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Abstract 


By  providing  cost-effective  and  on-demand  IT  infrastructure,  cloud  computing  has  evolved  to 
 become  an  integral  part  of  organizations’  business  operations.  On  cloud-based  infrastructure, 
 organizations run applications to perform business-critical processes, e.g. communication services 
 or  resource  planning  systems.  However,  the  cloud-maturity  level  of  the  applications  within  an 
 organization  influences  the  degree  to  which  the  benefits  of  cloud-based  infrastructure  can  be 
 leveraged. The term cloud-native describes applications that are designed with the intention to fully 
 leverage the benefits of cloud-based infrastructure and has received increasing attention in both 
 practical and academic contexts in recent years. Although a noticeable amount of research has been 
 conducted on how to transform existing legacy applications to cloud-native from a technological 
 perspective, little is known about the business value of cloud-native. Consequently, the research 
 aims to fill the gap in academic research around the strategic implications of implementing cloud-
 native  applications  (CNAs).  To  operationalize  an  investigation  of  the  strategic  implications  of 
 CNAs, an initial conceptual model is crafted based on the academic literature on CNAs and the 
 Digital Business Strategy framework developed by Bharadwaj et al. (2013). The conceptual model 
 is examined with semi-structured interviews in the context of two companies employing CNAs. 


Overall, the multi-case study finds that the characteristics of CNAs enable the realization of the 
four themes of Digital Business Strategy, namely, scope, scale, speed, and sources of value creation 
and  capture.  Moreover,  twelve  distinct  strategic  implications  from  CNAs  are  presented  in  the 
revised  conceptual  model  coined  the  “The  Cloud-Native  Strategy  Model”.  The  Cloud-Native 
Strategy Model predominantly reflects beneficial strategic implications arising from CNAs. Yet, 
the model also incorporates drawbacks from implementing CNAs. Subsequently, these strategic 
implications are found to impact overall business performance. Hence, business and IT managers 
need to carefully consider the implementation of CNAs based on the organization’s individual cost-
benefit-ratio.  The  Cloud-Native  Strategy  Model  presented  in  this  research  can  provide  a 
comprehensive decision-making aid for this managerial assessment. 
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1. Introduction  


1.1. Background 


The ubiquitous digitalization of the economy forces organizations from all industries to evaluate 
 digital  business  opportunities  and  adapt  to  rising  customer  expectations  emerging  from  new 
 technologies  (Weinman,  2015).  Companies  failing  to  adequately  respond  to  recent  technology 
 trends put their overall competitiveness at risk, thereby ultimately endangering the survival of the 
 organization (Fitzgerald et al., 2014; Sebastian et al., 2017).  


One technology that has gained significant momentum in the business world over the last decade 
 is cloud computing (Gill et al., 2019). Cloud computing has become integral to business operations 
 for  a  broad  range  of  organizations  (Marston  et  al.,  2011).  Its  significance  is  illustrated  by  its 
 extensive utilization in enterprises. According to Nash (2019), the global rate of enterprise adoption 
 of cloud computing has surpassed the adoption rate of every other major technology trend. Thus, 
 cloud computing is no longer only applied by technological forerunners such as software start-ups, 
 but  also  established  organizations  undergoing  digital  transformations.  Cloud  computing  has 
 radically  changed  the  delivery  and  consumption  of  IT  services  for  businesses  (Gangwar  et  al., 
 2015). A central appeal to cloud computing, regardless of industry or size, is the on-demand access 
 to  IT  infrastructure  via  internet  connection.  By  making  physical  servers  in  data  centers  at  the 
 organization’s premises redundant, cloud infrastructure removes the complexity and inflexibility 
 of running IT infrastructure locally. Consequently, organizations benefit from an increasing focus 
 on achieving business goals while reducing IT infrastructure costs at the same time (Venters & 


Whitley, 2012; Kratzke, 2018). Accordingly, cloud computing has become a core competence with 
 executive  awareness  beyond  the  IT  department  or  CIO  (Weinman,  2015).  From  a  managerial 
 perspective,  the  growing  adoption  of  cloud  computing  has  brought  a  new  strategic  layer  of 
 organizations’  IT  strategy  (Low  et  al.,  2011;  Weinman,  2015).  Central  determinants  of 
 implementing cloud computing include both technological and organizational factors, such as the 
 existing application landscape, the preferred cloud service model, and the employees’ current cloud 
 competencies.  Ultimately,  the  perceived  competitive  advantage  of  utilizing  cloud  computing 
 presents a decisive factor for its adoption (Gangwar et al., 2015).  


