by conceptualizing barriers that may represent an obstacle 

to actualizing affordances, and ultimately reach an interplay with dynamic capabilities, within firms 

adopting PaaS. 

The deliberate use of affordance theory to illuminate strategic management perspectives infers a 

deeper level of utility which this theoretical lens may offer. As an example, we found the theoretical 

concept of affordances useful in discovering not only the existence of conceptual relations, but also 

the underlying mechanisms that are needed to specify how practical and theoretical elements connect 

to each other. At first, we thought the relation between complex affordances and dynamic capabilities 

could be explained through one-way causalities. However, scrutinizing the immediate concrete 

outcomes from affordance actualization facilitated a learning process that made us realize a mutual 

interplay between PaaS and dynamic capabilities. Moreover, as an alternative to applying dynamic 

capabilities theory with a predominant (and ordinary) view as potential source for competitive 

advantage, we propose to consider dynamic capabilities as organizational prerequisites to actualizing 

complex action possibilities from evolutionary technology, such as PaaS. Our study found this 

theoretical understanding sensible, as the skills required to actualize certain complex affordances of 

PaaS resembled those of dynamic capabilities theory. 

6.1.2 Implications for the affordance literature 

In extension to the theoretical advancements put forward by this paper, our empirical findings 

contribute to the broader literature on affordance theory in the field of information systems and 

dynamic capabilities. Overall, the application of affordance theory with the intention of enriching the 

understanding of IS topics turned out particularly useful and agrees with the recommendation by 

Volkoff and Strong (2017). Additionally, our examination of PaaS affordances within organizations 

conforms with the framework developed by Bernhard et al. (2013) which defines multiple distinct 

stages of affordances. As such, we were able to clearly distinguish between the perception, 

actualization and effects of action possibilities within the case companies.  

Initially, we found the perception of PaaS affordances amongst our informants to be influenced by 

parameters such as artifact features, actor capabilities and the availability of external information. For 

example, we learned that the load of customizable services inside large cloud platforms makes it 

difficult for actors to comprehend (perceive) the full plate of possibilities provided to them. This 
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seems to correspond with Markus and Silver (2008) who described the importance of symbolic 

expressions (artifact messages) when perceiving affordances. Basically, the both numerous and 

diversified services from PaaS impede organizations from getting a complete overview. In their paper, 

Markus and Silver explain that the communicative ability of technical objects has consequences for 

user interpretation. In that sense, we find certain similarities with our study. In relation to actor 

capabilities, it was expressed by almost every informant that their respective organizations had been 

forced to actively develop or acquire external competences in order to take advantage of their cloud 

platforms. More specifically, the case firms had to educate themselves before realizing the action 

possibilities provided by PaaS. Bernhard et al. (2013) presented a comparable scenario in which two 

actors did not experience the same usability from an IT artifact because one was more competent than 

the other. In this case, the more skilled actor saw possibilities that was only yet to be discovered by 

the colleague. A parallel can be drawn from this paper to our empirical results, as the case firms also 

expressed a need for establishing internal know-how before seeing the big picture. 

Our results from the examination of the actualization process also carries resemblance to prior IS 

literature adopting the affordance lens. For instance, we discovered that certain PaaS affordances, 

with the right competences in place, were positively influenced by extremely low levels of effort 

required to actualize them. This corresponds tightly with related findings from McGrenere and Ho 

(2000) who conceptualized affordance actualization as a continuum. As we used the actualization 

effects from basic organizational affordances to derive and explain the emergence of complex 

affordances, our results equally share fundamental characteristics with those of Glowalla et al. (2014) 

and Krancher et al. (2018). In both papers, the authors demonstrate the appearance of higher-level 

affordances with dependencies to some lower-level affordances. Our results are relatable especially 

to those from Krancher et al. (2018), since this paper directs significant attention towards PaaS 

affordances and immediate concrete outcomes as well. However, our studies deviate in terms of scope 

and approach to affordance perception, as Krancher et al. (2018) focus solely on software 

development teams and treat the lower-level affordances as a product of PaaS attributes. Dissimilar 

to this, our investigation does not focus on a single role and considers the basic organizational 

affordances to arise in the actor-artifact relationship which we observed to be influenced by the 

presence of requisite internal capabilities. 
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6.1.3 Implications for the PaaS literature 

Given the pivotal role of PaaS in this research project, we find our results to bring noteworthy 

implications for the existing body of related literature. Moreover, the findings from this investigation 

contribute to the relatively scarce amount of empirical-based knowledge concerning this specific 

cloud service model. First of all, our immediate theoretical understanding of PaaS corresponds with 

that of Giessmann & Stanoevska (2012) and Khalidi (2011) who expressed PaaS as the manifestation 

of a new (and different) paradigm for software development. However, a significant share of the 

empirically conducted research has analyzed PaaS as the basis for n-sided business models and 

ecosystems in the software industry (Giessmann & Stanoevska-Slabeva, 2012; Gonçalves & Ballon, 

2011; Walraven et al., 2013) whereas we intensified the focus around the implications of PaaS in 

firms that adopted this cloud service model. 

In their paper from 2012, Fanning and Centers outline what they find as the main potential advantages 

of using PaaS. These advantages are the ability to simplify the firm’s IT structure, reduced focus on 

security updates, backup and disaster recovery plans, and cost savings. In addition to these 

advantages, the authors also argue that PaaS allows certain tasks to be carried out by less experienced 

and less costly staff. One segment of our results agrees with those suggested by Fanning and Centers 

(2012). It is our assessment that the ability to simplify the firm’s IT structure and a reduced focus on 

security updates are both virtually represented in the basic affordance abstracting technicalities. To 

recall, this affordance was defined as the ability to abstract from details and reduce non value-adding 

tasks. The related actualization effect from this affordance was found to be an increased focus on 

core competencies which could reasonably be argued to partially ascend from a simplified IT 

structure as well. In terms of backup, we became aware that some organizations found it necessary to 

establish third-party backup agreements as they wanted a feasible exit-strategy in the case of vendor 

transition. 

A different segment of our empirical results appears to be at variance with the speculations of Fanning 

and Centers (2012). According to their article, cost savings is a potential advantage of PaaS. We were 

not introduced to the same opinion among our informants. Just a single case firm expressed they had 

seen lower total costs and that was a combined effect from multiple cloud service models – not just 

PaaS. Moreover, it was repeatedly emphasized that price transparency is a major issue. We suggest 

this difference to some extent come from neglecting the shift from high capital expenses to high 

operating expenses. There also seems to be discrepancy between our studies in relation to capabilities. 

The paper from Fanning and Centers (2012) mentions that PaaS ease certain tasks to be carried out 
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by less experienced and costly personnel. Contrary to this, we learned through our investigation that 

it takes extensive effort to learn how to use cloud platforms properly. Even experienced developers 

required education. Furthermore, these tasks are mostly undertaken by specialists who are in low 

supply and high demand. Accordingly, we did not find evidence that PaaS should enable business 

users to develop new solutions themselves. Still, we agree with Fanning and Centers (2012) that PaaS 

may at some point empower business users in a greater sense than what is currently the case.  

In another article from 2013, Benedict predicted that development with PaaS is potentially so fast 

that it requires a rethinking of the business-IT relationship. Needless to say, the basic affordance of 

accelerating deliveries confirms this. More interesting, the call to rethink business-IT relationships 

was also discovered during our data collection process. As such, we were informed by the respondents 

that the organizational introduction of PaaS was contributory in pushing the natural borders for which 

tasks should be done by whom. Also, multiple IT executives from the case firms articulated that it 

had become necessary to reevaluate the current governance structure to accommodate PaaS. In that 

regard, Benedict (2013) specifically proposes to establish a platform culture that unites business, IT 

managers and developers. Taking our empirical observations into consideration, we strongly agree 

with this viewpoint. 

6.1.4 Implications for the cloud computing and dynamic capabilities literature 

Our findings correspond to previous literature on how cloud computing can help improve 

innovativeness in organizations (Berman et al., 2012; Iyer & Henderson, 2012; Qian & Palvia, 2013). 

For example, the multiple-case study by Battleson et al. (2016) found that the use of cloud computing 

has increased effectiveness in terms of the ability to offer innovative products and services for the 

focal organizations in the investigation. This finding harmonizes with the complex affordance of 

innovating products and services we identified. However, instead of crediting the full cloud 

computing stack, we tie the ability to innovate products and services specifically to the service model 

of PaaS and its combination of the action possibilities abstracting technicalities and exploring value 

adding components. For this reason, our research suggests that PaaS is the service model that most 

directly affords innovative efforts. Thus, our results can be argued to have concretized the findings 

by Battleson et al. (2016) and other researches stating that cloud computing contributes to more 

innovative companies. Due to this, we also believe that our study challenges the notion by Battleson 

et al (2016) that the ability to sustain competitive advantage with cloud computing may be limited 

when the same technology is widely available and adopted by competitors. It may very well be 
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accurate for the other service models, but we would argue that the capabilities provided by PaaS raises 

the barriers to imitation since the solutions developed with PaaS are often highly business specific. 

In their 2012 paper on the realities and desires of cloud computing, Venters and Whitley speculate 

that PaaS will eventually emerge as the most relevant balance of variety and abstraction (of the three 

service models) for most organizations, because it allows organization to build individual components 

and functionality to differentiate themselves. Our research indicates some correctness of this 

speculation as most of the focal organizations specifically used PaaS for these purposes. To compare 

the three service models, it may be that SaaS offers too high levels of abstraction for organizations to 

use it as a tool for differentiation, and IaaS’ limited abstraction is likely to have a bigger impact on 

organizations’ efficiency (costs and time) than their effectiveness (innovativeness and quality). 

However, these ideas have not been validated through our study, but illustrate how future researchers 

can assume this schism when examining cloud computing. Furthermore, this research may also be 

viewed as a response to the call by the likes of Yang & Tate (2012) and Qian & Palvia (2013) to 

acknowledge the differences across the three service layers and explore the implications for 

businesses in a more nuanced manner.  

The framework created by Battleson et al. (2016) describe how organizations respond to market 

dynamism by developing dynamic capabilities through four groups of sense-and-respond strategies. 

The affordances we derived from the analysis share similarities with three of these four sense-and-

respond strategies. One such strategy is the ability to dynamically commit (both IT and non-IT) 

resources in order to develop products and services with improved responsiveness. This includes both 

the capability to reconfigure IT resources by for example scaling IT-infrastructures up or down, and 

the capability to reconfigure non-IT resources. During our analysis, we uncovered one affordance 

from PaaS that has very similar characteristics with this sense-and-respond strategy, which we termed 

adapting resources. We defined it as the capacity to quickly acquire or rearrange resources to 

accommodate unforeseen business needs. The effect from actualizing this affordance was found to 

be an increased responsiveness, which we defined as reacting quickly and positively to requests put 

forward by the business customers to IT departments.  

Another sense-and-respond strategy which organizations can use is one Battleson et al. (2016) term 

designing modular processes. This type of design allows organizations to rapidly create or modify 

products and services by reconfiguring their operational capabilities. In our research, we encountered 

one organization that specifically deploys PaaS for the purpose of developing modular functionality 
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which can easily be integrated into different applications across the business. Furthermore, the sense-

and-respond strategy called designing processes that help learn, which involves creating processes 

organizations can use to learn about their environment, customers and business processes was also 

present in some of the focal organizations. Especially the affordance of exploring value adding 

components and its actualization effect increased technological awareness can help organizations to 

learn about these aspects of their competitive environments. 

Battleson et al. (2016) emphasize that the agility and flexibility provided by cloud computing helps 

organizations to dynamically add and relocate resources. This ability from PaaS was specifically 

highlighted by some of the focal organizations in our study as part of the enabling flexibility 

affordance. We also demonstrated how this affordance is closely related to the dynamic capability 

dimension organizational agility (as theorized by Sambamurthy et al., 2003). This finding from our 

study corresponds to the role of cloud computing in achieving agility as observed in previous 

publications (Berman et al., 2012; Iyer & Henderson, 2012; Krancher et al., 2018; Makhlouf & Allal-

Chérif, 2018; Qian & Palvia, 2013). However, we found the strongest empirical evidence for PaaS’ 

positive influence on operational adjustment agility even though Lu and Ramamurthy’s (2011) results 

proved that IT can be an enabler of market capitalization agility as well. Moreover, the affordance 

accelerating deliveries and its actualization effect decreased time to market, supports the claim set 

forward by Qian and Palvia (2013) that cloud increases the IT-to-business value speed. Consequently, 

our study can also be viewed as a response to the call by Sambamurthy et al. (2003) to empirically 

investigate how the three dimensions of dynamic capabilities (organizational agility, digital options 

and entrepreneurial alertness) may be enabled by IT. Coherently, we examined how the specific 

complex affordances of an IT artifact (PaaS); innovating products and services, enhancing business 

viability and enabling flexibility, interplay with the ability to build dynamic capabilities.  

Our findings differ from those of Battleson et al. (2016) in different ways. First, our research indicates 

that cloud computing does not necessarily enable the achievement of dynamic capabilities. Instead, 

there is an interplay between the action possibilities (theorized as affordances) that PaaS brings and 

the ability to build dynamic capabilities. In some ways, the affordances of PaaS do enable dynamic 

capabilities to be built. For example, the affordance enabling flexibility is argued to enable the 

dynamic capability dimension of organizational agility. Also, the capability of applying options 

thinking can be argued to be enabled by the affordances. Contrary, the affordances can hardly be 

credited with the full responsibility of enabling the dynamic capability dimension of entrepreneurial 

alertness since the adoption of PaaS itself could be a sign of possession of this capability already. 
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Thus, there seems to exist an interplay between the organizations experiencing the affordances from 

PaaS and having dynamic capabilities, but it is not necessarily a one-way causal connection.  

Although Battleson et al. (2016) include hidden costs as a challenging factor to achieving dynamic 

capabilities with cloud computing, the authors conclude that achieving dynamic capabilities with 

cloud computing leads to cost savings. This is also something that has been associated with cloud 

computing adoption in previous studies (Berman et al., 2012; Damsgaard et al., 2014b; Lacity & 

Reynolds, 2014). Our results differ from these findings since cost savings from switching to PaaS 

were only mentioned by one of the focal organizations. The rest of the organizations specifically 

emphasized this as a challenge and a possible barrier to adoption for certain organizations. 

Consequently, there is a discrepancy between the results. One possible reason could be that the case 

firms in our investigation are less mature in their cloud computing adoption, which can affect their 

ability to control and budget for costs. Also, it is possible that this study’s specific focus on PaaS 

produces different results from studies that does not distinguish between service models. However, 

as highlighted by our respondents, the opportunities and additional business effects provided by PaaS 

mostly compensate for this downside.  

Besides the aspect of higher costs, we identify multiple other barriers to affordance actualization. 

From these, we can derive that our study supports many of the common challenges associated with 

cloud computing adoption such as difficulty acquiring the right set of in-house IT capabilities to 

exploit the value of cloud services (Battleson et al.,2016; Lacity and Reynold, 2014), worries about 

vendor lock-in (Subramanian & Jeyaraj, 2018), security and compliance (Asvija et al., 2019; 

Makhlouf & Allal-Chérif, 2018; Subramanian & Jeyaraj, 2018). However, one barrier we identified 

during our analysis, which we did not encounter in the literature surrounding cloud computing, is the 

lag in realized benefits when adopting cloud computing. Some of the focal organizations were 

expecting faster payoffs than they experienced. Whether this lag is any different for cloud computing 

than traditional IT implementations remains unclear since this was not a focus of our investigation. 

Nonetheless, the case organizations perceived it as barrier for affordance actualization. Future 

researchers may find this interesting and relevant to investigate. 

6.2 Practical implications 

With a prediction of continued growth in PaaS adoption, firms worldwide look to gather as much 

information as possible and maximize their returns of investment from this evolving cloud service. 
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Accordingly, the intention of this section is to outline the most tangible implications to ensure that 

practitioners capitalize from the findings in this research project. 

Our study suggests that organizations can expect to be handed various valuable opportunities from 

PaaS. Cloud platforms such as AWS and Azure are fundamentally different from traditional IT 

infrastructure installations and offer equally different methods for developing and deploying critical 

solutions to the business. This investigation finds the major organizational opportunities from PaaS 

to be innovating products and services, enhancing business viability and enabling flexibility. What is 

significant to understand is that these are complex action possibilities which rely on the effects from 

more basic PaaS features. In order to unlock these complex and supposedly desirable opportunities, 

firms should focus on mastering the immediate and less abstract functionality offered by cloud 

platforms. Once this has been done, it is our assessment that firms most likely will be able to harvest 

attractive business effects such as an increased focus on core competencies, increased technological 

awareness, decreased risk of technological stagnation, decreased time to market and increased 

responsiveness. 

Companies should be aware that certain challenges are associated with successful PaaS adoption. It 

is our assessment that these challenges may occur both inside organizations and outside their borders. 