Cloud computing is often investigated from one of two perspectives  - a service delivery model 
perspective or a deployment model perspective (Kratzke, 2018). From the service delivery model 
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 perspective, organizations generally have three cloud service models to choose from, i.e. Software- 
 (SaaS),  Platform-  (PaaS)  or  Infrastructure-as-a-Service  (IaaS)  (Kratzke  &  Quint,  2017). 


Fundamentally,  the  service  models  differentiate  to  the  degree  they  allow  the  user  control  and 
 involvement over the cloud service. Specifically, in a SaaS model, users merely use applications 
 on cloud infrastructure. The interface of applications are web browsers, and thus does not require 
 installation, e.g. a webmail application. In a PaaS model, operating systems and tools are provided 
 to the users, who then develop the applications themselves on the provided platform. Finally, with 
 an  IaaS  model,  users  are  only  provided  with  cloud-based  infrastructure.  Therefore,  the  users 
 develop  and  manage  the  tools  for  application  development,  and  the  applications  themselves 
 (Kratzke,  2018;  Mell  &  Grance,  2011).  From  a  deployment  perspective,  three  different  cloud 
 deployment models are available, i.e. public, private, or hybrid cloud, which each offers different 
 levels  of  management,  flexibility,  and  security.  In  a  public  cloud,  infrastructure  is  hosted  from 
 third-party servers, and it is thus the vendor who makes the shared infrastructure available to the 
 user. On a private cloud, infrastructure is hosted by the individual organization, which accordingly 
 directly manage and control the company’s data.     Finally, a hybrid cloud model combines the 
 private  and  public  cloud,  with  the  central  benefit  being  that  the  organization  can  pose  stricter 
 control over some data in the private cloud while leveraging the advantages of public cloud in other 
 parts of the organization (Marston  et  al., 2011).  The different service delivery and deployment 
 models  are  central  elements  of  cloud  computing  and  increase  the  complexity  and 
 comprehensiveness  of  an  IT  strategy  (Weinman,  2015).  Hence,  different  aims  and  levels  of 
 ambition around the adoption of cloud computing bring individual implications to organizations’ 


IT strategy. 


In recent years, the term cloud-native has gained momentum within the fields of IT infrastructure 
and software development (Greverie, 2017).On a high level, cloud-native describes the practice of 
building and running applications designed specifically for cloud infrastructure (Foster & Gannon, 
2017;  Spillner  et  al.,  2018).  Although  the  particular  approach  may  vary  between  individual 
organizations,  applications  developed  and  deployed  cloud-natively  share  some  central 
organizational  and technological  characteristics.  Foster &  Gannon  (2017) describe cloud-native 
applications broadly as “[...] applications [deployed] as microservices, packaging each part into 
its own container, and dynamically orchestrating those containers to optimize resource utilization” 



(10)9 
 (p. 335). A comprehensive review of the characteristics of cloud-native applications is provided in 
 chapter 2 of the thesis. 


As indicated, the adoption of cloud-native is on the rise. In 2017, 15 percent of new applications 
 developed within companies across industries were considered to be cloud-native. By 2020, this 
 number is expected to grow to 32 percent (Greverie, 2017). The rising significance of cloud-native 
 is further illustrated by the growing adoption of individual elements of cloud-native applications 
 (CNAs hereafter). Microservices, which present a core technology of CNAs, are projected to be 
 utilized in 80 percent of application development in 2021 (IDC, 2017). Further, the utilization of 
 application containers, another key cloud-native technology, is expected to more than triple from 
 2019 to 2023 according to Gartner (as cited by Christiansen, 2020).  Yet, the implementation of 
 cloud-native  requires  a  fundamental  transformation  of  software  development  practices  that 
 encompasses both technical and organizational elements. A shift to CNAs thus brings new demands 
 for the development and operation of software applications (Gannon, 2017). 


1.2. Research Motivation  


As  mentioned,  cloud  computing  implies  manifold  strategic  or  business  value  to  organizations. 


These strategic implications are well researched and documented by the literature within this field 
 (e.g. Aljabre, 2012; Iyer & Henderson, 2012; Weinman, 2015).  Yet, even though CNAs present a 
 concept  directly  adjacent  to  cloud  computing,  a  research  gap  exists  regarding  the  strategic 
 implications of them. While considerable research has been conducted around the implementation 
 of individual elements of cloud-native architectures and the technological requirements hereof (e.g. 


Shen et al., 2019; Toffetti et al., 2017; Gannon et al., 2017), limited research has been investigating 
 the strategic implications for businesses. Within this paradox, the research at hand aims to fill this 
 gap by fundamentally examine the business case for cloud-native. Despite the contribution to the 
 literature, the thorough investigation of the topic shall yield to practical implications for business 
 and IT stakeholders. This motivation leads to the following research question of the thesis:  


What are the strategic implications of implementing cloud-native applications? 


To provide guidance throughout the research process and answer the overall research question of 
the thesis, the following sub-questions have been formulated:  
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 1.  How is cloud-native defined in the academic literature, and what elements does it include? 


2.  How can the characteristics of cloud-native applications be conceptually linked to business 
 strategy? 


3.  What  are  the  practical  experiences  of  different  companies  implementing  cloud-native 
 applications from a strategic perspective? 


4.  What can be synthesized about the business value of cloud-native applications? 


Guided by the above sub-questions, the main objective of the research is thus the documentation 
 of the strategic implications from the implementation of CNAs from real-world sources. Therein, 
 the key strategic awareness points for organizations interested in adopting CNAs in the future shall 
 be derived.  


1.3. Research Structure  


Overall, this thesis can be divided into six chapters shown in Figure 1.  


●  Chapter 1 accounts for the background, motivation, and research question underlying this 
 thesis.  


●  Chapter  2  provides  the  theoretical  background  regarding  cloud-native  applications  and 
 presents a reference framework for the understanding of strategic implications within an IT 
 context.  Further,  the  conceptual  link  between  cloud-native  applications  and  business 
 strategy is elaborated based on existing literature. The resulting conceptual model serves as 
 the theoretical foundation for the thesis’ analysis.  


●  Chapter  3 outlines  the  thesis’  applied  research  methodology,  including  the  choice  of 
 research philosophy, strategy, design, and approaches to data collection and analysis. 


●  Chapter  4  provides  the  empirical  findings  of  the  two  case  studies  from  Zalando  and 
 Adidas. 


●  Chapter  5  discusses  the  results  of  the  case  analyses  in  the  light  of  academic  literature, 
 ultimately  leading  to  a  revised  conceptual  model  on  the  strategic  implications  of  CNA 
 implementation. 


●  Chapter 6 finally presents the thesis’ conclusions and reflects its research quality, potential 
limitations, and suggestions for future research.  
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Figure 1: Structure of the thesis at hand (Own representation). 



2. Theoretical Background  


2.1. Cloud-Native and CNAs 


As stated above, the following section seeks to establish the conceptual understanding of cloud-
native applications as a basis for the subsequent research of its strategic implications. The term 
cloud-native roots within academic research. Its emergence can be traced back to a study around 
pattern-based cloud architectures by Andrikopolous et al. (2012). It was not until 2015 the term 
began to gain wider popularity in the industrial context (Kratzke & Quint, 2017). It is important to 
note that cloud computing and cloud-native do not present opposites, but compliments. Whereas 
cloud computing disrupted the provision of IT infrastructure for businesses, cloud-native disrupts 
the development and operations of applications running on that infrastructure (Nova & Garrison, 
2018).  It  is “[…]  designed to  fully  exploit  the potential of  cloud  infrastructures.” (Shen  et al., 
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 2019).  In  this  sense,  Spillner  et  al.  (2018)  propose  a  four-stage  model  categorizing  the  cloud 
 maturity of software applications:


1.  Legacy applications  are  not  designed  to  run  in  cloud  environments,  requiring  manual 
 installation and resource provisioning. 


2.  Cloud-enabled  applications  technologically  fit  cloud  hosting  due  to  virtualized 
 deployment but are isolated from external cloud platform services, i.e. databases. 


3.  Cloud-aware applications seamlessly integrate external cloud platform services. 


4.  Cloud-native  applications  take  full  advantage  of  cloud  platforms  by  maximizing 
 availability, elasticity, and resiliency automatically. 