First and foremost, the need for developing in-house competencies cannot be underestimated. Since 

the complex underpinnings of PaaS diverge radically from traditional methods of delivering business 

solutions, it is critical that existing personnel become accustomed to these changes. Typically, 

corporate access to cloud platforms can be established rather fast. However, learning how to navigate 

such platforms may not be happening equally fast. Therefore, firms adopting PaaS should plan for 

this by investing enough resources into the learning process. Our results indicate that failing to do so 

can induce bottlenecks, setbacks and a substantial lag in realizing benefits. In addition to educational 

requirements, organizations should also rethink their allocation of decision rights. This happens to be 

the case, as PaaS pushes the boundaries, and thereby the ownership, of which tasks should be done 

where and by whom. According to our data, this is a question of governance (roles and 

responsibilities). 

In terms of challenges occurring outside the organizational borders, cost transparency is significant. 

Our investigation suggests there is a risk associated with the use of PaaS that companies could find it 

problematic to comprehend the accumulated expenditures from this cloud service. We determine this 

to be partly due to the shift from high capital expenses to high operating expenses and the fact that 
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cloud platform vendors charge monetary compensation for every digital transaction (pay-as-you-go). 

Yet, our empirical results indicate that PaaS remains financially viable in cases where it is used to 

acquire and deploy solutions which hitherto have not been available to the business. Conclusively, 

companies should be aware of this tradeoff. Practitioners should also recognize the potential risk of 

vendor lock-in when deciding what platform (Amazon, Microsoft, Google etc.) to adopt. Our study 

does not report whether any particular cloud platform is to be preferred in that regard, but rather the 

potential struggle of moving data and applications from one vendor to another. Also, in order to thrive 

with PaaS, firms should anticipate and be willing to cede certain amounts of control related to 

scheduling of maintenance and upgrades, security concerns and legislative requirements. 

IS practitioners can draw various implications from our findings related to PaaS’ influence on the 

ability to build dynamic capabilities. Rather than perceiving cloud computing in general as a means 

to decrease costs and improve operational efficiencies, IT executives should recognize its effect on 

companies’ ability to compete in dynamic markets. PaaS provides organizational agility as well as 

various flexibility-based options such as the ability to pursue new business opportunities, change 

scale of solutions, explore new solutions through prototyping and switch use of IT assets by creating 

modular functionality. Furthermore, companies can gain access to the newest development tools and 

technologies, which are available through the large cloud providers’ platforms. Thus, we recommend 

that companies utilize PaaS as a technological tool which can be used to build, integrate and 

reconfigure strategic assets to fit companies’ emerging business needs. 

6.3 Study limitations 

Our study has certain limitations that readers with both theoretical and practical lenses should be 

aware of before drawing upon the findings in their respective regards. First, generalization to other 

contexts may be limited since the findings are related to the specific affordances identified from PaaS. 

Therefore, these findings may be restricted to the organizations we specially included as part of our 

investigation even though we have strived to collect data from many organizations within different 

industries to improve generalizability of the affordances. Since this was our goal, the limited time 

frame for this investigation hampered us from conducting interviews with multiple actors at several 

of the focal organizations. As a result, in some cases, single actors represent the point of view for a 

whole organization. To mitigate any damage to generalizability from this fact, we have aspired to 

interview the most appropriate actors within the organizations. These actors have been IT executives 

with an understanding of the technology and its broader effects on the business. Anyhow, we 
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discovered that often employees with this type of knowledge are limited to a few people within one 

organization, so we would argue that this data collection strategy has most likely given the most 

rewarding and generalizable results. Consequently, our study has relied solely on data collected 

through interviews. Second, unlike case studies where the focus is on depth, the focus of this study 

was on breadth to uncover prominent topics across many organizations, rather than distinctive to one 

specific setting. This focus was motivated by the lack of knowledge about the effect of PaaS on 

businesses. Third, this study does not specifically examine whether the organizations, that form the 

basis of investigation, have developed dynamic capabilities to gain competitive advantages (which is 

usually the objective of achieving dynamic capabilities). Instead, our focus has merely been on how 

the affordances from PaaS interplay with the ability to build these capabilities that are necessary for 

being able to compete in dynamic markets. Collectively, these limitations provide opportunities for 

future research to be conducted. 

6.4 Future research 

We wish to discuss proposals for future research, which we consider new promising lines of inquiry 

on the back of our findings. First, this study was based on GTM. Hence, the theoretical framework 

was developed based on analysis of qualitative data. These findings could be tested through a larger-

scale quantitative study to assess sequential causality and/or statistical significance between the basic 

and complex affordances as well between complex affordances and dynamic capabilities. We hope 

that future studies will leverage our theoretical framework to validate our findings with a more 

diversified dataset consisting of companies with greater PaaS maturity levels. Gathering data from 

organizations with more experience might contribute to additional insights into affordances. Second, 

researchers could take a case study approach to gain depth into how PaaS may be used by 

organizations to build dynamic capabilities. More specifically, research is needed to examine how 

organizations can adapt their processes to take advantage of the capabilities offered on the cloud 

computing platform. A single or multiple case study could allow for greater triangulation such as 

complementing interview data with observational analysis to illustrate this issue. Third, the projected 

growth of PaaS tells us it could be rewarding to study any preventive actions to the barriers for 

affordance actualization that organizations encounter when adopting PaaS.  
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7. Conclusion 

The role of cloud computing, and more specifically, Platform-as-a-Service as a tool for organizations 

to remain competitive in dynamic markets has received limited attention although organizational 

adoption of this cloud service model is predicted to grow explosively in the near future. As a response, 

we set out to investigate three research questions related to PaaS and its organizational implications. 

To conduct this investigation, we combined the theoretical perspective of affordances and dynamic 

capabilities with the grounded theory methodology to generate an analytical framework ultimately 

reaching the formulation of substantive theory. To identify affordances, we drew upon qualitative 

data collected from ten different respondents in six organizations all operating within distinct 

industries in an effort to create results that are generalizable and broadly applicable. 

The purpose of the first research question was to understand which basic as well as complex 

affordances PaaS provides to organizations. Based on the analysis of rich qualitative data, our study 

unveiled five basic affordances from PaaS: 1) abstracting technicalities, 2) exploring value adding 

components, 3) hedging against uncertainty, 4) accelerating deliveries and 5) adapting resources. 

Each affordance is found to have one particular effect when actualized: 1) increased focus on core 

competencies, 2) increased technological awareness, 3) decreased risk of technological stagnation, 4) 

decreased time to market and 5) increased responsiveness, respectively. Successfully actualizing the 

basic affordances leads to the emergence of three complex affordances: innovating products and 

services, enhancing business viability and enabling flexibility. 

For the second research question, we wanted to understand what (if any) potential barriers can prevent 

these affordances from being actualized. Our results suggested the existence of both internal and 

external barriers. The internal barriers can be a lack of capabilities, lag in realizing the benefits from 

PaaS and a need for rethinking the governance structure. The external barriers can be higher costs, 

limited price transparency, vendor lock-in situations, legislative requirements, security concerns and 

the loss of control over IT.  

The objective of the third research question was to uncover how the affordances interplay with the 

ability of organizations to build dynamic capabilities. Through the review of existing theory, we 

derived three specific dimensions of dynamic capabilities to focus on: organizational agility, real 

options thinking and entrepreneurial alertness. We found that the dimension of organizational agility 

is connected to the enabling flexibility affordance. The second dimension of real options thinking 
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interplays with all three affordances. The third dimension of entrepreneurial alertness is linked to the 

affordances of innovating products and services as well as enhancing business viability. 

PaaS represents a paradigm shift in the way it provides the development of a wide variety of 

capabilities that once were economically infeasible with traditional IT infrastructure and development 

tools. Although emphasizing how PaaS potentially brings various attractive possibilities to 

organizations, our study also confirms that it does not happen without significant investments and 

effort. More broadly, this study illustrates that organizations can exploit the value of cloud technology 

by paying close attention to the specific action possibilities it facilitates for staying competitive.   
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C. PaaS literature subthemes and number of papers 

Subtheme Papers References 

Service and resource 

management 

8 Androcec et al., 2015; Boniface et al., 2010; Costache et al., 2017; Gai & 

Steenkamp, 2014; Minor et al., 2011; Sandru et al., 2012; Sarkar et al., 2011; Zhou 

et al., 2010 

PaaS vendor 

ecosystems 

7 Giessmann & Stanoevska, 2012; Giessmann & Stanoevska-Slabeva, 2012; 

Giessmann & Legner, 2016; Gonçalves & Ballon, 2011 Hahn et el., 2016; Ojala & 

Helander, 2014; Walraven et al., 2013 

Networking and 

architecture 

9 Ardagna et al., 2012; Boniface et al., 2010; Brown & Chase, 2011; Keller & 

Rexford, 2010; Krebs et al., 2014; Salomoni et al., 2016; Truong et al., 2014; 

Xiong et al., 2014; Yangui et al., 2016  

Application 

management 

8 Brown & Chase, 2011; Cunha et al., 2014; Jiménez-Domingo et al., 2011; Khalidi, 
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D. Interview: Vice President of Information Technology, TOPD (04-01-2019) 

Tobias: What is your role and responsibilities at Topdanmark? 

Respondent: I’m vice president. That means I have responsibility for a large area within the IT department 

that deals with insurance-specific applications. This covers insurance-polices and products. Everything that 

is at the heart of core insurance business. 

Tobias: Alright. And a short description of how your organization operates? 

Respondent: Basically, we make our money of insurances and by investing the money we have under our 

management. Furthermore, we make some money by paying out a little less than what we receive from our 

customers. In my department, we make a lot of calculations to predict the number of incidents. We have a 

profit-margin around 10%. 

Tobias: Can you describe the IT-architecture at Topdanmark and the role of cloud computing? 

Respondent: Traditionally, we’re a business that have developed our own systems. We’ve done this since 

the 70’s. We still have some mainframes left. We’re gradually replacing them. However, it takes time. Now, 

we’ve moved to a Java platform. Historically, we have also bought standard software which me run and 

maintain ourselves. Most recently, we’ve adopted some Software-as-a-Service (SaaS) solutions. That is a 

change, since we’re used to execute our software in-house.  

Tobias: What kind of applications have you adopted “as-a-service”? 

Respondent: That’s several kinds of software. A small insurance application as an example. We’re also 

using ServiceNow, which is actually both software and a platform. In terms of the platform, we’re primarily 

using Amazon Web Services (AWS). AWS is well integrated with our in-house Java platform. 
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Tobias: Do you have frequent interaction with the developers that are working within your AWS platform? 

Respondent (7:30): There’s around 85 of them, so I don’t have daily talks with each of them. But I have 

managerial influence on the work they’re conducting. My role is to look at the development efficiency. What 

are the benefits of using this technology instead of something else, etc. In some instances, we only use the 

infrastructure provided by the cloud. In other situations, we utilize the platform. As an example, in 

ServiceNow, we use the platform to develop upon. Most recently, we also entered an agreement with 

Salesforce, which also provides Platform-as-a-Service (PaaS). Our intention is to use Salesforce as SaaS and 

AWS as PaaS. The reason behind this decision is that we want to exploit the key competencies of our 

partners/vendors. As an example, Salesforce is good at CRM, so that’s what we will be using them for. 

Tobias: Do you make some configuration to this solution? 

Respondent: Yes, we configure this solution to fit our specific needs. It’s still early in the process, but we 

don’t mind a lot of configuration as long as we keep the amount of coding to a minimum. For our SaaS 

solutions in general, we do not want to code. We only want to do this in our PaaS solution. Whether it is us 

or the vendor that performs the coding varies from time to time. In my opinion, it can be difficult to define 

the border between SaaS and PaaS. What is the definition of “standard”? That is sometimes a challenge. 

What is our role? And what is the role of the vendor? 

Tobias: Are you also using AWS to provide infrastructure?  

Respondent: Yes.  

Tobias (12:20): Let’s talk benefits and challenges in relation to PaaS at Topdanmark.  

Respondent: Alright, let’s start with benefits then. The strength of the platform provided by our vendor(s) 

cannot be compared with the isolated strength within our organization. That concerns the degree of 

automation and scalability. Also, in terms of security, we’ve been handed a lot of useful tools from the 

platform. Additionally, I see a huge benefit in relation to upgrades and maintenance of our platform 

environment. Upgrading platforms that we bought externally turned out to by easy compared with upgrading 

our own Java platform. It takes lots of resources every time we upgrade the platform, that we host ourselves. 

Furthermore, it also affects the software we coded on the platform. That is not the case in AWS. So, 

standardization, automatic upgrades and the degree automation in the AWS platform environment is among 

the most significant benefits from my point of view.   

Victor: Are Topdanmark saving money by using a platform such as AWS?  

Respondent: No. Because Amazon knows well enough what they want for their services.  

Tobias: What about saving resources? 

Respondent: Not yet, but it will. I mean, initially we save money. However, we end up paying the same 

amount of money in the long run. Thus, it has nothing to do with cost savings. We see plenty of other 

benefits, but cost savings is not one of them. 

Victor: Interesting. What are the other benefits that you see? 

Respondent (15:28): Well, you can say that the platform creates a frame that allows us to focus on what 

we’re good at and practice what is important for our business instead of spending time on technical 

practicalities. Basically, we can spend more time on developing the business – and that is difficult to buy 

from a vendor. It’s business value that arise from an increased focus on core competencies. Also, speed or 
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efficiency is worth to mention. We don’t have to wait for our own IT department to establish necessary 

computing resources– it’s always there. As a result, we can start developing whenever we want to. 

Tobias: Do you feel like you are you becoming increasingly agile? 

Respondent: We’re getting faster. I don’t think it would be right to compare this with agile. I see agile as a 

method for developing software. But it definitely increases our speed. 

Tobias: Let’s talk challenges and downsides. 

Respondent: One challenge is that we still haven’t reached the break-even point for our investment in the 

transition to AWS two and a half years ago. We’re certain that it will, and the forecast is good, but it is a 

substantial investment to learn how to navigate this platform. Also, there’s some integrations that need to be 

in order. We need the platform inside AWS to communicate with other systems in our organization. Things 

need to fit together. That can be a hurdle.  

Another challenge is to train and educate employees. It’s difficult to find talented resources with the required 

skills to do this. It creates a bottleneck. Especially when we’re not able to find resources that are able to work 

in these environments. When that happens, we’re not any faster than before using the AWS platform. The 

availability of competencies and knowledge is an issue. 

Victor: So, is it technical or business resources you’re looking for? 

Respondent: In the case of PaaS, it’s mostly technical resources we’re lacking. It’s people with a technical 

understanding of the impact PaaS has or can have on our setup and operations. How should we use it and 

have do we control it? Here, I’m especially concerned with the cost. Right now, a developer can easily spin 

up 10 virtual servers at X dollars per day. So, there’s a strict need for governance to ensure that the economy 

is not blown up. 

Tobias: So, is this something that you are thinking about when building new solutions? 

Respondent: Yes, we have started to focus strongly on that. Also, we’re aware that the trend in cloud 

computing is shifting from ‘how do we use it?’ to ‘how can we manage the cost?’.  

Victor (20:50): Did the investment in PaaS imply any organizational challenges?  

Respondent: It has actually not been that great of a challenge. It’s to a large extent a question of mentality 

within the IT management. We’re positive towards PaaS and cloud. We pushed away any fear such as 

cybercrime and embraced the idea that it would be better to adopt the solution we have today. There may be 

some expectational challenges, as you’re told that in two months everything should be running on rails. And 

then two years later, you’re still learning how to use it. When something is promised and not kept, it can 

create resistance. This didn’t happen to us and I think that was because we maintained a positive attitude 

right from the beginning. However, in other organizations, I would expect this to be a challenge and 

potentially create destructive resistance. 

Tobias: Have you experienced challenges related to the vendors? 

Respondent: Not really. I think that’s because only a few recognized vendors are currently present in the 

marketplace. I see a challenge in the fact that this technology usually is born within small environments with 

limited control and less guidelines. But the day the technology is lifted to corporate level, all challenges 

reveal themselves. Something that takes two months in a small garage shop or a single department may take 

two years in corporate settings. We always expect to be in control and that takes time. 
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Victor (24:20): How would you compare Topdanmark today with a scenario where you didn’t decide to go 

into cloud and PaaS around three years ago? 

Respondent: All things taken into consideration, I don’t think we’re better off today. But we’re much better 

positioned for the future. Up until now, it has been a long-term investment in something that eventually will 

become better. We’re not there yet, but I honestly thing we’re getting there. After three years, I think we 

should be able to harvest the fruits we have grown for the past time. 

Tobias: How do you measure that and how do you expect it to happen? 

Respondent: Well, we can see that an increasing amount of our applications are being delivered under the 

principle of continuous delivery. But we also have applications being delivered with the same principle 

outside AWS. So, it’s not like we couldn’t get this if it wasn’t for AWS. Therefore, it’s really difficult to 

measure. It’s more a question of trusting that this is indeed the future rather than a factual based statement 

saying this is better. If we let old technology stick around for too long, it will become even more difficult to 

attract talented resources. In that sense, it’s also about giving your employees technology they find 

interesting and supports their skills and capabilities to eventually achieve better results.  

Victor (27:02): What about five years from now? 

Respondent: At that time, way more of our activities related to software and development will happen 

through PaaS - this I’m not in doubt of. I’m thinking around 50%.  

Victor: What kind of influence will this have at Topdanmark at that time? 

Respondent: It means that five years from now we’re in a position where we can focus on developing our 

business instead of technical debt. We will be standing on a platform that allows us to keep building.  

Tobias: So, less focus on running and operating applications and more focus on developing new solutions? 

Respondent: Definitely. As a matter of fact, we don’t spend that much on running and operating our 

applications at this time. Most of our servers are already being outsourced and whether it’s Amazon or Atea 

that are hosting our servers doesn’t matter too much for what we do. We just pay one place instead of the 

other. However, we do expect Amazon to invest more into their services.  

Tobias: Do you expect to employ fewer developers in the future?  

Respondent: That should be a product of adopting SaaS. I don’t think PaaS will have much influence in that 

regard.  

Tobias: Do you expect business people in your organization to develop though PaaS? 

Respondent: No, I don’t. I think the definition of a developer is going to change. But from previous 

experiments, such as RPA projects, we’ve seen that these kinds of alternative developing techniques remain 

an IT discipline. The business people don’t find this interesting and they’re not good at it. I think the same 

story is true for PaaS. At the same time, I think the coding discipline becomes easier with PaaS. But it will 

still be IT people doing the job.  

Victor: Are you already using, or do you plan to develop data analysis techniques such as machine learning 

and AI on your AWS platform? 

Respondent: We have started a data lake project in AWS. In terms of machine learning, you should ask my 

colleague. I know we’re using it, but I’m not sure whether it’s in AWS. It’s worth to mention that right now, 

we are not really investing in cloud for the sake of scalability. That’s why we still want to run certain things 
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in-house. It’s more expensive to let Amazon run it. So, when the day comes where we need to spin up 

several servers at peak times, we’ll be looking in the direction of AWS once again. But the price is an issue. 

E. Interview: IT Architecture & Operations Manager, TOPD (04-01-2019) 

Victor: What’s your role and responsibility at Topdanmark? 

Respondent: I’m managing our IT architecture and operations. That covers all applications and the related 

architecture to each of them. My role is to make sure that the architecture and the operations are working 

together. The other part of my role is to make sure that all applications are running properly. That includes 

infrastructure, service desk, DevOps teams, integrations, mainframe clients etc. 

Victor: Can you describe your IT architecture and the role of cloud computing? 

Respondent: We have a traditional mainframe setup. The heaviest of our applications or running on these 

and are hosted by IBM. Then we have a decentralized server platform (server farm) consisting of around 

1500 servers which is windows-based. These are practically all virtualized. I think 98% of our servers are 

virtual. In addition to all of this, we also have servers in the cloud. Most of these are running in Amazon 

Web Services. That is the major part of our infrastructure. We also have a number of services running as 

SaaS. An example of this is ServiceNow, which is not hosted by us or AWS. 

Regarding the AWS installation, we use that as a platform for developing all web content. We also have a 

data lake running in AWS as well as our machine learning setup. That’s what we have at Amazon. On the 

Azure platform, we’re running Office 365. We are, however, not using this as a developing platform. That’s 

probably more of a SaaS solution. We’re currently looking to move our intranet into Azure upon SharePoint. 

So, we’re using both Azure and AWS. 

I should mention that we also use ServiceNow. That’s our IT service management system. We use that for 

automation of all operations, incidents, change and so on. We also use this as developing platform. There’s a 

couple of applications that we developed on the ServiceNow platform. ServiceNow is both a SaaS an aPaaS 

solution. We have made an application for contract and case management. 

Victor: So, you’re developing in both AWS and ServiceNow? 

Respondent (7:04): Yes. Or well, ServiceNow is more high level. We are using AWS way more developing 

purposes. We are also going to use it even more in the future. Initially, we created a continuous delivery 

container pipeline in AWS. Now, we’ve transferred this to our own servers. The reason for this was that 

AWS contained a lot of functionality that we didn’t have already. Accordingly, we could get up to speed in 

no time. However, when we started to become successful in this setup, the price of running this solution 

revealed itself to be rather expensive. We found it to be cheaper to run on premise. We save around 500.000 

DKK a year running this ourselves. 

Victor: Can you go into details about how you use the AWS platform? 

Respondent: We use AWS a lot to develop websites at Topdanmark. That’s mainly JavaScript and 

serverless lambda functions. Then we have established the possibility to create several environments such as 

test and production. So, we have our developers coding on the AWS platform. That’s the web part. Then we 

also have our data lake and IoT. At the moment, we use our data lake for agricultural slurry tanks. We have 

sensors in different farmer’s slurry tanks. These sensors transmit data into our data lake. We’re crunching 

these data and provides them to the farmers online. As a result, they’re able to digitally inspect the condition 
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of their slurry tanks. There are alarms notifying the farmers if their tanks reach critical limits. It’s important 

because these tanks need a specific amount of slurry. Otherwise they are in danger of collapsing. We have 

developed the functionally concerned with receiving and crunching data as well as the alarm system on the 

AWS platform. That’s merely one way to develop and utilize the different technologies available on the 

AWS platform. All thing being equal, that would’ve been more difficult to do without the AWS developer 

platform.  

Victor (10:35): So, what kind of influence do you think PaaS have had on your organization and products? 

Respondent: So far, I don’t think there’s any solution that we couldn’t make ourselves without AWS. From 

a technological point of view, we would be able to do the same things. It’s all about the speed at which the 

solution is delivered. There’s so much out-of-the-box functionality and new technology inside AWS and it 

would be very time consuming if we had to establish all of that ourselves. As an example, we just established 

a log system based on elasticsearch in AWS. This comes as a service from AWS and we simply must 

configure it. But we are not required to operate the underlying database structure because it comes out-of-

the-box. So, it’s about speed and efficiency. It’s about how fast we can deliver solutions to the business and 

at what establishing costs. We also use AWS as a backup solution for some of our archiving documents.  

Tobias (12:30): I’d like to get back to the slurry tank solution that you mentioned earlier. Why is you that 

delivers this solution to the farmers? 

Respondent: We have a partnership with an agricultural organization that provides various services for 

Danish farmers. As part of that partnership, we have made it possible for farmers to see their insurance 

coverage on the same portal. In relation to that, we have decided to add additional value to both existing and 

potential customers by making the slurry tank solution available for all members within the organization. 

The next step would be to pair farmers with one another based on capacity in their slurry tank. That way 

we’ll make sure that farmers avoid collapsing their tanks. That’s the kind of services we would be able to 

offer our customers. That’s interesting because we’re making us attractive in that specific market. But to 

answer your question, Topdanmark has around 50% market share within agricultural insurance products in 

Denmark. Accordingly, we found it valuable to come up with new solutions in this area. 

Tobias: So, it is a way to attract new customers? 

Respondent: Yes. It’s a way of attracting new customers and add value to the farmers that other insurance 

companies wouldn’t provide them with. I think most people find insurance to be boring. So why should we 

even be talking with our insurance firm? We need to find ways that make us increasingly interesting to the 

customers. IoT could be a method to achieve that. Basically, IoT could be used to predict insurance-related 

damages.  

Victor: Do you see PaaS as an enabler of these types of solutions? 

Respondent: Yes. Because it makes it easier to develop such solutions. More functionality is being 

provided. This includes the IoT platform that we developed and established in AWS. They hand us all the 

necessary technology to support this and it would be costly and time-consuming to install that ourselves. 

We’re being handed an increasing amount of functionality through a platform such as AWS. We can develop 

solutions with AWS faster and cheaper if it’s based on technology that we don’t already have in our house. 

But the moment we are talking infrastructure it’s typically more expensive. That’s the value of PaaS. IaaS is 

the opposite. To us that means that cloud is not necessarily cheaper, but it provides us with the capability to 

deliver certain business functionality and solutions.  
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Victor (17:50): Is PaaS increasing your creativity? Does it make you find solutions that you wouldn’t be 

thinking of otherwise?  

Respondent: There’s no doubt that we discover new functionality all the time. Most of these technologies 

are being introduced in the cloud. Thus, it helps us recognize the possibilities out there. Suddenly, we can see 

a connection and offer new products and services to our customers. 

Victor: So, there’s some innovation going on? 

Respondent: Innovation happens on the cloud platform. Artificial intelligence and augmented intelligence 

are receiving a lot of attention these days. We’re starting to see services in AWS that builds upon these 

technologies such is image recognition. We could install a similar solution on-premise. However, that would 

be very expensive. Image recognition is a good example of a technology that could be relevant for insurance 

purposes.  

Victor: What’s your perception of your customers attitude toward these services? 

Respondent: I’m sure they have no idea who’s delivering the specific service. They know Topdanmark of 

course. However, the more services we can offer the more interesting we are to the customers. Then again, 

some services are more or less expected nowadays. Also, I don’t think the customers are going to realize the 

value of these services until the day it saves them from a major damage. That’s an issue. Because that means 

we’re not interesting until after people need insurance. We’re behind as industry and I think the reason for 

this is the fact that we have so little interaction with our customers on a yearly basis. Consequently, it can be 

difficult to justify a big investment in fancy cloud technology. However, a large group of our customers still 

expect to handle their insurance activities through an interface that resemble cloud technology. Still, many of 

our systems are more than 20 years old. They’re from a time where no one thought about digitalization. Back 

then, we would ask people for material and documents that were easy to provide physically at the time. 

Today, this is not the same case. This is where the new functionality in a PaaS world facilitate that we start to 

design our business differently. I’m certain that AWS eventually will offer functionality that we can use to 

calculate premiums on our insurance products. This will change the way we do business. I’m sure we’ll have 

to offer more than just insurance products. 

Tobias: Do you feel that you’re becoming increasingly agile? 

Respondent: I’m not sure if we’re getting more agile. I view that more as a method. We can test things 

faster. It becomes easier to test new ideas and solutions. But I think it would be too much to say that PaaS 

alone makes us more agile. 

Tobias: How is it going to affect your department in the future in terms of resources?  

Respondent: In the short run, it will have zero impact on the amount of resources. However, it means that I 

already have my own cloud team. I got this within the last year. The ability to control the costs from Azure 

and AWS is a science. It requires other competencies. 3 years from now we still have some mainframes and 

an on-premise setup but a much larger footprint in the cloud. I don’t think PaaS are going to reduce the 

amount of resources in our business. Mostly, we’ll be looking for new knowledge. 

Victor (26:20): Have you experienced any challenges from the use of PaaS? 

Respondent: We already mentioned one of the challenges. That was the cost of cloud services. On a unit 

basis it’s more expensive compared with a situation where we provide the service on-premise. But then 

again, we wouldn’t be able to deliver a lot of the units we provision through the cloud. In that case, it’s okay. 

But it’s a great challenge to control the cost and to make budgets with reasonable accuracy. That’s one issue. 
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We also spent some time on implementing sufficient security and compliance. This is not because we’re 

afraid that AWS is lacking these skills. In fact, we have no doubt that AWS has better cybersecurity than we 

have. It’s our use of AWS that creates a risk. It’s a matter of understanding the consequences of a given 

action on this platform. Because that is new to us. It’s a significant challenge to maintain a sufficient level of 

security when we’re using the PaaS platform. It’s a new environment that we need to learn to navigate.  

Victor: Is this about access rights? 

Respondent (28:25): Yes. And it’s about configuring our firewalls properly. There’s tremendous cultural 

and process related changes that need to be established in order to avoid compromising our security. I have 

no doubt that we on the top of this. But it’s a big task and takes time. Additionally, we do sometimes 

experience latency. That’s a matter of physics. 

Victor: Any organizational challenges? 

Respondent: We had challenges in the cross-field of our operations and development teams. Basically, 

we’re pushing the standard for which tasks should be done where. How far can you go as a developer? Can 

you deploy solutions to production? Figuring out existing organizational roles and responsibilities can be 

challenging when introducing a PaaS platform. We found the solution to be tight cooperation between 

departments. We had to embrace the DevOps mindset. 

Tobias: Any vendor specific challenges? 

Respondent: Well, Azure mostly relies on Microsoft technology and AWS builds upon Java. We happened 

to select AWS because we had certain competencies there. But it’s completely right, you’re locked when you 

select a designated database technology. It’s relatively difficult to move away from that. However, it’s not 

that much different from an on-premise setup. What’s really difficult is the legislative part of this. When 

you’re in the cloud, the government perceive you as actively outsourcing to third party and foreign vendors. 

As a result, you need to be able to prove that you have an exit strategy. This is especially a concern for most 

financial firms. But I’m not more concerned about a lock-in situation with AWS than any other vendor. So 

yes, it’s a problem. But it’s mostly a problem because of the related legislation.  

Victor: Compare your situation today with a scenario where you didn’t invest in PaaS. What’s the 

difference? 

Respondent: The primary difference is that we can launch solutions based on advanced technology such as a 

data lake, advanced web development, machine learning and IoT much faster. We would still be able to do it 

but at a slower pace. It’s just technology. It’s like moving from a mainframe to a virtual machine. Things are 

getting faster, cheaper and easier.  

Another challenge is to find the necessary resources. Because cloud is so different, it’s difficult people that 

know enough about it. AWS and Azure specialists are not easy to find. The struggle to find resources slows 

us down. Both in terms of errors and waiting time. It’s an overlooked issue. 

Tobias: So, what’s your opinion on the statement that PaaS makes easier for non-IT people to build solutions 

on these platforms? 

Respondent: We’ve heard that statement every five year for the last 30 years. To me, PaaS has nothing to do 

with that. SaaS is slightly moving in that direction. Still, you need basic technical capabilities to configure 

SaaS. At Topdanmark, it’s skilled technicians that use develop with PaaS. 

Tobias: Is it an issue that people are free to provision applications on demand? 
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Respondent: It would be but luckily, it’s not the case at Topdanmark because we chose to centralize 

procurement of IT due to the same reason. 

F. Interview: IT Operations Manager, APP (08-01-2019) 

Victor: Can you start by telling a bit about your position and responsibilities at AP pension? 

Respondent: I’m the head of IT Operations and my responsibilities are everything concerned with 

operations excluding development. We have all IT in-house with a few exceptions, but we are currently in 

the middle of outsourcing a lot. 

Victor: Can you describe your company? 

Respondent: AP is a member owned pension company and in reality an insurance company with a 

supervisory board and board of directors that are both appointed by the members, and then a traditional 

profession-oriented hierarchical organization underneath.  

Victor: What kind of insurances do you sell? 

Respondent: Pension schemes, which is insurance science, and then it is health insurances. 

Tobias: How many employees does AP Pension have? 

Respondent: We are about 300 FE’s.  

Victor: Can you describe your IT architecture, which role cloud computing has or how you expect it to 

implement it? 

Respondent: We have all of our infrastructure on this address except for a few components that are hosted 

elsewhere. Historically, there haven’t been any strategy behind the way these hosting agreements and 

outsourced operations that isn’t on this address, where that should be located at. Other than that, it is a pretty 

homogenous infrastructure based on standard components on products as they’re known in the market. The 

most interesting is that we split our application landscape into two groups. The first one is Microsoft-based 

solutions and the other is proprietary solutions, which are our core systems that handles the insurance and 

pension policies. It is two different platforms. One of them is mainframe-based. There are only two 

installations in Denmark. The other is at one of our competitors.  

The other platform is AIA, which is .NET-inspired, but has been developed over a long period of time. We 

have a three-split landscape. The Microsoft-side is very traditional with platforms like Sharepoint, SQL, IS 

etc. 

Tobias: Is that Microsoft Office 365? 

Respondent: No, not yet. We have a range of SaaS-solutions. These are both business and back-office 

solutions like HR. We have an Office 365 agreement but haven’t migrated into it yet. This is the first time 

we start using a platform as a service in the way you define it. In a lot of ways during the years we have 

established service agreement with external vendors who delivers infrastructure, hosting in the shape of 

platforms, Sitecore and other constellations, which for us is a PaaS/IaaS. If one expand the definition of 

PaaS, then our installation of Sitecore is hosted at a vendor and we are not dealing with the infrastructure at 

all. In turn, we display a platform to those who develop our corporate website and other solutions. So, within 

that definition, we have certain forms of PaaS. In my world, when you talk about PaaS, it is not only about 

the big companies like Azure, AWS etc. It is also about the small private platforms. The reason is when you 
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talk about ‘as a service’, I define it by two parameters. One, you get access to some capacity, which you can 

adjust without making an investment. If I were to adjust that in our own datacenter, it requires that I make an 

investment first. Second, economically you have a different cash-flow.  You don’t have these tops, where 

you invest in capacity and then it’s the depreciation of that capacity that makes up the operation costs. This 

can be interesting in some constellations. Especially in companies that are careful with their cash-flows. 