A  constantly  developing  definition  of  cloud-native  stems  from  the  industry  association  cloud-
 native computing foundation: 


“Cloud-native  technologies  empower  organizations  to  build  and  run  scalable 
 applications  in  modern,  dynamic  environments  such  as  public,  private,  and  hybrid 
 clouds.  Containers,  service  meshes,  microservices,  immutable  infrastructure,  and 
 declarative  APIs  exemplify  this  approach.  These  techniques  enable  loosely  coupled 
 systems  that  are  resilient,  manageable,  and  observable.  Combined  with  robust 
 automation,  they  allow  engineers  to  make  high-impact  changes  frequently  and 
 predictably with minimal toil” (CNCF, 2020) 


In their meta-level review around the constituents of CNAs, Kratzke & Quint (2017) incorporate 
 their  findings  to  synthesize  a  definition  of  CNAs,  which  remains  singular  within  the  academic 
 literature, and serves as the definition used in this research: 


“A  cloud-native  application  (CNA)  is  a  distributed,  elastic  and  horizontal  scalable 
 system  composed  of  (micro)services  which  isolates  state  in  a  minimum  of  stateful 
 components.  The  application  and  each  self-contained  deployment  unit  of  that 
 application is designed according to cloud-focused design patterns and operated on a 
 self-service elastic platform” (Kratzke & Quint, 2017, p.13). 


Kratzke & Quint’s (2017) definition incorporates manifold aspects of CNAs, which are discussed 
in the following. 
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 2.1.1. Properties of CNAs 


Firstly,  Kratzke  &  Quint  (2017)  depict  the  properties  of  CNAs,  which  include  elasticity and 
 scalability. Elasticity refers to the adaptation of IT resources to changes in system workload. High 
 elasticity means to rapidly and continuously match the provisioning of IT resources as close as 
 possible to demand (Herbst et al., 2013).  


Similar, yet to be differentiated, is scalability, which “[…] is the ability of the system to sustain 
 increasing workloads by making  use of  additional resources  […]” (Herbst  et  al.,  2013, p. 25). 


Opposite to elasticity, scalability does not concern how close demand and resources are matched, 
 but  how  frictionless  further  resources  can  be  added  or  removed  from  the  system.  CNAs  are 
 designed  to  scale  with “[…] thousands  of  concurrent  users”.  (Gannon  et  al.,  2017,  p.  17). 


Horizontal  scaling,  as  specified  in  the  CNA  definition  by  Kratzke  &  Quint  (2017),  means  the 
 addition  of  individual  resource  instances  to  the  overall  cluster  of  resources.  Vertical  scaling 
 describes the expansion of the existing resource instances by adding further capacity (i.e. CPU, 
 RAM) (García et al., 2008).  


2.1.2. Architecture of CNAs 


The properties of CNAs are realized through its architecture. The core of the CNA architecture is 
 represented  by  microservices.  Microservices  root  in  the  paradigm  of  Service-Oriented-
 Architecture (SOA) and were pioneered by Netflix and Amazon after their first appearance in 2011 
 (Dragoni et al., 2017; Fowler & Lewis, 2014). 


From  a  historical  angle,  microservices  emerged  as  a  solution  for  the  drawbacks  presented  by 
 monolithic  applications.  Monolithic  applications  describe “[…]  software  application[s]  whose 
 modules cannot be executed independently.” (Dragoni et al., 2017, p. 1). As a result of various 
 hard-  and  software  dependencies,  monolithic  applications  are  complex  to  maintain  and  limit 
 scalability. When updating only minor application parts, the whole system needs to be rebooted, 
 causing lengthy downtimes and development interruptions for applications. 


In  contrast,  microservices  modularize  large  monolithic  applications  into  small,  independently 
updatable  and  scalable  units.  According  to  Fowler  &  Lewis  (2014),  microservice  architectures 
present 
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  “[…] an approach to developing a single application as a suite of small services, each 


running  in  its  own  process  and  communicating  with  lightweight  mechanisms  […]. 


These services are built around business capabilities and independently deployable by 
 fully automated deployment machinery […]” (para. 2). 


To achieve this level of independence, the single microservices also have clear technical limits and 
 limited responsibility (Gannon et al., 2017). Each microservices represents a business functionality 
 that is “[…] doing one thing well” (Kratzke & Quint, 2017, p.12), such as authentication or the 
 shopping cart within e-commerce (Hasselbring & Steinacker, 2017). This modularity, which results 
 in a high degree of autonomy in the development and operations of microservices, is also referred 
 to as “loose coupling” (Fehling et al., 2015; Dragoni et al., 2017). 


Further,  this  entails  that  microservices  manage  their  individual  database.  This  is  opposite  to 
 monolithic applications that utilize one large database which comes with drawbacks. Different data 
 conceptualizations in different services may lead to representation and access issues, e.g. when one 
 large  database  is  used  for  both  sales  managers  and  marketing  managers  with  different  data 
 representation  requirements  (Fowler  &  Lewis,  2014).  Moreover,  the  higher  the  volume  of  the 
 database, the longer a single data request will take (Behara, 2018). On the contrary, microservices 
 with “exclusive” databases allow for a close correlation between business functionality and the 
 database conception. The “bounded context” creates further service modularity and ensures the use 
 of the data model fitting the particular service (Kratzke, 2018). 