That’s typically not the case in pension companies, because we have enough money. Instead we think about 

rate of returns over a period of thirty years. So, the economic incentive is not very big for us, especially 

knowing that it isn’t necessarily cheaper.  

Victor: Can you elaborate a little bit more on how you use PaaS related to Sitecore? 

Respondent: Yes. We have bought a platform, some environment and some service management for a 

monthly fee. We have made some agreements about processes on how third-parties that develop solutions for 

Sitecore gain access to the platform, so they can test and put it in production without our involvement. Of 

course we involved with accept test etc., but we are not involved in the development or the operations. That 

is the advantage you get from using PaaS. 

Victor: So you don’t develop anything yourselves on that platform? 

Respondent: No, but we could have. There are other alike constellations e.g. our on-premise Sharepoint 

farms are operated by a third-part even though they are physically placed here, but it is our own developers 

who develop the solutions. That is another constellation where we don’t operate it ourselves but instead buy 

it as a service. This constellation still means that we have some investments in hardware.  

We have a lot of SaaS-solutions like ServiceNow, a HR-solution, another Sharepoint, our callcenter solution 

etc. So probably like 20 solutions spread around the company. We don’t develop anything on these solutions 

since we buy them off-the-shelf. However, there are some integrations which requires a bit of development.  

Victor: So do you have any plans to acquire platform where you have to develop yourselves? 

Respondent: The approach we have chosen for solutions that aren’t our core systems is to outsource 

everything. That is underway now. We are outsourcing infrastructure, operations and development. We keep 

the core systems in-house which are proprietary platforms that aren’t easily moved to the cloud. One of the 

reasons for doing taking this approach, including development on the .NET-platform, is that we have also 

acknowledged that the way we deliver solutions to the business requires an increased agility. When I say 

agility, I don’t mean fast and cheap, I mean our ability to adapt quickly while at the same time create more 

“delivery power” – being able to run multiple projects at the same time with the same people. In the end its 

all about the number of hands. Capacity is about hands. If you have a very waterfall-based approach to 

development, you won’t be able to fully use your development resources well enough. 

Victor: So you’re saying one of the reasons for not using PaaS more is because it requires more agile 

competencies than what you have now? 

Respondent: Yes, you could say that. Being agile, isn’t only about developing after some agile 

methodology, but also about having resources available when you need them. Here you can talk about 

DevOps, Toolchains and stuff like that, which have complex processes. In an organization like ours where all 

processes are very waterfall-inspired, it requires that we build a parallel development organization to address 

this with very different competencies plus the investments into a production environment it requires. We 

have made the decision that it would be too costly and too complex in our relatively small organization. 

Thus, the motivation for outsourcing is to acquire that part. So where does the PaaS fit in? Well, we have 
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made sure to choose a vendor that can establish those tools and has the competencies necessary for going 

agile, not only development methodologies, but also the right tools to do so.  

Victor: Is that because you see some benefits from developing using PaaS but don’t have the competencies 

to achieve those benefits? 

Respondent: Yes you can say that. PaaS isn’t a goal in itself but a means. Where it gets interesting, is where 

you have some resources. The term ‘resources’ is being used to describe both machines and humans, but here 

we’re talking about machines. Those resources where, in an agile world, has to deploy environments, latest 

builds, data from production. PaaS is one of the tools to deal with complex environments etc. In my 

worldview, PaaS as a business model isn’t interesting here. The interesting thing here is that we get a 

structure which has an API, that makes it possible to code the infrastructure, which means that you can 

automate the establishment of those resources you need to develop in an agile way.  

Tobias: Do you mean like being able to spin up new servers easily? 

Respondent: Exactly and being able to automate it, because otherwise we would just move some operations 

people from infrastructure to establish environments in an agile way. It doesn’t provide the rationalization, 

the speed and the agility you would think. So, really infrastructure as code is more interesting than PaaS. 

Sometimes I think that the dialogue about cloud services and everything else than SaaS is a little twisted, 

because it is not Amazon or Azure that makes the difference here, it is the approach on how you provision 

resources – especially when we talk about development. When we discuss provisioning, we have some 

environments that are more unchangeable because they have a specific lifecycle, and then there are some 

variations in capacity depending on consumption. Of course, it is interesting being able to only pay for the 

capacity you use.  

In reality, it all depends a lot on the industry you operate in and the competitive landscape you’re in. If you 

for example sell digital services online like Netflix, you probably need to have a continuous stream of 

releases and also the opportunity to scale capacity by a lot up or down. In this scenario it makes good sense 

to have a very virtualized approach to how production environments are provisioned – both in development 

and production. In this scenario you only have one product, which means that everything is tuned for one 

single product. Some parts of a bank is comparable, for example MobilePay, but a bank also has other 

products. So a lot of companies have a multimodal approach to development and operations, where you both 

have fast moving objects and a normally paced organization that supports stuff like back-office solutions. 

Stuff like legacy solutions normally need accuracy and stability more than being able to move fast. That’s 

the world we operate in since we don’t have any fast moving objects. Our solutions aren’t being used by 

100.000 customers each day. On a good day we probably have 500 unique visitors across all of our solutions. 

We don’t have very varying capacity need and a big user base. That’s probably the same across the pension 

industry right now because we’re behind for example the banks. On our solutions we’re probably a 

generation behind. We have begun to mobilize for it though which is why we’re doing this sourcing. We 

don’t have a cloud strategy for our company, but there are areas that are moving in that direction – our 

customer-faced systems, which are .NET that we could see on Azure in some years.  

Victor: I agree that PaaS in itself isn’t the most interesting. It’s what you’re using it for, so what would you 

imagine that PaaS would do for a company like AP Pension?  

Respondent: If we define PaaS as a platform where you can host different solutions… 

Victor: Yes hosts and develops.. 
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Respondent: Sharepoint is a great example. We have a Sharepoint platform where we develop a lot of 

different solutions independent of each other. Now we’re outsourcing that platform to a vendor, who will 

handle everything. We could’ve chosen to keep the development in-house, and there is clearly a movement 

of moving the development to a PaaS with Sharepoint online. The benefit of this that you can easily deploy 

new instances as a copy of the old instances. It is a little more complicated if it’s on-premise. The value is 

when you use it as a tool to increase your capacity. Not only in RAM and disk space, but also in instances 

which is important when you talk about agile development. 

Tobias: Why is that? 

Respondent: Because agile isn’t about speed but the ability to switch direction. The ability to spin up an 

instance of a solution and develop on it, is what gives the agility. In a static development set-up, which we 

have, we have very static environments, so we’re in constant conflict about who needs the environment for 

whatever they’re doing. We’re in a constant conflict with having to refresh data, having old versions in the 

environments, which isn’t the one required for developing etc. By being able to multiply building another 

environment in an easy and automatic way means that you get a greater development capacity and less 

conflicts. In reality, it makes it possible to use agile development, the DevOps methodology and the 

continuous delivery methodologies. It’s a prerequisite. Here PaaS is without a question an enabler.  

Victor: What about some of the other technologies that are also available through these cloud services like 

ML, IoT hubs etc.? Is that something you could imagine using? 

Respondent: Yes. We actually use Azure a bit for some monitoring. The power of using it to run an 

application and establish a firewall only by clicking on a button, is of course great. However, the problem is 

that as long as you don’t have an automation machine behind it, you don’t create the necessary agility. You 

only move your operations competencies from hardware and OS to a user interface, which is called Azure or 

AWS. Because it’s not necessarily a developer who knows how to use all of these modules you can activate 

inside Azure. The developer doesn’t necessarily have the right competencies. In our company at least. I 

expect that ‘as-a-service’ solutions can give us a better delivery power.  

Respondent: I know that some of our competitors in the market who have tried DevOps, but have had to 

give up. It’s a massive investment in automation. One thing is to buy the platform, that’s easy. Another thing 

is to find the competencies needed and establish the right processes. You can also talk about compliance and 

security. We can’t just let data loose on Azure. However, we’re are definitely closer to put our data into 

Azure than five year ago. Now we’re doing it with our e-mail and stuff like that with limited sensitive 

information.  

Victor: Do you feel like AP Pension would be better equipped for the future if you started developing on 

PaaS instead of what youre doing now? 

Respondent: There is not an easy answer to that. Both yes and no. Yes, because we will start doing it at 

some point. There is no doubt that it’s direction we’re going. If we did it now though, it would take a year 

before we could deliver anything to the business because it’s not going to be smooth. It’s not enough to put 

people on a Scrum course. If it were easy we would’ve already done it. One of our solutions is to outsource 

to someone who has done it before, but it doesn’t mean that we expect to have agile development tomorrow 

on cloud platforms. Not at all. But we’re beginning a journey because the vendor has an interest in doing 

that, so they can increase the delivery power.  

Tobias: Do you expect any vendor specific issues such as being locked-in? 



 

 

 

114 

 

Respondent: There is a real risk, but it depends on which components you put in play. Let’s assume you use 

some lesser known components on the Azure platform. Those would probably be difficult to move to AWS, 

but a server etc. could probably be moved. It is two very different platforms. However, there is a third 

opportunity which is insourcing to hardware that is serviced from outside. But it all depends. There is a 

definitely a real risk, which you need to be aware of when you decide which solutions you base on PaaS. 

There is a reason we don’t outsource our core systems. We haven’t outsourced before so there is a certain 

insecurity about it in the organization. Let’s assume we developed a new core system based on Azure or 

AWS, the risk of not being able to move it anywhere else would be pretty big. I’m not talking about 

economy, but about the technical stuff since it might not be possible even with all the money in the world. So 

you really need to think long and hard about what you place where. There is also a limitation to what data 

you place where. I wouldn’t feel secure placing our customers health data, financial or other sensitive data on 

either AWS or Azure. However, generally I’m pretty confident in these platforms, but you cede the 

possibility to control your own responsibility. It’s not possible to outsource responsibility, so regardless of 

which platform you choose, it is our responsibility that data is intact etc. As a business we feel okay about 

placing the production data at a vendor, which doesn’t share infrastructure with other companies. 

Development data is another thing as long as you can use anonymized data. This represents a whole other 

challenge, because it is not every company that has anonymized data available or easily can establish them. 

One thing is if you have a single database, but if you have 100 that all is connected through a unique 

identifier called CPR, then you have a challenge because you can anonymize the CPR-number. That is 

something we have inherented because the IT in here is so old. PaaS or SaaS is cool, but our data puts a 

limited to what we can actually do with it. We had a big discussion about our HR-system in the cloud, 

because it holds sensitive data too, so it’s not insignificant which SaaS system it is. There are some 

American systems we had to leave out of consideration, because the data has to stay within Europe and the 

vendor has to guarantee that it doesn’t move out because of legal requirements. Using the opportunities to 

optimize your business using PaaS-solutions is sometimes pretty theoretical. You can agree to all the benefits 

on paper but you also need to recognize the context each single company is in before you can decide whether 

it’s easy or a longer journey. In our situation, it is a longer journey. 

Victor: Let’s say that you use all your development resources on PaaS and use the time it takes to make it 

work. If you should compare that scenario with a scenario where you do the opposite, what do you think you 

would be able to do that you otherwise wouldn’t? 

Respondent: That would mean that we would get an agility, where we could scale the delivery muscle by 

establishing another Scrum team and establish the technical resources necessary to support this scrum team. 

We get the agility to be able to switch direction fast. Right now it takes a minimum of three months before 

we can reorganize ourselves. This would be easier. Today we have four yearly releases, where we deliver 

significant improvement to our systems. It requires a bit of patience from the business. In a set-up where you 

have the necessary technical resources and the methodologies around it, you would be able to deliver 

satisfaction to the business in the most necessary areas. Small useful solutions instead of these big solutions. 

The smaller deliveries, the bigger efficiency. Those are the type of value you get from this set-up. That’s our 

vision. 

Tobias: So if the IT management had to formulate a cloud strategy, that would be it? 

Respondent: Yes definitely, but the journey is long. 
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G. Interview: Head of IT Development & Architecture, TIVO (22-01-2019) 

Tobias: What is your position within Tivoli? 

Respondent: I am responsible for IT development and architecture. Our company is almost classical 

divided. Formally I am under the CIO. The CIO is under the CFO, which is a bit atypical because our CFO is 

also our COO, who is responsible for sales, marketing and other things that aren’t traditionally the 

responsibility of a CFO.  

Tobias: Is what you deliver from IT not only to internal users but also externals like guest etc. 

Respondent: Yes. IT is divided into three. Development and architecture, which is my department. I have 

seven developers and some externals. The second is Respondent’s department, which is IT operations and 

infrastructure. The last one is the PMO, which is four project managers that runs both internal and external 

projects. We also have collaborators like Magnetics, which is a vendor to both marketing and IT. 

Tobias: How has your industry developed technologically in recent times? 

Respondent: The first 170 years nothing happened. Tivoli is 175 years old. If the power went out, it would 

hit the amusement park very hard, but if the network went out you could almost still have the amusement 

park running without having the guests noticing it too much. If there is back-up power for the cash register, 

the business could still run. However, we have seen that change a lot because for example “digital tour 

photo” and the loyalty programme, which we created last year, is purely digital and only exists in an app, so 

it wouldn’t function without real IT. Our IT department has grown from two employees to almost 30 in very 

few years. That’s also a sign that it is more than just keeping some cash registers online. It has become a part 

of the core business. Guest self-service has become very big and also the optimization of inventories in our 

F&B (food and beverage) shops. Here IT also plays a very big role, but that is on the internal side. It is only 

recently that it is the “guest-side” that has been impacted by IT.  

Tobias: Can the roller-coasters etc. run if the IT is down? 

Respondent: Yes. However, we can’t take photos because that functionality is in some of our Azure and 

Amazon clouds. The guest would still be let into the park and be able to go on the rides, but we will also start 

to use digital (entry) cards since it is cheaper for the guest and we gain one more interaction point. So we’re 

moving more towards digital self-service. Not to replace anything but as a supplement. 

Tobias: Can you describe your IT architecture and the role of cloud computing? 

Respondent: Our “line of business”-systems like the ticket-system – Galaxy from Gateway ticketing – and 

an older system called RES 3700 from Oracle have both traditionally been on-premise. That is two of our 

most important core systems. A third is Suite 8 which is Nimb’s. Those are the three that runs our business 

because we have a hotel, a park and a F&B shop. These three have been on-premise, but gradually the 

vendors will make cloud versions. On “Billetlugen”, which is our fourth leg where we sell tickets to shows, it 

has been outsourced. Everything we develop ourselves is by default cloud and Microsoft, because we don’t 

see it as a goal in itself to have anything on-premise. 

Tobias: How do you currently use Platform-as-a-Service? 

Respondent: First and foremost, we don’t use Infrastructure-as-a-Service because we don’t see any value in 

doing so since we don’t have very big IT operations costs. Software-as-a-Service we use quite a lot with a 

few chosen solutions including Dynamics 365 and Office 365. Our F&B-system from Oracle is also SaaS 

since it is a cash register-system in the cloud. PaaS which is where we develop in Azure has a strategic role 
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because it has helped Tivoli and my team to deliver more and faster in those areas, we want to achieve a lot 

and where our budgets and staffing is very low. If you look at our ambitions or what I have been used to in 

previous jobs, or if you compare with other companies, we have a very small department. So we have to take 

some very pragmatic steps and one of them is PaaS. It’s almost a necessity in order to be able to execute as 

much and as fast as we want to.  

Tobias: Are the end-users of your PaaS-based solutions internal or external users? 

Respondent: Most of them are our guests which is mostly our B2C-customers. Our B2B-customers is a 

much smaller group – companies that buys an event in for example Nimb – and they’re not directly affected 

by PaaS. If a company buys a lot of “gold-cards” via a telephone sales person, there will actually be a bit of 

PaaS involved in Azure Logic App, when they use Dynamics 365. This will provision the “gold-cards” in 

our galaxy-system and it is actually also PaaS that integrates to Idemia, so the physical cards are shipped. 

Here PaaS is used as very important connectors, but not as core functionality. Core functionality in PaaS is 

for the guests, which is what we call digital guest experiences. Last year we launched a subscription solution 

for our annual season tickets, which means you don’t actively buy for a calendar year at a time. For 172 

years Tivoli has had annual season tickets. But as many other companies, we want to change our business 

model so the guest doesn’t have to remember to renew their season tickets. This subscription-system is pure 

PaaS. It was our biggest project last year together with our loyalty programme, which keeps the customer in 

the subscription and tempts you to come more frequently. That is also developed exclusively using PaaS. 

Those are the two biggest core applications. They are called “the new Tivoli card” and “Lux loyalty”. 

Tobias: Had you still developed these solutions if you didn’t have the opportunity to make use of Paas? 

Respondent: You could have done it. The website is a Sitecore webshop frontend. This could have been 

hosted here, but is currently hosted at J-Net and will be moved to Azure soon. The background core 

application could have easily been running out of our basement, but it would have been a lot more expensive. 

I believe that some of the disciplines for example sizing, we have been pretty much been able to skip – the 

question about how many servers we should buy. It has given us a considerable improved efficiency in the 

project and reduced risks by making sizing almost irrelevant as long it is within reasonable limits. Time-to-

market, the ability to deploy, less risks and the way of making roll outs as well as roll backs are some of the 

biggest advantages of PaaS. A negative aspect of not being forced to take your time to consider sizing in 

terms of servers, network, CPU, when to take back-ups etc. is the price when you pay for the capacity you 

use since it is harder to predict the amount. For example, we have a SQL-server – Azure SQL – which 

collects data and deliver to our marketing-system and it had to process so much that we had to turn up the 

instance, which is very easy by the way. Instead of costing a few thousands a month it ended up costing 

30.000 a month, which is a lot of money and business-wise it doesn’t contribute with any real value. It’s just 

integration infrastructure, so here we learned the negative side of PaaS because it is so easy to scale we have 

ended up with much higher costs than expected. One of our current projects is to exterminate it because it is 

designed wrong. 30.000 is cheap for what we actually get with a SQL-server of that size, but it is a bad 

design. I have a similar story with an API-app, which also is a capacity-controlled unit where we run our 

self-service logic and Tivoli card logic. We discovered that it ran on a PC that is smaller than my laptop, so 

we turned up from a 300,-/month machine to a 4000,-/month machine, which then started working 

immediately. If had to go purchase a new server it would have taken much longer.  

Tobias: You mentioned earlier that PaaS has played a strategic role in Tivoli. Can you describe a bit more in 

detail about its current and future role? 
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Respondent: It gives us the opportunity to pretty agile in regard to our strategy in Tivoli, where don’t 

exactly have a five year plan for anything in detail. Here in January I barely have an idea of what I am going 

to be working on in March. For the time horizon we want to keep open and be very flexible, I consider PaaS 

as being one of the building blocks to achieve this. Of course next to this, I consider having people and 

project managers who know how to work this way and be flexible. Now the IT-platform is also more 

flexible. 

Tobias: So it is easier to shift focus? 

Respondent: Yes, shift focus and developing, but also getting things over the ramp where we don’t use a lot 

of time on what I call ‘plumbing’ or instrumenting of infrastructure. I think PaaS, besides enabling faster 

deploying than on-premise, removes some of the trivial tasks. If you code on a PC server on Windows-level, 

how do you monitor what’s going on? You have to build and think about that yourself. How do you perform 

APM, which is called Application Performance Monitoring? In Azure you just use Applications Insights, 

which is almost just turned on by a click of a button. In terms of back-up, again it is almost automatic, so 

everything around of your core application is handled for you. Web Jobs is another example of a technology 

that Azure provides. So this framework that is around your core applications means that you have to spend 

less time on ‘plumbing’, which means that an hour for a developer goes further. We can make more 

functionality. Like I said a bit earlier, you can get some of the same on-premise, but my experience tells me 

that it is more static frameworks. For example if you back in the days bought IBM websphere application 

server or BEA Aqua Logic and other big nice application servers that are big and nice and heavy to dance 

with. In contrast, I think PaaS, because it is hot and Microsoft, Amazon and a lot of other are investing like 

crazy in it, you get something that is better and easier to deal for the price. It also makes it easier to attract 

employees. Is Tivoli an attractive IT-company? No. Why would you work in the IT-department in Tivoli? To 

gain free access to the amusement park? IT-people would probably rather work in places like Danske Bank 

because there you deal with hardcore IT or become system consultant in a company where you get to try 

different things. So PaaS actually help me hiring the right people. I hired three new employees since we first 

met in December and that is without a doubt somewhat because of PaaS. If I had said ‘We use BEA Aqua 

Logic, we code in C-sharp and run batch-jobs on-premise’, I think we would have only been able to hire one 

of those people.  

Tobias: Have Platform-as-a-Service led to Tivoli gaining new competencies as a company? And if yes, 

which? 

Respondent: In IT, if we start from the bottom, within my development team. Yes we have gaining a lot of 

new competencies. I started in Tivoli about a year ago. Then the development team was about half of what it 

is now. The competencies they had at that time was about integration technologies and they thought a lot 

about virtual machines. They had only just started using Web Jobs in Azure because they had figured out 

how to make that work. They didn’t use all that goes under the category of ‘serverless’, where you don’t 

have to control the capacity and count instances, because the platform figures that out itself. Logic Apps is 

an example of something we use a lot, which is serverless. Some would say it almost looks too child friendly 

and easy. Really old developers might wrinkle their nose a bit, which might be a little disadvantage of some 

of these technologies. However, when you look closely enough and see what you gain by using Logic Apps, 

which is a higher-level of PaaS since it is serverless. Being able to develop something very fast and have 

gained the competencies to master Logic Apps in the team – we have built our own connectors to our old 

systems in Logic Apps by dragging-and-dropping them together. Here my developers actually realized it 

isn’t a toy, but not worse either. It’s like a car with automatic transmission. You can focus on driving without 

having to switch gears. It allows us to do what we’re supposed to. The competencies we have gained in my 
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team over the last year has allowed us to scan for different PaaS technologies. We have also found 

technologies we have chosen not to use for a variety of reasons, but we have been educated on the job. I also 

had an external consultant who primarily had task of showing us new technologies. We also had cloud 

architect from Microsoft, who was more of a technical salesman, with the purpose of clarifying the use of 

some concrete technologies for example something called API management in Azure. So we have gained a 

lot of new competencies. There aren’t any of the three I just hired who has a lot of experience with cloud, but 

I can see that it isn’t so difficult to go from good code to good PaaS code. It is a lot of the same disciplines 

with some new ones. I believe that it is one of the reasons they even want to work here.  

Tobias: Is it possible to pull those competencies up on a higher level for Tivoli? Like what opportunities has 

it given Tivoli as company?  

Respondent: If you look at the marketing department, which is our closest collaborator in terms of digital 

guest experiences – Respondent you will talk to a little later is the head of digital marketing – it has given 

that part of Tivoli’s business an opportunity to decide on something very late and release pretty fast. That is 

more a capability they have gained than a competence though. We have gotten an opportunity of not having 

to plan very far ahead. That is in some way’s luxury. Of course it can also lead to backfires, but the ability to 

be flexible we now have. For example, right at this minute, we’re testing terminations of TIVO member 

cards. We became aware of a missing feature that we originally chose not to implement. With PaaS, I created 

this feature last night which is being tested today. The decision was made yesterday at 14, implemented at 16 

and tested today. I admit, it is a bit of a lucky example – not everything is going as fast. If we had to deploy 

code for the same it would have – unless we had spent a lot of money on investing in a pipeline, deployment 

etc.- been a lot harder on-premise. Tivoli as a business have gotten some solutions faster, but not necessarily 

better because there aren’t necessarily less mistakes. On the contrary, some would say that you’re tempted to 

run faster which gives you less time to think twice. I don’t believe it is PaaS fault though, because it is a 

capability to get faster to the end-game by skipping the boring stuff. Should you thought about it more? A lot 

of people would say ‘No, fail fast’’ and other mantras saying rather release something and then tweak it 

after.  

Victor: How has PaaS enabled regular IT-projects the one’s you launched last year? 

Respondent: The headline is still decreased time-to-market and the delivery time which is the sum of many 

factors. It is more fun to work with which has given me a more motivated team, which is a soft factor but I 

think it is important. It is just as important as being able to attract employees. Hadn’t I been able to attract 

three employees, I would have paid 2,5 times that much for consultants which would have lead to 2,5 times 

less being done. Being able to deliver faster is probably the main headline. Scalability – an example from our 

Sitecore today, which is our Web DNS-system that is hosted in IaaS because it runs on one server. It cripples 

when we launch a big campaign, so the fact that everything else we have made actually scales has made me 

very excited when we have peak times and don’t have to worry about it. The Tivoli card and the Loyalty 

program scales better than the rest and I also consider that to be a business capability that PaaS provides, 

because if I had to buy a lot of servers in order to scale – I probably hadn’t gotten permission for that. Even 

if we had had virtual servers in the basement, I still wouldn’t be able to turn them up and down. The fact that 

it is self-adjusting to a great amount or I could turn up with the click of a mouse is a very non-functional 

capability in terms of scalability.  

Victor: Has it made you more innovative? 

Respondent: I think you can say it has made us more innovative because it would typically be someone in 

my position who would turn down an innovative idea, because we can’t operate or don’t have the money to 
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develop. With PaaS in the toolbox I have been much less negative to these types of ideas. In 2018 we 

succeeded with releasing both the subscription-based annual season tickets and the loyalty program, which 

are two huge inventions for Tivoli. We had probably only been able to succeed with one at most without 

PaaS. 

Tobias: Do you see PaaS as having any influence on your competitive power?  

Respondent: No I wouldn’t say that. It is hard for Tivoli to measure competition directly, because Tivoli is 

so based on its brand that we don’t really compete with others. Tivoli and Bakken you would think is in 

competition, and yes we could steal some customers from them, but that is so long from PaaS and what we 

can and do. It is not the traditional competition against others, because some people go to Bakken since that 

is what they’ve always done, it is more about reducing churn and optimize earnings per guest, we have 

greatly improved competitive power and profits. It is a competitive power in itself to maintain and attract 

guests, and make them more loyal while having them spend more money per visit. That will improve our 

topline and PaaS of course is an expense further down, but the products we have developed with it, helps to 

improve our loyalty and earnings in the long term. So yes, it helps to improve our competitive power. 

Without PaaS, it might’ve taken a year longer and costed some millions more to implement, which would’ve 

impacted Tivoli’s bottom line and competitive power for a longer while. I believe there are some amounts on 

both the top- and bottom line that is a direct result of PaaS, but you shouldn’t try to divide it. 

Victor: Earlier you touched briefly upon the challenges, but can you speak a little more about those? 

Respondent: PaaS is almost too positive since there aren’t any big problems. I don’t really see any 

organizational challenges. On the contrary, if you collaborate with partners cloud is naturally a little easier. 

You avoid VPN access, so generally things are easier and better. So, in respect to collaborators, I don’t really 

see any challenges. Neither internally in Tivoli. It doesn’t really make any difference. On the contrary, it 

makes some things a little easier. In respect to Microsoft as our vendor, with PaaS and SaaS etc. you put your 

trust into others, so a breakdown hits – maybe not necessarily harder because Microsoft should on average be 

much better to run IT than Respondent. However, we have been very unlucky and have had some very badly 

timed breakdowns. That was SaaS though – our Dynamics, but I could’ve just as easily been PaaS. There 

was two and half hours on a Friday afternoon, where Dynamics 365 was down. That breakdown hit really 

hard and especially because we couldn’t do anything. The feeling of the breakdown was much harder than if 

it had been in our own basement. Sitting with your arm crossed and not being informed makes you feel 

pretty helpless. It most probably more about the psychology because I think over a period of five years, I 

think that statistically it will be better to run in the cloud, but when you have an experience like that it just 

hurts more. We have an escalation to Microsoft about their planned maintenance on Dynamics and Office 

because there are some service windows that goes from midnight to 12 noon or 12 noon to midnight, which 

doesn’t make any sense. Tivoli is open a big part of that time. I think we would have to come up with a very 

big check to be moved to some dedicated hosting at Microsoft, where we get our own service window. So 

yeah, I think it is a very big drawback that it is Microsoft who decides in the end. In respect to the vendor 

side, there have previously been some discussions about the transparency of the price, and I can remember a 

calculation that was terrible in order to find out how much a service bus would cost. It took 14 days for 

Microsoft to calculate the price of using an Azure service bus to transfer some customer data from on-

premise to the cloud. Simple, but because there were seven parameters it took 14 days to calculate that it 

would cost 72 kroner per month. So it turned out to be really cheap and I think a lot of the services generally 

have fair prices, but it can be difficult to predict. That is a drawback. If something has a consumption-based 

fee, you would think it is simple to calculate, but then I have to know how many transactions we’ll be 

getting. Consider if something turns out to be huge success – and this might be an organizational challenge – 
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we can’t really tell the finance people how much money Microsoft will be charging us next month, because 

by not having it on-premise we have switched from a high capex and a low opex to a low capex and high 

opex. The only thing I can really say to them is that if we get twice as many customers then it will probably 

cost twice the amount. That is a very vague answer to a finance man.  

Victor: You mentioned that you have hired three new employees since we first met with up and you also 

mentioned that it isn’t everyone who has experience with cloud, but what is your understanding of how easy 

it is to find resources who knows anything about this? 

Respondent: It’s impossible to find Azure specialist with lots of experience. Even just to find one with 

limited experience is a challenge. I gave up and changed the job applications that had been open for half a 

year looking for senior cloud developers. The market for these people is starving. If you have a few years’ 

experience with Azure or something similar like Amazon, then you can pick and choose between jobs which 

means it’s basically a bubble. Luckily, it is not that difficult to learn if you’re a good coder and understand 

healthy principles because it is fun and there is a lot of material available.  

Victor: Have you met any resistance from Respondent and his team about using PaaS? 

Respondent: You should probably rather ask him that question, but generally for the organization I will say 

yes. There is probably always a little insecurity about new things. That’s human psychology. There is a 

difference between how fast people pick up and get along, but especially for operations manager there is 

something about having to give up power. Your kingdom is reduced when you operate less servers. I have 

met some managers that were like that – Respondent is luckily not one of them. For developers it is maybe a 

little of the same. If you use serverless for example, which is the longest away from on-premise you get. 

Here a developer will have difficulties guaranteeing a given performance. Some developers will then say ‘if I 

have to vouch for the performance, I must run it on a more primitive way’. You don’t know how long it will 

take a Logic App to “wake up”. It will start, but we have measured that it might take a few hundred 

milliseconds, which is weird because it is right there and performs well once it starts. We have figured out 

that it is probably because we share resources and if haven’t been called in a day, it is probably been put on 

ice. If I ask a developer promise that it runs fast, then a clever developer will respond ‘no, I can’t promise 

that my code will run fast because it is in this the hands of this framework’. 

Victor: So what I’m hearing you say, is that the traditional developers maybe feel like they loose a bit of 

ownership over their product? 

Respondent: Yes exactly.  

Tobias: Have you adapted a DevOps mindset between your and Respondent’s teams? 

Respondent: Yes. Just because we run in the cloud it still needs to be monitored. Compared to our size, we 

are relatively mature, so we definitely work together. Both Dynamics, Office 365 and Azure are being 

operated. Respondent has less to do, because there aren’t any servers to keep an eye on, but there is still 

resources being used. Some operations managers don’t think giving up control is nice, and some developers 

will also say the same. Then there will be architects like me, who will make the wrong requirements like 

expecting the developers to vouch for performance, because then you end up running on-premise or IaaS.  

Victor: How big is PaaS in Tivoli in 3 to 5 years? Which new customers experiences have you used it for?  

Respondent: Yes. PaaS is 100% going to still be here. I know that we digitalization-wise and guest 

experience-wise, we will have developed a lot more solutions. We also have Tivoli Casino, which I haven’t 

mentioned yet. It is not my responsibility yet. But you could very well imagine that something like Tivoli 

Casino, where some is game platforms, where you put games on. There could be a lot of exciting ways to 
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develop something on PaaS. We ran a pilot a year ago, which didn’t go so well with face recognition using 

Azure’s Cognitive Services. Before you had to hire scientists but now you don’t need to have a clue about 

how it works. It put two pictures into their service – that’s a really cool example where PaaS makes it 

possible to build something with face recognition just by taking it down the shelf. Something like Cortana 

Bing Services for maps – how long is there between two points, you don’t need to code a line. Instead you 

just call a service. I think all of these services that are around the PaaS and the framework in itself enables 

that we with less and less funds can make more and more real solutions as long as we just think them roughly 

through, which is the architect’s responsibility. But yes, we will have much more PaaS-based solutions. I 

think that vendor-wise, because the language C# is generally most Microsoft. The platform .NET is the 

lowest common denominator, so the vendor login you get will grow bigger and bigger the higher up the stack 

you move and the more time passes. A risk assessment for IT in Tivoli would be that if Microsoft stops 

making PaaS then we have a gigantic problem compared to having run more traditionally on-premise, where 

there would be bigger chances of moving on with a different vendor. A switch from Windows to Linux could 

in some cases be easier, but that’s the price of getting so much out-of-the-box, because the deeper you can 

fall. That’s a disadvantage of using a framework that is vendor specific. There’s a big lock-in situation for us. 

Tivoli will probably never be able to move to Amazon. 

H. Interview: Head of IT Operations, TIVO (22-01-2019) 

Victor: What is your position within Tivoli? 

Respondent: I am head of IT operations. I basically have one job, which is to make sure all IT is running all 

the time. I have a background where I’ve been responsible for infrastructure – network, servers, security etc. 

Two years ago I was put in charge of the whole operations team, which consists of three supporters, a 

network-guy who is also a supporter, two guys who handle servers and a SPOC (single point of contact) who 

people calls and coordinate all of the incidents we receive. Last year we had 10.000. We also have five 

student assistants who is here in the evening and on the weekends. Prior we’ve had on-call duty but Tivoli 

can’t live with that anymore because we have so much IT now. 