To sustain consistency between different database instances, e.g. shopping cart and checkout in a 
 webshop, the service databases communicate data via standardized APIs. Thereby, the required 
 data, e.g. billing information, can be read without directly accessing or changing another database 
 instance (Fowler & Lewis, 2014)  


Figure  2  compares  a  monolithic  with  a  microservices  application  architecture.  The  monolithic 
architecture comprises a single module including all application services, such as user interface, 
business  logic,  and  data  interface,  that  access  a  shared  database.  In  contrast,  the  microservices 
architecture consists of several fine-grained microservices that access individual databases, each 
representing different business functionalities that are ultimately united in the end-user interface. 
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Figure 2: Monolithic vs. microservices architecture (Own representation). 


With  their  distributed  character,  microservices  enable  elasticity  and  horizontal  scalability.  This 
 means that they can be rapidly executed and terminated across many resource instances (Kratzke, 
 2018). Therefore, they must be deployed within environments that allow for the quick deployment, 
 termination, and migration of microservices (Gannon et al., 2017; Spillner et al., 2018). 


Thus, application containers (containers hereafter) emerged as “packaging” for microservices. 


They represent another crucial architectural element of CNAs. Containers present an advancement 
 of virtual machines (VMs). VMs encapsulate applications and isolate them from the underlying IT 
 resource, such as physical server hardware. Yet, VMs perform as if they were running directly on 
 physical servers. This enables remote access to applications independent from the location of the 
 underlying IT infrastructure. Thus, VMs constitute the technological backbone of cloud computing 
 (Kratzke, 2018). 


Technically,  a  VM  “virtualizes”  a  physical  server  with  an  abstraction  layer,  the  so-called 
 hypervisor. This enables the packaging of an operating system (OS), e.g. Windows or Linux, within 
 the VM. With this “guest OS”, multiple applications with a different OS can be operated on the 
 same underlying IT infrastructure (Kratzke, 2018). Consequently, the resource utilization of the 
 underlying IT resources is increased compared to running single applications on dedicated servers. 


Yet, a VM contains further application dependencies besides the guest OS. These include binary 
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 files, libraries, and lastly the hosted application itself. Therefore, VMs have a large overhead of 
 multiple gigabytes and takes several minutes to initialize. 


In  contrast,  containers  refrain  from  packaging  a  guest  OS.  Instead,  the  OS  on  the  underlying 
 infrastructure is shared across multiple container instances (s. Fig. 3). This reduces the overhead 
 from 40 percent as in VMs to only 10 percent (Casalicchio, 2017).  


Figure 3: Virtual Machines versus containers (Own representation based on Kratzke, 2018). 


This lightweight operating system virtualization (as opposed to machine virtualization in VMs) 
 allows a container unit to be initialized within milliseconds, whereas the initialization of a VM can 
 take several minutes (Kratzke, 2018).  


By  only  encapsulating  the  application  modules  with  their  binary  files  and  libraries,  containers 
 further offer a high degree of standardization. This allows containers to be portable across different 
 infrastructure environments, such as physical servers, or VMs in private or public clouds1 (Kratzke, 
 2018; Gannon et al., 2017).  


Containers are also more resource-efficient than VMs (Kratzke, 2018).  This is because of their 
 resource-sharing on operating system level instead of the hardware level (Kratzke, 2018). Fig. 4 


1 Containers can be operated on both physical servers and VMs. In practice, containers and VMs are often implemented 
complementary, meaning that containers are deployed within a VM, as also shown in Fig. 4 (Rubens, 2017). 
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 shows the advancement of application deployment from the perspective of resource efficiency. The 
 deployment  of  single  applications  on  dedicated  servers  with  fixed  capacity  leads  to  inefficient 
 resource utilization, since applications may not utilize the full server capacity. By employing VMs, 
 multiple applications can be isolated from each other and deployed on a separate abstraction layer 
 on top of these servers. While this increases the server density, the large size of VMs still creates 
 resource inefficiencies. With the abstraction of the OS, containers can further increase the resource 
 density  by  deploying  several  fine-grained  applications  or  microservices  within  a  VM  or  server 
 (ibid.). 


Figure 4: Evolution of resource efficiency in application deployment (Own representation modified from Kratzke, 2018)2. 