Victor: Can you describe how your industry and company technologically has developed? 

Respondent: In the summer of 1996, a new CEO started, but before that there was another CEO who viewed 

IT as toys, so there basically wasn’t any IT 22 years ago. In the fall of 1996 I started working here, and in 

1998 we started digging up the yard and establish network and two servers. People were like ‘what do we 

need an e-mail system for?’ when we set-up lotus notes. Now when we look back in the records we ended up 

sending 10.000 e-mail in one year. Now we probably send that in one day. Up through the 2000’s we 

implemented various systems – best of the best. In think we are 80 different professional groups within 

Tivoli and a lot of those needed some kind of IT-system to support them. By the end of the 2000’s we 

figured out that we needed all of these IT-systems to be integrated in order to optimize our usage of data, 

which led to some troubles. So that’s what happened up through the 2010´s.  

Victor: Can you describe how your current IT- and application landscape and talk about the role of cloud 

computing? 

Respondent: We have our core systems on-premise primarily because of latency and speed. We have 120 

HyperV virtual machines that runs on 6 hosts. It’s a cluster environment which means that two servers can 

go down and we’ll still be fine. For a couple of years ago we established some virtual machines in Azure, 

which means that if our AD goes down here, we’ll have a copy in the cloud. As we’ve gotten a development 
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department within the last five years, which has rapidly expended the last two years, we established more 

and more virtual machines in the cloud. We’ve also started using web-services in Azure, but everything 

critical that needs to perform fast, we’ve kept in-house. We have moved our mail-server to the cloud and we 

now use Office 365. We are also beginning to move Dynamics 365 – our CRM-system – to the cloud, so it’s 

playing a big role. However, when Microsoft came out with their cloud services, they were saying that 

everything should be moved there but I think they have acknowledged now that you need a hybrid set-up, 

where you keep your core-systems in-house. However, for some core-systems it makes sense to have in the 

cloud such as Dynamics. We don’t mind having it out there if it works. A couple of years ago I was reluctant 

to have it in the cloud, because when do Microsoft update all of their systems? At Friday evening and 

Saturday, which is when we have the most guests. We have experienced to shutdowns on Dynamics on 

Fridays. That was rough and expensive. Dynamics isn’t on level with some of Microsoft’s other products in 

terms of security and stability. 

Victor: How do you use Platform-as-a-Service?  

Respondent: That is not really my field. That’s more something that is being used over in Development.  

Victor: Which opportunities have you experienced that PaaS has given Tivoli compared to other 

development tools? 

Respondent: Again, it’s not really my field. The only thing that really is any of my concern is about back-

ups of the PaaS, because we back up Office 365 such as mail, files on OneDrive, Sharepoint etc.  

All of the web-services works really well though.  

Victor: Which web-services? Those in Azure? 

Respondent: Yes. They are very stable. We have outsourced the development of our website Tivoli.dk to 

Magnetics who control the whole platform and develop it. They use J-NET as platform. There is a project 

underway about insourcing it, so it’s in Azure instead because we want to use web-services from there. It’s 

better when the servers and the web-services are the same place. A drawback today is that the website 

crashes if too many people are using it. The great thing about Azure is the ability to scale easy in certain 

periods. So it’s about being able to scale, but also to gain the control back. One issue we have experienced 

with PaaS was with a SQL-database that takes up half of our Azure costs, because the code that was written 

isn’t optimal which lead to an increase in resources such as desk space, RAM etc.  

Victor: From an IT operations perspective; what are the challenges of having introduced PaaS in Tivoli? 

Respondent: When it isn’t running like it’s supposed to, it bothers an old-timer like me that I can’t fix it 

myself. 

Victor: So you have lost some control? 

Respondent: Yes. On the other hand, our operations department has gone from spending 80% of our time on 

operations and 20% on working to development, but now we spend 50% of our time on helping IT and the 

business. In that sense we have changed from being an IT-operations organization to being involved in the 

business development.  

Tobias: What has that done for Tivoli as a company? 

Respondent: 10 years ago, we were 6 employees and now we’re 27. We’re more agile and a lot more has 

happened. Currently we have 25 projects running and back in the days we 1 or 2 in a year. But that’s just the 
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expectation from the business now. The business also expects a certain uptime. If the IT didn’t run for 

whatever reason six years ago, it wasn’t a big disaster. 

Tobias: So is Tivoli dependent on it? 

Respondent: We are in middle of developing a disaster plan, but it’s not the same as Maersk where the ships 

can’t sail. Our most critical system is Dankort terminals – if people can’t spend money it is very expensive 

for us. All of our terminals can work offline though, so it is not like Tivoli as a business can’t function if the 

IT is down.  

Victor: If you were to compare what you’re able to do today within every aspect of IT with a scenario where 

you didn’t use PaaS – what would that look like? 

Respondent: The costs would probably be a lot more higher for Tivoli because we would have to buy 

certain infrastructure to handle the traffic when it peaks.  

Victor: So you have saved some money, but you also said that it is expensive to operate because of that very 

expensive database? 

Respondent: Yes it expensive to operate because we have some solutions in Azure that aren’t optimal, but 

were created because of a need for speed. 

Victor: Have Tivoli saved money using Azure?  

Respondent: No I don’t think so, but it has provided us with flexibility that enables us to be agile and act 

fast. 

Victor: Have you experienced any organizational challenges related to PaaS? You mentioned that you have 

shifted your department has shifted its focus from earlier. 

Respondent: We help more with access rights etc. so not for us. There aren’t anyone in my team who are 

using PaaS. 

Tobias: Do you feel like your resources are being used better now than before?  

Respondent: The expectations from the business to IT has grown a lot, so it makes a lot of sense that I 

shouldn’t spend my time on an Office application. Back in the days, we spent a lot of time on writing to 

people that they had to clean up their mailbox, because we didn’t have any more disk space and it would cost 

DKK 100.000 to buy more. We don’t do that since we switched to Office 365 and OneDrive. We don’t 

spend time on that sort of administrative stuff anymore, but instead we spent it on the business.  

Tobias: Do you feel like it provides more value for Tivoli? 

Respondent: Definitely. We should spend less time on standard-systems. Tivoli has a clear strategy of 

having all standard IT-solutions managed elsewhere. Instead we need to help Tivoli to get better, earn more 

money and give the guest a better experience.  

Victor: Do you see cloud play a role in how the infrastructure should support Tivoli in 5 or 3 years? If yes, 

how? 

Respondent: As I mentioned we are currently developing a disaster plan and we have 5 critical systems that 

should be able to run no matter what. I see Azure as being the best tool for that, so if something happens and 

everything on-premise disappears, then there’s a copy in Azure. However, there are the latency issues that I 

mentioned earlier. Everything that can contribute positively to the business by being in the cloud should be 

there, but we won’t do it for any price. 
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I. Interview: Head of Digital & CRM, TIVO (22-01-2019) 

Tobias: What is your role and responsibilities in Tivoli? 

Respondent: The marketing department is split into two teams and I have the responsibility of the digital 

team which has the responsibility of all our platforms such as website, app kiosks etc. which also has role in 

regards to digital ads. In regards to the systems, I am not very technical and do not work myself in the CRM-

system although it is a shared project between us and IT. It is one of the systems that are supporting what we 

want to do in terms of our guests. We work really close together with Bernt and his team in regards to 

development, which is probably why we within the last few years have been able to move forward with some 

projects. Prior the collaboration between our departments wasn’t very close in terms of which projects 

should be prioritized  

Tobias and Victor: Can you tell us more about the collaboration between your departments and how that had 

affected the guests of Tivoli? 

Respondent: What we have done different these last couple of years is that we run an investment process, 

which set the framework for the digitalization. Earlier both marketing and IT had some wishes and some of 

them fitted together and others didn’t, so if we had gotten money for project x it meant that IT hadn’t, which 

meant that we didn’t move further than the concept of creating a My Tivoli where we can get to know our 

guest, but at that time we didn’t have a very good data foundation. IT didn’t have it as a priority either. That 

is completely different today, where we have common investment process where we agree on some goals, so 

that the technical stuff is connected to the customer experience.  

Tobias: How has the guest’s technological needs changed for Tivoli? 

Respondent: The most telling example is that guests have large expectations to you as a vendor of product x, 

y and z have understood their needs and have a bigger expectation of where they are in relation to the 

company. There is an expectation if they guest have a Tivoli card, then we have knowledge about that and 

the e-mail we send to the guest reflects that knowledge. If you rewind the clock back a few years, where we 

didn’t work a lot with these solutions and has ticket-system, which was good for selling tickets and an entry-

system which was good at handling it, but if you don’t manage to connect the data sources you don’t have a 

very clear picture of the guest. Then you either show the guest that you don’t know anything about them and 

show them something general, and I think that the guests by now have an expectation that we now where 

they are in relation to our company. That is something that has changed a lot. The digital and technological 

tools just weigh more and more in what people do. We have a lot guests who are used to doing it the old 

way, because it is still viewed as easy and Tivoli is also a place you visit with a low frequency, so getting 

people to downloading our app is a bit of a journey for us.  

Tobias: How does cloud enable you to make better digital solutions and experiences for Tivolis guests? 

Respondent: I can’t speak too much about the technical part but as much as I know and understand about 

some of the opportunities in these things and also the speed of time-to-market for our solutions. Again, if you 

rewind the time back a few years, a lot things were big projects that starts here and is supposed to end in a 

year or two, and in between the start and ending a lot of things change. My perception is that it makes us 

more agile and able to release solutions more frequently etc. so it is broken more up. Generally, things are 

going really fast. In the beginning of the year we formulate what we want to do in 2019 and we also have a 

longer vision, but it changes a lot, so it makes sense to look a year ahead, but things change after half a year 

because it is going so fast. Sometimes the opportunities have also changed after half a year. 
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Tobias: Do you have some examples of how you have experienced that? 

Respondent: Hmm I can’t come up with one right now, but I think when you look at our roadmaps etc., 

where a lot of things are moving in a different direction and it is someone else who has released some 

solutions that fits best and solved some of the problems. Something we continuously have a focus on is the 

whole payment part and how we can make it is easy as possible, but so much happens all the time. Examples 

are MobilePay, ApplePay etc.  

Victor: What about the subscription-service we have heard a little about contra the normal Tivoli annual 

pass?  

Respondent: That was very big project in 2018. This is an example of something that requires that you know 

your guests. We broke with a lot of years tradition by going from throwing out all of the annual passes at the 

31st of December and hoping they would come back the next year to trying to get everyone over to a 

subscription both from the beginning but also via a loyalty program we have also launched. The customer 

insight, the increased speed of development and being able to break things down into smaller pieces rather 

than having big projects are some of the big changes over the last few years.  

Tobias: How involved have you been in the two projects? 

Respondent: Very much. I used pretty much all of my time on those two projects last year. They both have 

very big front-end part which is what we have the responsibility of. IT and marketing both had a big part in 

them, but I would categorize them as a business projects. Sometimes it is the systems that set the limit or 

opportunity of what we’re able to do and other times it is the requirements of what we must be able to offer 

our guests.  

Victor: How would you compare the way you were able to launch these projects with the scenario of 3 years 

ago, when the same technologies weren’t being used and the collaboration wasn’t the same? 

Respondent: One of the differences would be that we wouldn’t be able to make it in time. We have made 

them in 7-8 months and we wouldn’t have been able to do that. I don’t think we would have been able to 

finish them a couple of years ago.  

Tobias: Do you feel like Tivoli has gained any new competences or capabilities over the last few years? 

Respondent: This is where I’m in doubt whether it’s because of IT-systems or the people we have. I don’t 

know, but I do know that we have more IT-competencies in the development area than earlier. Bernts team 

has grown and my perception is that we develop more of the solution in-house while still have our digital 

bureau to build the front-end. However, we have a bigger responsibility of the whole solution than previous. 

We have more skilled resources than previous, and also as I mentioned earlier a better and shared 

understanding of where we need to go.  

Tobias: Has it had any indirect effects on your way of running the business or launch solutions? 

Respondent: In the situation from a couple of years ago I described, we had reached a limit on what we were 

capable of, because I could create a lot of very nice PowerPoints with concepts but I couldn’t execute them. 

Today we are in a very different place because now we’re able to execute on the things we want and if we 

can’t, we figure out why and get there. That’s the big difference.  

Victor: So you’re able to put your ideas to life? 

Respondent: Yes exactly. It has done something about our ability to act on our ideas. 

Victor: How about in terms of testing your ideas?  
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Respondent: Both our mindset, but I also sense that technologically we are a different place. Some things 

are easier – apropos what I said earlier about breaking things down, a lot of things get easier like saying ‘let’s 

see if this works or if this works’ because there are a lot of options to choose between, and if it turns into big 

projects it drains the organization of all its resources in a period, but if we instead can make the things 

smaller and create prototypes, we are able to be sure before we make the big solution.  

Victor: Do you have bigger faith in your ability to execute if you get a cool idea? 

Respondent: Yes definitely. We are able to move faster and faster figure out how big the solutions should 

be. We are also able to better prioritize which projects to launch. 

J. Interview: Chief Information Officer, TIVO (22-01-2019) 

Victor: What’s your role and responsibilities at Tivoli? 

Respondent: My title is vice president within IT. I have been with Tivoli for around 2 years. I was hired 

with two main purposes; The first was classic IT operations and development in our back-office. The second 

is our digitalization agenda in cooperation with our sales and marketing department. That covers all our guest 

(customer) services, including new technology and business development.  

Victor: Can you please describe how Tivoli is structured as a business? 

Respondent: Basically, we’re an amusement park or an amusement garden. In addition to this, we have 

several other business areas. One of these is our culture department that organize concerts, musicals and 

theater shows. Another one is the operations department. They’re responsible for all the practical stuff within 

the garden such as maintenance and decorating the shops. Then we have a sales and marketing department 

that goes across all business areas. We also have a brand and communication department that handles all 

press related activities and external communication. Finally, we run a Hotel, called Nimb. So, as you can 

hear, we have various and differentiated business areas. And each of these areas, or guest services, in 

combination, is the essence of Tivoli. However, the complex structure can also make it difficult to navigate 

our business. That’s mainly because each of the areas have very different requirements. We have everything 

from ballerinas to mechanics and software developers hired here. That’s a lot of diverse professions that need 

to be taken care of. We’re around 800 full-time employees all year around but during high-season we reach 

around 2,250 employees. 

Victor: Could you please describe the technological development of your industry in the last years? 

Respondent: Well, I think we’ve seen change on two dimensions. The first one is the guest services, where 

technology have become part of the experience they pay to get in Tivoli. We have digital rides that combine 

traditional roller-coaster’s with virtual reality. Rides are becoming interactive. The second dimension is 

about how we maintain and run the park. IoT, as an example, would probably expect to bring huge potential 

to ride operations at Tivoli. However, it has not played a major role yet. IoT could probably have a positive 

effect on our up-time. And if there’s something that is important in Tivoli, it’s up-time. (6:05) Another side 

of technology is the visitors in terms of marketing. Today, almost everyone is running around with a 

smartphone in their pocket. Accordingly, a potential for mobile-based dialogues with our guests has been 

established. We’re moving away from mass communication to one-to-one communication based on these 

opportunities. Additionally, we also investigate the potential to refine our physical access control with 

technology.  
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Victor: Please describe the role of cloud computing in Tivoli and how you’re using platform-as-a-service. 

Respondent: Traditionally, the requirement from management to IT was almost solely concerned with up-

time. Tivoli IT have historically delivered this through an on-premise solution with a “fix it ourselves” 

mentality. However, the IT department at Tivoli has not grown with the same pace that the business 

requirements have. Neither in terms of resources or competences. We need to operate an increasing amount 

of applications with increasing complexity. That means we gradually began to cut away all the low-level and 

standard stuff such as installing operating systems etc. We wish to focus on the layers that are close to the 

business and the services we deliver in Tivoli. In relation to that, cloud computing plays a strategic role. 

We’ve started to move the lowest layers of the IT landscape into the cloud. That would be OneDrive, 

Exchange and Active Directory. We also took the next step and adopted various SaaS solutions. This hybrid 

setup also increases complexity as we’re now operating applications both on premise and in the cloud. 

However, I’m confident that it’s the right solution in the long run. We have only migrated a limited amount 

of PaaS solutions. We might begin to do that, but I haven’t seen the need for that just yet. Experience tells us 

that it’s quite expensive to move servers from our basement into the cloud.  

Victor: Could you elaborate on the strategic role of PaaS? 

Respondent: I’m not sure we’ll find a significant cost saving potential in adopting PaaS. From a functional 

perspective, I think we would be able to deliver most of the services at the same pace if we used a traditional 

developer approach. I think it’s getting complex, because infrastructure and developing is becoming 

complementary skills. Today, a variety of services cover these functions. It could be surveillance or security. 

Previously, you had to deal with that yourself. But now, these are out-of-the-box services. However, it’s an 

issue if you don’t have an overview of the possibilities provided by the platform. Maybe you just utilize 10% 

of the available functionality. Then it becomes difficult to realize any advantages. The complexity within 

PaaS is better compared with building and establishing everything yourself, but we’re not really saving any 

developing resources. Perhaps even on the contrary. In a project that would take 100 hours to complete, we 

would spend around 5% on installing the necessary infrastructure. If we were to utilize all the available 

functionality, we would probably spend 50 hours. 

Tobias: Have you been able to move resources from IT operations to development in order to build more 

innovative or tailored solutions? 

Respondent: Well, introducing a hybrid setup increases the complexity. And operating a cloud setup also 

induces complexity which requires more hours. So, we’re not able to release resources from operations at 

this point. In general terms, I don’t think cloud saves time. I see the big advantages in large development 

teams where it gets easier to spin up servers. We have a relatively small team. But it could also be an 

advantage since we don’t possesses the required competences. I think we’re being handed a better foundation 

to use which is cheaper in terms of establishing costs. But I also think it takes more time for our developers. 

And I think the operating costs are higher compared with running things ourselves.  

Victor: Have PaaS introduced or enhanced any business capabilities to Tivoli as a business? 

Respondent: There’s a good example where it made solid sense and value. We had some performance issues 

on data integration where we were able to turn up the speed by simply pulling a slider. That enabled us to 

execute all jobs over one night. That’s fantastic. The alternative would be to re-configure our setup and 

identify memory leaks and what not. But everything comes with a price. It went from a service priced at 
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20.000 kroner a year to 240.000 kroner a year. It’s not cheap to use these kinds of services. Still, it gives us 

some instant solutions that we wouldn’t have otherwise.  

Victor: Does it make you more innovative?  

Respondent: I don’t think so. Not yet at least. I think that’s a better answer.  

Victor: What kind of possibilities do you expect a platform such as Azure to offer Tivoli in the future? 

Respondent: I’m confident that our usage of the Azure platform will increase. There’s no doubt that it’s the 

path we’re going to take. However, sometimes I doubt that we’ll see the gains that everyone is talking about. 

It’s so complex to get a comprehensive understanding of all the libraries and add-ons a platform such as 

Azure offers. It’s so complex that only few have the entire understanding. It really comes down to learn how 

to use the features within the platform to build capabilities.  

Victor: It sound like an issue of finding resources that have the required knowledge? 

Respondent: Indeed. You cannot fail to appreciate that. The ability to understand PaaS, and cloud in 

general, in cooperation with on premise solutions is complex. These key resources are difficult to attract.  

Victor: Do you see PaaS as a catalyst for building more digital guest services? 

Respondent: Both yes and no. We would probably be able to build such solutions without cloud as well. 

Tobias: But would you do it at all? At the same pace? 

Respondent: Maybe a bit slower. But I don’t think cloud is the reason we’re doing it in general. The solution 

would probably be different, but I think we would do anyway.  

Victor: What are the best arguments supporting Tivoli’s investment in a cloud platform? 

Respondent: Resources. I think we’re saving time by doing this. We’re perhaps paying higher operating 

costs, but the alternative would be to have 2 or 3 guys running around spinning up and configuring servers. 

Accordingly, I see an effect from having a ready-made setup where aspects such as security, monitoring and 

authentication are integrated. If we had to do the same things ourselves, it would be quite expensive. 

Looking 5 years back, we still managed to do it. Just a little simpler. And some of the solutions were running 

just as well back then. So, I don’t see it as a silver bullet. It’s to a large extent also about how we work. 

We’re not that short term, agile or release oriented. Most of the project we’re running have usually applied a 

more traditional project approach. I think cloud is an enabler to change that. But that’s not something we 

have realized yet.  

Victor: Has PaaS allowed you to increase the focus on your core competences? 

Respondent: Yes, I think that’s a fair conclusion to make. We spend less time installing windows servers 

and more time on business-critical functionality. Another important dimension is security. Personally, I’d 

argue that our cloud solutions have better security compared with on-premise. When I said that, it was a bit 

of an eye-opener for the managing director. That because we’re used to the opposite. That it’s safer to keep 

things in our own basement. So, the managing director needed an explanation on why cloud would be more 
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secure. I told him how complex it is to keep a server well protected today with patches, upgrades etc. There’s 

no doubt that Microsoft is far better at doing that in their own datacenters at the right time. Thus, I think the 

security aspect is important to mention and remember in these privacy times.  

Victor: Could you please elaborate on the challenges you have experienced in relation to PaaS?  

Respondent: It’s mainly the complexity and the requirement of internal competences. That’s definitely a 

challenge. Also, because it sometimes seems a bit magical, there’s a risk that we forget to remain careful and 

think straight. We need to be diligent in terms of our strategy if something fails. That’s a question of 

adequate governance. In a situation like this, there’s not much we can do if any of our cloud services goes 

down. There’s nothing you can do. Basically, you lack a sense of being in control. When it becomes this easy 

to spawn new resources, there’s a significant risk of losing control. That also relates to the cost issue. 

Everything is pay-as-you-go. That’s a bit dangerous when we can simply pull a slider to increase the 

capacity. That’s what happens when we get more data. So, it’s fair to say that we know it will be more 

expensive for us three years from now unless the platform prices decline. At least you knew the costs the 

next three years of installing a server in your basement with all the licenses purchased. The price would be 

linear. It’s difficult to make budgets with cloud spend. So, there’s multiple dimensions that makes it tough to 

control the costs.  

Tobias: Do you see yourself moving core business applications to the cloud at some point in time? 

Respondent: Absolutely. I don’t see any restriction or reason not to do that. I already challenged some of 

our vendors why this didn’t happen already. The thing is, right now we have our IT running in two different 

places. That’s two vulnerabilities. In fact, we have three. On premise, the cloud and the lines and integrations 

between them. If we could gather all the applications in one place, we would just have one weak spot. We 

already took the first step and I don’t see why we shouldn’t take the next as well and move everything to the 

cloud - as long as we’re in control in terms of the GDPR. We’re currently working on an IT disaster recovery 

plan. That means we’re looking into our possible actions if something, or everything, burns down. That’s 

both complex but interesting at the same time. 

Victor: Do you see any scenario where Tivoli would use some of the advanced algorithms that are available 

on the cloud platform? 

Respondent: There’s a big probability that we’re going to use those. Whether it’s through a vendor or 

something we do us selves is unclear, but there’s no doubt that machine learning, artificial intelligence, bots 

and voice recognition will play a role in the way Tivoli is operating its business in the next three years. 

There’s almost no other alternative. And that’s important to remember. Our discussions about migrating to 

the cloud should be more focused on the fact that cloud technology is the only proper way to run some of 

these solutions. If I were to begin a machine learning project tomorrow, it would be a struggle to acquire and 

install all the equipment myself. That’s a no-brainer. These services require so much that it makes perfectly 

good sense to build it in the cloud. 

Victor: So, is it an investment in the future? 

Respondent: It’s an ability we’re being handed by the cloud that we wouldn’t develop ourselves otherwise. 
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K. Interview: Head of IT Architecture & Strategy, DFDS (15-01-2019) 

Victor: Please explain your position and responsibilities at DFDS. 

Respondent: I’m head of IT architecture and IT strategy. I have three employees and we’re working with 

enterprise architecture. We have little focus on enterprise architecture frameworks such as TOGAF. 

Personally, I don’t think there’s much value in that. Our main task is to support desired business capabilities 

from an IT perspective. Is it something we already can? Do we need to build new technology? Should we 

buy a new product? Can we implement it into an existing product and so on. I like to have a capability 

mindset with four elements: people, processes, technology and data. Technology and data form the primary 

area of our work.  

Victor: Can you briefly explain how your business works?  

Respondent: We have three large business units. We have a shipping division that owns the terminals. We 

have a logistics department consisting of trucks and trailers and then we have a passenger division which is 

B2C that offers cruises and ferry transportation.  

Victor: Please explain your IT architecture and the role of cloud computing. 

Respondent: Historically, the three business units have been relatively separated in terms of IT. So, for the 

past years they have built large monolithic applications that support certain functions that are needed by the 

specific business unit. That means that each unit has their own primary application. The logistics department 

uses Velocity, Shipping uses Phoenix, the terminals have GTMS and finally Seabook is used for the 

passenger unit. Each of these systems have gradually been equipped with the features that the business 

needs. That could be customer management, invoicing, log-in etc. We have realized that these large 

monolithic applications are difficult to learn for new employees which makes it complicated to change them 

and build new features. Especially, it’s makes it difficult to do the things we would like to do in digital. We 

came to recognize certain needs when we started to look at our business from an outside-in perspective. 

These needs required some functionality from one application and a different functionality from another. 

That is almost impossible to implement in the current setup. Because of that, we initiated a large architecture 

project which is called “composable architecture”. With this project, we’re trying to break the monolithic 

applications into smaller components each with a clear function/purpose, related data and an API. 

Composable architecture is characterized though four elements. It must be autonomous components in a 

bounded context (1). The components must follow an “API first” principle. So, they are designed from the 

beginning through APIs. That way, the components are consumable by others without having to call our 

developers (2). Also, the components should be event-driven. That means that they should be able to raise 

events (3). Finally, they should be running in the cloud (4). Basically, this is a distributed system. We’re no 

longer living in a client-server world. In my opinion, cloud is fantastic at providing a platform for distributed 

systems.  

Victor: Is the composable architecture similar to the concept of microservices?  

Respondent: Partly. It depends on how you define microservices. The reason we decided not to call it 

microservices was that we tried to avoid the typical debate on microservices. How large should they be? 

How many lines of code? And so on. We preferred to think about this in terms of components and autonomy. 

It was important to us that the architecture didn’t rely on data entities but rather verbs or functions. That’s 

where the bounded context and autonomy come into the picture. 

Victor: Can you in more detail explain how you’re using PaaS in this architecture? 



 

 

 

131 

 

Respondent: We have tried to restrict the use of PaaS. But we still do it. Every time we can avoid 

unnecessary management, we use it. SQL servers is an example. Some of the more interesting areas where 

we use PaaS a lot is our new website. We use lambda functions to generate react code. We use S3 buckets to 

pre-generate HTML for the search robots. So, we use quite much of the Amazon PaaS solutions. 

Victor: Is Amazon the only vendor of PaaS?  

Respondent: No. Traditionally, we’ve used Microsoft technology. Because of that, it felt natural to make an 

expansion into the cloud with Azure. But our azure activities are mostly within our own firewall so to say. 

We use Amazon to build new components.  

Victor: Who are the end-users of these PaaS solutions? 

Respondent: It’s a good question. I see two groups of end-users. One is the internal units. Let’s say we build 

a component about booking. That could have multiple frontends that provide booking functionality to end-

users. That could be through a website, mobile app or a self-service kiosk. We could build this ourselves or it 

could be an external agency that builds it. Another group of end-users is external customers that are 

interested in consuming our APIs. 

Victor: Is it only developers that use PaaS in DFDS? 

Respondent: I don’t think there’s any business people using PaaS at this moment. It’s primarily developers 

that use the Amazon platform. At least people in IT. We have a little bit of shadow IT, but there’s no 

structured PaaS self-service solutions. Although, we do have a few self-service solutions like if-this-then-that 

which combines multiple APIs at a time. Some business people used that to build some flows to move 

spreadsheets. They did that themselves.  

Victor: What kind of potential do you see in PaaS as a cloud technology in DFDS? 

Respondent: I see it as potential solutions where we don’t have to worry about maintenance. That’s what I 

find interesting and see a huge potential. Everyone should be able to see that. Historically, you needed 

people with the knowledge to build computers if you wanted to utilize IT. Then companies decided they 

didn’t want to use internal resources on this kind of stuff. So, they outsourced their datacenters. That was the 

first step towards making computing a commodity. It was no longer something that was used to differentiate 

yourself in the market. Today, it’s just table stacks that allows you to buy in. What we’re seeing with cloud 

computing is that the associated costs are shrinking because the vendors are able to scale. But as a company, 

you don’t have to make any up-front investment because you pay as-you-go. So, you no longer have to 

invest in things that aren’t differentiating you from competitors. If you need compute resources or databases, 

you want it as easy and as cheap as possible. I see cloud as an enabler of commoditization of these 

computing resources. Lambda functions and serverless architecture is the nest step in that direction. From a 

price perspective, that’s 100% cost utilization. You only pay for the microseconds where your code is 

executed and then it falls back to sleep.  

Victor: Do you see a potential for saving money? 

Respondent: Yes, but it’s not just about money. It’s whether you decide to be concerned about it. The more 

commoditized these resources are becoming, the less you should worry about it. 

Victor: It sounds like PaaS enables you to spend more time on your core competencies? 

Respondent: Exactly. We get to spend more time on those activities that actually add value. It’s no longer 

valuable when it’s a commodity. 
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Victor: Did you experience any difference by using PaaS instead of similar developing tools? 

Respondent: Yes. But I don’t see the big advantages being realized yet. I’m a huge advocate for this 

technology and definitely think this is the way the company should go. But I’m not able to pinpoint those 

ice-cold business cases that were revealed from our use of PaaS. More general speaking, I think it’s a 

challenge that this kind of technology requires special competencies. Using PaaS tools moves you into a 

world of distributed systems. Most developers that we hire were raised with a client-server approach. They 

simply don’t have experience with distributed systems. It’s another way to think, which makes it difficult to 

adapt.  

Victor: What is the strategic role of PaaS in DFDS? 

Respondent: Well, it has huge potential to help us build components for the composable architecture. In that 

sense, it has a huge strategic role. It’s the possibility to move away from monolithic applications that 

currently prevent us from scaling and building more flexible solutions. 

Victor: What have been the main advantages from using PaaS? 

Respondent: We’re not seeing that many advantages yet. However, if we do it correctly, we’ll certainly see 

some advantages to the business. We would be able to react and build solutions at a faster pace. We would 

also be able to change our solution faster to accommodate changing market requirements. Frankly, I’m not 

sure we’ll save money. Instead, we’ll save time and spend our energy on value-adding activities. Previously, 

if our budget was 100 kroner, we would spend around half on IT equipment. That’s not the case anymore. 

Now, we’re spending that money on marketing or features that make a difference in our products - our time 

is spent more reasonable.  

Victor: Does it make you more innovative? 

Respondent: I’d like to think that. I think it potentially enables us to do some interesting things. Imagine a 

scenario where we have an architecture consisting of a series of components that are event-driven. That 

would allow us to easily build business flows similar to ‘if-this-then-that’ services. When our architecture 

consists of that kind of components, the business people are suddenly being empowered with the possibility 

to create their own activity flows. They could create a service that notifies truck-drivers if they’re late and 

unable to make it to the terminal in time to get on the ferry. Then, maybe the app would ask the driver if he 

or she wants to automatically reserve a spot on the next route. That is an example of a flow we would be able 

to build. It would also be easier to test whether such flows even create any value. Today, we need a business 

case before investing in that type of projects. With PaaS, and the right building block of course, we could 

just test it. 

Tobias: So that sounds like a potential for business differentiation through better customer solutions? 

Respondent: I agree. The cost associated with simply testing an interesting idea becomes much lower.  

Victor: For how long have DFDS been using PaaS? 

Respondent: Not that long. Around one year.  

Victor: Let’s talk about challenges and disadvantages in PaaS. Did you experience any so far? 

Respondent: I think the biggest issue is the lack of competencies. It requires a different mindset. It’s hard to 

find people that really understand distributed computing, what it means, and how to make it work. Besides 

that, Amazon is not as big in Denmark as Azure. That can make it difficult to find AWS resources.  
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Tobias: So, you’ve been using AWS a lot. But you also mentioned that DFDS traditionally have been using 

Microsoft technology. Did you experience any clash between these vendors? 

Respondent: Definitely. Still, it was partly on purpose. We had our reasons for going with Amazon instead 

of Azure. But it created some tension. Amazon’s technology relies quite a bit on the DevOps methodology. 

Traditionally, we’ve been taking a datacenter approach. That means that everything that goes on within our 

own firewall have been territory of the datacenter. Everything outside the firewall were managed by the 

developers. However, these boundaries are becoming blurrier. Now, the datacenter uses Azure and the 

developers use the AWS platform. Accordingly, we’re trying to build competencies within two different 

cloud platforms without merging the acquired skills. At some point, we’ll need to stop that. One reason for 

going with AWS was an attempt to send a signal that this is different from what we’re used to. It was like a 

shock treatment for our developers. We told them that when we build components it happens in AWS. 

Whether that was a good or a bad idea, I’m not sure of.  

Victor: Any organizational challenges? 

Respondent: Absolutely. We’re currently trying to split us selves into infrastructure and DevOps. But that’s 

not a good solution in the long run. We need a common track. But that’s more of a challenge related to 

competencies.  

Victor: You briefly mentioned security. Could elaborate on that topic, please? 