Altogether, these characteristics make containers the optimal deployment unit of microservices. 


Yet, a myriad of microservices packaged into an equally large number of containers comes with 
 challenges in managing such a distributed application at scale. These include e.g. the balancing of 
 web-traffic  load  between  container  instances  or  the  monitoring  of  the  application  for  failed 
 components (Gannon et al., 2017).  


Consequently, container  orchestration or  self-service  elastic  platforms  emerged  as  another 
 architectural layer of CNAs (Kratzke, 2018). Container orchestration represents the ‘fabric’ that 
 interweaves  containerized  microservices  (Gannon  et  al.,  2017).  Platforms  such  as  Kubernetes, 
 Mesos, or Docker Swarm”[…] allow cloud and application providers to define how to select, to 
 deploy,  to  monitor,  and  to  dynamically  control  the  configuration  of  multi-container  packaged 
 applications  in  the  cloud.”  (Casalicchio,  2017,  p.2).  Further,  container  orchestration  platforms 


2 In contrast to Kratzke (2018), Fig. 4 does not incl. functions-as-a-service deployment to limit the technical scope of 
the research at hand. 
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 enable the security and governance of containerized environments (Khan, 2017). By employing 
 automated  scaling,  container  orchestration  platforms  further  increase  the  resource  density. 


(Kratzke, 2018).  


Summarizing,  below  Figure  5  presents  a  simplified  overview  of  the  typical  architectural 
 constituents of CNAs. The infrastructure layer is either composed of the public cloud infrastructure 
 of IaaS providers, the companies own IT resources via a private cloud infrastructure or hybrid cloud 
 infrastructure as a combination of both. At the elastic platform layer, the container orchestration 
 platform governs the configuration and scaling of the service composing layer, which constitutes 
 of  containers  running  on  this  platform.  Within  these  containers,  microservices  create  the 
 application layer (Kratzke, 2018). 


Figure 5: Simplified architectural overview of a typical cloud-native application (Own representation based on Kratzke, 2018). 


2.1.3. Cloud-Native Methods 


To create and maintain the architecture for CNAs, Kratzke & Quint (2017) further mention that 
 cloud-native  methods  need  to  be  employed.  Cloud-native  methods  include  the  DevOps 
 methodology as well as software design patterns3.  


In particular, the DevOps methodology presents a crucial cornerstone of CNAs. Rooting in agile 
 software development, DevOps unites development (Dev) and operations (Ops) teams (Jabbari et 


3A discussion of software design patterns lies outside the scope of this research, since they concern specific (technical) 
processes within software design. It can be referred to Kratzke & Quint (2017) for an overview over the most important 
cloud-native software design patterns. 
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 al., 2016). DevOps constitutes the opposite of the traditional waterfall methodology in software 
 development.  Processes designed with the waterfall methodology foresee the subsequent execution 
 of process  milestones within specialized teams  (s.  Fig. 6). On the contrary, DevOps presents a 
 continuous  process  of  developing,  testing,  and  deploying  applications.  IT  teams  of  previously 
 separated  units  are  unified  within  product-centric,  rather  than  project-centric  teams  (Fowler  & 


Lewis, 2014).  


Figure 6: Waterfall versus DevOps methodology (Own representation). 


DevOps aims to accelerate software delivery, enhance software stability, and align business and IT 
 goals more closely (Perera et al., 2017). As suggested by Lwaktare et al. (2015), DevOps can be 
 categorized  into  four  dimensions,  each  addressing  a  drawback  arising  from  the  waterfall 
 methodology: 


●  Collaboration:  Improving  cross-functional  communication  by  shared  product 
 responsibility in small product teams  


●  Automation: Decreasing manual operations and human error by introducing continuous 
 deployment of application modules (i.e. microservices) and resources (i.e. containers) 


●  Measurement: Enabling application performance measurements and quality assurance by 
 tracking application data in real-time (i.e. container orchestration) 


●  Monitoring: Improving the detection of problems by consolidating monitoring data and 
systems used by development and operations teams  
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 To  accelerate  the  software  delivery  cycle,  DevOps  works  to  minimize  the  time  between  an 
 application change and its transfer to a production environment. This velocity is reached through 
 automation techniques such as continuous integration and deployment (CI/CD) (Balalaile et al., 
 2015).  Simultaneously,  a  high  level  of  software  quality  is  embraced  by  measurement  and 
 monitoring, which is facilitated by continuous application monitoring and quality testing through 
 shared tools (Perera et al., 2017; Forsgren et al., 2019). 


Alongside the practices  directly related to  the software delivery lifecycle, DevOps  represents  a 
 company culture. The implementation of DevOps emphasizes shared responsibilities for end-user 
 applications by both operations and development teams. In addition, the mutual process transfer 
 from software development to IT operations and vice versa breaks up cross-functional silos. Apart 
 from the implementation of monitoring and automation via shared tools, a collaborative, feedback-
 driven environment is the cornerstone for DevOps (Perera et al., 2017). Although DevOps practices 
 can be used to develop and operate monolithic applications, the distributed nature of microservice 
 architecture, breaking functionalities down in ‘bite-sized’ pieces, fully aligns with the DevOps aims 
 and  paradigms  (Fowler  &  Lewis,  2014).  Thus,  the  DevOps  methodology  relates  to  the  idea  of 
 designing organizational structures according to their underlying systems, also coined as Conway’s 
 Law (Conway, 1968; Kratzke & Quint, 2017). 


2.1.4. Cloud-Native Principles 


Kratzke  &  Quint  (2017)  finally  suggest  cloud-native  principles  as  a  meta-level  constituent  of 
 CNAs. Firstly, softwareization shifts the operation of functionalities from hard- to the software. It 
 concerns networking, i.e. by software-defined networking (SDN) as well as infrastructure, such as 
 infrastructure-as-code  (IaC).  Instead  of  replacing  hardware  elements,  functionalities  can  be 
 introduced or enhanced by solely updating the software, allowing flexible configurations and fast 
 deployment times (Condoluci & Mahmoodi, 2018).  


Secondly, Kratzke & Quint (2017) mention the utilization of automation platforms as a further 
 cloud-native principle, which is exemplified through container orchestration platforms (2.1.2.) or 
 DevOps tools such as CI/CD pipelines (2.1.3.).  


Lastly, migration and interoperability present key principles for CNAs according to Kratzke & 


Quint  (2017).  In contrast  to  monolithic applications, which  are constrained by their underlying 
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 infrastructure, CNAs and especially containers offer the portability of applications across different 
 types of IT resources by employing containers (Gannon et al., 2017). Therefore, CNAs are well 
 suited to support hybrid- and multi-cloud environments (Kratzke & Quint, 2017). 


2.1.5. Overview of CNAs 


All In all, cloud-native applications include multi-faceted dimensions which are interlinked with 
 each  other,  as  Figure  8  below  illustrates.  At  a  high  level,  the  common  principles  of  CNAs 
 (softwareization,  automation  platforms,  migration,  and  interoperability)  set  the  direction  for  its 
 architectural  elements  (microservices,  containers,  container  orchestration),  whose  concrete 
 composition  and  development  are  enabled  by  cloud-native  methods  (DevOps,  software  design 
 patterns). Finally, CNA properties (elasticity, scalability) are inherent to applications following a 
 cloud-native architecture (ibid.).  


Figure 7: Overview of CNA dimensions (Own representation based on Kratzke & Quint, 2017). 


For a more detailed comparison, Appendix 1 provides a multi-dimensional overview of the key 
differentiators  between  CNAs  and  traditional  applications,  which  are  herein  understood  as 
monolithic or legacy/cloud-enabled applications. By having taken multiple perspectives of CNAs 
and its demarcation to traditional applications into account, the following section continues with 
the elaboration of the general interrelation between business and IT strategy to provide a framework 
for the further investigation of the strategic implications arising from CNAs. 
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 2.2. IT-Business Strategy  


This section serves the purpose to determine a business strategy framework to concretize the term 


“strategic implications” as per the research question of the thesis. In this relation, existing academic 
 business  strategy  frameworks  are  reviewed  to  subsequently  provide  the  basis  for  analyzing  the 
 strategic implications of CNAs.  


As the number of academic business strategy frameworks based on a company's’ circumstances 
 such as industry, history, etc. is plentiful, two predefined selection criteria are put forth to narrow 
 the review: 


●  Criterion 1: The framework should consider IT. This is due to the nature of the thesis’ 


interest in the interrelation between business and IT 


●  Criterion  2:  The  framework  should  be  generic/non-industry  specific.  These  criteria  are 
 selected to support the generalizability of the thesis’ research concepts.  


Based  on  the  predefined  criteria,  four  strategy  frameworks  were  found  suitable  to  delineate 
 strategic implications concerning CNAs. The strategy frameworks are shown below in Table 1, 
 listed by published year in ascending order. 