Respondent: I guess it’s a challenge. But since we’re not having that many solutions in production, it’s not 

that big a concern. But we’ll probably need to start thinking differently about security. But then again, I think 

that’s totally necessary. Some of the people in our organization are confident that if we configure our 

firewall appropriately, it’s all good. I don’t think reality is anything like that. I think we’ll have to implement 

security into every single component that we build. However, we currently don’t have the focus nor the 

resources. 

Victor: Alright, this is an open question. How do you think DFDS will be using PaaS three years from now? 

Respondent: My guess is that we’ll be using it so much more than we are today. My hope is that we’ll finish 

our composable architecture project meaning that most of our applications will be divided into functional 

components that live as solutions in the cloud. I predict that our knowledge has grown. We’ll be moving 

from a client-server approach to a distributed computing mindset. There’s a totally different threshold for 

entry. Back in the days, it was expensive to invest in the basics of IT. Today, the cost of entry is remarkably 

low.  

Tobias: By that time, do you think business people will be using this technology? 

Respondent: That could be the case. I think they’ll most likely consider it as SaaS solutions. 

Victor: Are you using any of the advanced algorithms that the AWS platform offers? 

Respondent: I’m sure we’ll be using these features. That’s the commoditization of IT resources. Previously, 

some hardcore skills were required if you wanted to play with machine learning. Today, that’s almost 

something you can get “off the shelf.” We’ve seen that development in dashboard technology as well. 

Victor: Cool. Any last comments? 

Respondent: Well, I think the idea of things becoming a commodity is important. It’s a well-known trend 

within technology that fuels exponential growth. I see cloud as a critical enabler of commoditization of 

computing power. 
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L. Interview: Chief Information Officer, ICG (14-02-2019) 

Victor: Can you describe ICG’s IT architecture, the role of cloud computing and how you utilize Platform-

as-a-Service? 

Respondent: We have a hybrid architecture which means we have services on-premise and in the cloud. We 

have a cloud first-strategy, which means we move all the services that are possible to the cloud. Although 

right now we have some infrastructure in a data center in Denmark and everything cloud related is with 

Microsoft in Azure and Office 365. Office 365 is Platform-as-a-Service and the stuff we have in Azure is 

both PaaS and regular IaaS, where we have some virtualized servers in their data center. 

Victor: Who are the end-users of the solutions you develop with PaaS? 

Respondent: The end-users are the employees at ICG, who use all the applications within Office 365. We 

have some other PaaS solutions like databases in Azure, which supports some of our applications. Here we 

use their SQL-server, database etc.  

Victor: How has the need for digital solutions developed the last few years? 

Respondent: It has developed exponentially, but that’s also a strategic choice. We have allocated 15% of all 

our IT-costs dedicated to development. Earlier that was only like 2%. So, we have allocated a lot of money 

to IT-development. These development activities are pure cloud solutions. Everything is developed with stuff 

like cloud as a platform, mobile access and seamless integration in mind.  

Victor: What is the strategic role of PaaS in ICG? 

Respondent: In terms of IT-security, Office 365 has helped us in a lot of ways in terms of compliance and 

GDPR because we have been given a lot of tools from that solution. It has increased our level of security to a 

whole new level, which means we are among the best in the market compared to our competition. We’re able 

to meet a lot of the security requirements that our clients have become increasingly aware of – especially big 

public clients. We have the ISA3000 certification for our IT-security and IT-operations. Here, PaaS helps a 

lot because we’re given a lot from Microsoft’s service. Otherwise, we would have to buy these systems 

ourselves which would’ve taken years to implement and costed a lot of money. 

Tobias: You mention that you consider Office 365 as Platform-as-a-Service. Why is that? 

Respondent: Because Microsoft provides us with a platform that includes SharePoint, their mail-server etc. I 

don’t mean their Office applications, but Sharepoint where we save files, have customer sites, project sites, 

OneDrive etc. That’s a platform from my point of view.  

Tobias: Do you develop on this platform? 

Respondent: Yes. We have our Intranet and what we call Workspaces. We have a close integration on 

Sharepoint with our ERP-system, which means that when you create a project or a client, it will be linked to 

a site or a group in Office 365.  

Victor: So this integration between the ERP-system and a site on Sharepoint is coded in Azure? 

Respondent: Yes. It is in the middle in Azure because Azure can both connect to our own data center and 

Office 365. It is built with SQL-server, which is PaaS. It runs on some API’s so it is pure cloud.  

Victor: Which opportunities have PaaS given you compared to other traditional development tools? 

Respondent: We are given a lot of tools on the platform, because there is a big community and there are 

many who develop services on this platform. This means that is has been easy to buy some standard products 
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and customize. It has also given us the opportunity to be able to deliver very fast. Our time spent on 

development is only weeks compared to months, when we build enterprise apps. Having this platform has 

really given us an advantage in terms of being able to deliver. 

Victor: Which possibilities do think PaaS will be give ICG in the future? 

Respondent: I forgot to mention that one of our reasons for using PaaS is scalability. Our business is 

growing a lot, but we don’t need to worry about scalability. We just buy some more subscriptions or turn up 

the computational power. Even if we gain a thousand new employees next year, it won’t matter. In terms of 

our strategy and growth target at ICG, the PaaS solution provides us with a lot of freedom and agility.  

Victor: That sounds expensive just scaling like that. Is the price a challenge? 

Respondent: I actually think that there is way more transparency. We only pay for what we use, so we turn 

off certain services at night if we don’t need them. If we had to buy space in a data center, there would 

always be overcapacity at certain points. Here we only pay for exactly what we use. Especially on licenses, 

we can turn up or down from day to day, so we don’t have to buy a bundle of a thousand licenses or user-

accesses. So, there are a greater transparency. However, it’s not free, but compared to where we came from 

with a traditional set-up in terms of IT-infrastructure with some outsourced to a hosting center, we have 

saved several millions by moving it to the cloud. It doesn’t require a lot of extra IT-employees to operation 

this, so we haven’t been forced to hire a lot of new people to handle this. It has given us huge savings and 

these saving we have chosen to use on development, so our budget is the same, but less is being spent on 

operations.  

Victor: Would you say that PaaS has made you more innovative or given you new competences? 

Respondent: Definitely. We have delivered some completely different solutions than we were able to 

before. I don’t think of Sharepoint, but some of the other solutions we run in Microsoft. We use their app 

platform.  

Victor: Like PowerApps? 

Respondent: No, I’m more talking about traditional WebApps, but it’s built using their framework. We use 

the architecture behind it for integrations, user authentication, security etc., because we’re already inside 

their platform. That has given us some really good opportunities to make some cool tools, close down old 

legacy systems and instead make some apps, which makes it much better and easier for the users. We have 

much better integrations with our ERP-system and HR-system. In terms of the IT-department, we have 

reorganized ourselves, so it is different types of profiles we need now. The profile must be less operations-

oriented and more knowledgeable of development and business development. People who have a 

background from cand.merc.it and some from DTU etc. They need to have an understanding of innovation 

and business rather than classis system administrators. We don’t need that anymore.  

Victor: Has it been a challenge to find people with this profile? 

Respondent: Yes. I’ve recruited people that are newly graduates, because they are fresh. It is difficult to get 

people with ten years of experience since they still have the old mindset with a classical IT-operations-

model, where they throughout the years have gained some expertise, seniority and expectation of salary 

which isn’t aligned with what they can deliver with cloud. We have also chosen to outsource some of the 

development. We get a lot developed in India through some partners, because it is cheaper.  

Victor: Have you experienced other challenges in relation to PaaS? 
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Respondent: There are always some challenges when you implement new solutions whether it says Google 

or Microsoft. However, this doesn’t really have anything to do with the platform or the provider, but more to 

do with it being a new solution and a new way of working. There is also the whole security aspect, and you 

need to consider an exit strategy when you move a lot of your critical services to the cloud since you don’t 

have a lot of control if you don’t want to use that platform anymore. So, we’ve had to buy some other 

solutions for back-up, so we’ll still have a full back-up of all our data and be able to move it to another 

provider. There is also the aspect of data processing and the GDPR, which has challenged us. Obviously, you 

have more control of stuff like that if everything is in your own data center.  

Tobias: Has PaaS given ICG as a company any new capabilities or given ICG a competitive advantage? 

Respondent: Definitely. I actually come right from a meeting at accounting/consultancy where they are 

running a completely different and old-school set-up. You might not notice it in your everyday life, but when 

you look at the competition and compare our solution and the opportunities it provides us in terms of being 

able to develop new solutions like apps etc. for the employees very fast. It has really given us some tools and 

a platform we can utilize, when we have to develop new solutions, and we don’t develop new IT solutions 

unless there is a business strategy for it. For example, we have just launched a new Matchmaking-app and 

CV-solution in the cloud, you can use if you have to staff a project and find people with the right skills, who 

also happens to have available time. It has saved us quite a number of man-hours, where you previously had 

to sit and call people based on your personal network etc. We a lot of projects like this in our pipeline with 

the purpose of bringing our offices a little closer together and break down some of the old silos based on 

personal networks. Also because we’re growing like we are with a lot of new people all the time. Next week 

we launch a new knowledge search solution, where you directly from Outlook also can search on some 

keywords, and then it suggests people who have worked on projects within the specific area or know about 

it. All this had never been possible if we hadn’t used the cloud, because we use stuff like AI and the other 

services that Microsoft provides us through their platform. So it is really exciting, and this is where we can 

create some value by creating small things in the everyday life that helps people to perform even better and 

bill that extra hour etc. When we compare ourselves to the competition, we are positioned pretty well within 

this area in terms of IT-platforms, so it is really strategically important to us that we keep it that way and 

keep budgeting for it. You could also just lean back and be happy about what we got and save some money, 

but then we just slowly start building a technical debt again. My most important responsibility is to make 

sure that we allocate the right amount of money to development so that we continuously keep improving the 

business. 

M. Interview: Cloud Architect, MHIV (28-03-2019) 

Victor: Please explain your position and responsibilities at MHI Vestas. 

Respondent: My position is called Cloud Architect and my team is called Digital Products. I’m responsible 

for building digital solutions as add-ons to our offshore wind farms. In addition to that, my team also handles 

all integrations between solutions within MHI Vestas. 

Victor: Which cloud platform are you currently using, for how long have you been using it and who are the 

end-users of your PaaS solutions? 

Respondent: We use Microsoft Azure for almost everything. We have used this platform for as long as the 

company has existed. The company was established as a joint venture between Vestas and Mitsubishi for 
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around four and a half years ago. Back then, the company was built so it consisted of around 80% cloud 

technology. We’ve gone from 75 people back in 2014 to today where we’re around 3200 employees at MHI 

Vestas. We have used cloud to grow so fast. 

Victor: What is the size of your IT department?  

Respondent: We’re around 60 people in IT. The end-users of the PaaS solutions we build depend on the 

specific application. Sometimes it’s us, sometimes it’s end-users. It could also be a database or PowerBI. We 

don’t have a single end-user. 

Victor: What kind of changes have you experienced in terms of customer preferences and demands toward 

the products your teams is supplying? 

Respondent: Well, my team is called digital products. I have a background in infrastructure. What we 

deliver today has not much to do with server maintenance or disk replacements. Instead, we help build 

applications that are close to the business. We have moved closer to the business. We’re building add-ons to 

our wind turbines and not VMware or Citrix anymore. We still have traditional operations teams that deal 

with core infrastructure, but these are not the teams that are growing.  

Tobias: Do you mainly use PaaS, or do you utilize other cloud services as well? 

Respondent: Our strategy is to use SaaS if that’s a possibility. If that’s not a possibility, we go for PaaS. 

Finally, if neither of those are possible, we take IaaS. Should IaaS be undesirable as well, we adopt an on-

premise solution. That’s our evaluation model. 

Tobias: Do you find that a lot of SaaS solutions are easy to implement without too much configuration? 

Respondent: Yes, absolutely. Some examples are Office 365, SharePoint and the Computer Aided Design 

(CAD) software that we use to design our wind turbines.  

Victor: So, what is PaaS mostly being used for at MHI Vestas? 

Respondent: Middleware typically. That could be a database which is used in another application. We also 

use PaaS for machine learning. We combine the available machine learning services from the platform and 

integrate it with our own components. We have also experimented with some real-time streaming analytics 

as a service without building any infrastructure ourselves. Currently, we’re building a data lake. In this case, 

we had to decide whether to build our own Hadoop clusters or utilize the data lake services in Azure. Had we 

decided to establish the clusters ourselves, we would need to hire 5 or 6 additional full-time resources. So, 

we decided to it with a few ‘clicks’ in the portal. However, there’s also some disadvantages of doing that. 

There’s a risk that the products may not be finished or maybe it’s lacking a feature and so. It’s a tradeoff. 

Victor: Has the cloud platform provided you with tools and/or opportunities to build solutions that you 

would not have built otherwise? 

Respondent: Absolutely. My whole team is creating solutions on top of the platform components that we 

wouldn’t be able to build otherwise. We don’t have nearly the required human resources to do all of this 

“ourselves’. In my team we’re 7. There’s no chance we could build, operate and maintain all this 

infrastructure. We would drown.  
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Tobias: Are there any examples of technology that you wouldn’t have discovered if not for PaaS? 

Respondent: Indeed. Machine learning, as I mentioned before. We have some business people that spend a 

lot of time analyzing data from our wind turbines as predictive maintenance. It’s not a toolset we could have 

provided the business with internally from IT.  

Victor: Did you find this technology on the marketplace inside Azure? 

Respondent: No, that was based on research. We’re not really looking at the marketplace daily.  

Victor: Please explain the effect of using PaaS on MHI Vestas. 

Respondent: It has certainly provided us with the opportunity to build and deliver something very fast. We 

can deliver a proof of concept extremely fast without too much irrelevant work. If we get an idea with 

market potential, we test it. If it doesn’t work, we just delete the whole environment. The same thing is true 

in terms of innovations. The tools inside this platform influences our ability to innovate and develop state of 

the art products. It makes our voices more interesting to hear among top management. Another effect is that 

we don’t need the same amount of human capital. Which is positive. But we have also had some nasty 

surprises related to costs. Every transaction has a price. Suddenly, you spend 20.000 on pasting data from a 

single wind turbine in one day. Now, imagine you were supposed to do this on 800 turbines 365 days a year. 

That’s not really a viable solution. Yes, it’s smart. But it’s also insanely expensive. In some cases, it’s simply 

not affordable to use pure PaaS solutions. 

Tobias: What about price transparency – is it easy to understand the costs? 

Respondent: No, it’s not. As a matter of fact, it’s really difficult. It has become better though. But it’s still 

hard to predict up front what any resource ends up costing. 

Tobias: Does PaaS improve you level of competitiveness?  

Respondent: I think so. We’re a company that currently only operates in Europe. Almost every offshore 

wind farm is placed in Europe. However, during the next year, we’re opening in Japan, Taiwan, Chennai and 

U.S.A. PaaS allows us to establish things fast. Basically, we prepare these puzzle pieces beforehand. If we 

win a big order in U.S.A and a factory needs to be built, it’s typically something we’re told with very short 

notice. With our cloud platform, we’re always ready to deploy in any region. Even with a tight deadline. The 

alternative would be to establish private data center, vendors and what not. That’s a time-consuming process. 

So, PaaS allows us to establish ourselves very fast within any region.  

Victor: In some way, PaaS supports your expansion strategy? 

Respondent: It’s a huge support. 

Victor: Do you think PaaS makes you better suited for the future? 

Respondent: Yes. But I don’t think that it’s just PaaS. It’s the complete package of solutions provided by the 

different cloud vendors. 

Victor: If you must take a guess, what have been the effects of PaaS on MHI Vestas five years from now? 
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Respondent: I think we can avoid obtaining what is called technical debt. We won’t be bothered with a lot 

of old applications which we have to drag along. That’s a big issue for our parent company. They have a 

massive amount of legacy systems they need to clean up. I think we can avoid a similar situation and become 

a leaner company. Then I think we’re able to bring solutions much faster to the market. That’s going to 

crucial in the future.  

Tobias: Do you see PaaS as a method to differentiate your products and services from competitors? 

Respondent: It’s about the speed. Instead of development cycles that goes on for one and a half year, it’s 

around six months to deliver the same thing. Subsequently, the maintenance task is much smaller. That’s 

crucial.  

Victor: Does PaaS provide you with additional time on your hands? 

Respondent: Unquestionably. There’s plenty of annoying maintenance tasks we’re no longer bothered with. 

Not only are they annoying, they’re also expensive and lock our resources. 

Victor: Have you experienced any challenges in relation to PaaS? 

Respondent: Well, we’ve had a lot of dialog with Microsoft during the years. I think you just have to realize 

that Microsoft is also a sales organization. They make their money from selling these products. Sometimes, 

that means you’re being sold products that are not mature or ready for production. 

Victor: Has it been an issue to find people with the competences to navigate this platform? 

Respondent: Yes, it’s been quite difficult. To find people with the right combination of skills is not easy. 

Victor: Do you think it’s easier to attract employees because of PaaS? 

Respondent: Yes. I think so. I think we have a good combination of a strong business purpose and brand 

new technology. 