Author(s) (year)  Strategy Title  Proposed Concepts 
 Chen et al. (2010)  Information Systems 


Strategy 


●  IS Innovator 


●  IS Conservative  
 Bharadwaj  et  al. 


(2013) 


Digital Business Strategy  ● Scope 


● Scale 


● Speed 


● Sources of Value Creation and 
 Capture  


Weinman (2015)  Digital Disciplines  ● Information Excellence 


● Solution Leadership 


● Collective Intimacy  


● Accelerated Innovation 


Ross et al. (2017)  A Great Digital Strategy  ● Customer Engagement Strategy  


● Digitized Solution Strategy 


Table 1: Overview of reviewed IT business strategy frameworks (Own representation). 
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 Where the frameworks of Chen et al. (2010), Weinman (2015), and Ross et al. (2017) perceive the 
 role of IT as a support function guided by business goals, Bharadwaj et al. (2013) differs with a 
 fusion perspective to IT strategy and business strategy. By discarding the premise that IT strategy 
 should be subordinary to business strategy, Bharadwaj et al. (2013) further reject that there is a 
 desired end-state of IT competence for organizations. Moreover, Bharadwaj et al. (2013) argue that 
 the need for a fusion of IT and business strategy grounds in the importance of responding to new 
 technology developments to remain competitive. Therefore, Bharadwaj et al. (2013) incorporate 
 specific  IT  concepts  into  the  framework,  e.g.  cloud  computing.  For  these  reasons,  the  Digital 
 Business Strategy by Bharadwaj et al. (2013) is  selected as the framework to operationalize an 
 understanding of “strategic implications” of utilizing CNAs.  


  


The underlying basis for Bharadwaj et al.’s (2013) strategy formation is that external digital trends 
 in  parallel  with  organizational  shifts  around  IT “are  fundamentally  reshaping  the  traditional 
 business strategy” (Bharadwaj et al., 2013, p. 472). Examples of external digital trends are the 
 growth of cloud computing, and examples of organizational shifts are an increased mandate for the 
 CIO  in  business  decisions  and  a  generally  increased  attention  to  IT  across  the  organization 
 (Bharadwaj et al., 2013). Combined, external digital trends and organizational shifts have led to a 
 digitalization  of business  processes,  firm  capabilities,  products  and  services,  and  key  interfirm 
 relationships  in  extended  business  networks (Bharadwaj  et  al.,  2013,  p.  471).  As  argued  by 
 Bharadwaj  et  al.  (2013),  this  digitalization  trend  ought  to  be  reflected  in  the  overall  business 
 strategy.  


Consequently, it is no longer adequate to perceive the IT strategy as decoupled from the business’ 


overall  strategy  or  as  a  subordinate  driver  as  in  IT  alignment  theory  (Bharadwaj  et  al.,  2013). 


Instead,  Bharadwaj  et  al.  (2013)  propose  a  framework  to  fuse  IT  and  business.  The  fusion  of 
 business and IT is understood as the necessary response to take the phenomenon of IT strategy 


“[...]  beyond  efficiency  and  productivity  metrics” (Bharadwaj  et  al.,  2013,  p.  472)  and  drive 
competitive  advantage  from  IT  resources.  Accordingly,  Bharadwaj  et  al.  (2013)  urge  business 
leaders  to “[...]  shift  the  thinking  around  IT,  not  as  a  functional-level  response,  but  as  the 
fundamental driver of business value creation and capture” (Bharadwaj et al., 2013, p. 480).  
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 Bharadwaj et al. (2013) define four themes under the Digital Business Strategy: scope of Digital 
 Business Strategy, the scale of Digital Business Strategy, speed of Digital Business Strategy, and 
 sources of value creation and capture.  


The  following  subsections  will  outline  the  central  concepts  of  the  Digital  Business  Strategy 
 framework  (Bharadwaj  et  al.,  2013),  exemplified  in italics.  Subsequently,  a  conceptual  model 
 integrating the concepts of the Digital Business Strategy framework (Bharadwaj et al., 2013) to 
 CNAs will be presented in section 2.3.  


2.2.1. Scope of Digital Business Strategy 


The first theme of Bharadwaj et al.’s (2013) Digital Business Strategy is scope. Within this theme, 
 the strategic management must define the portfolio of products and services under its direct control 
 and ownership (Bharadwaj et al., 2013). Drawing the boundaries of the Digital Business Strategy 
 is important, as it unveils how the Digital Business Strategy can work to make the organization 
 more  effective  in  relation  to  its  external  environment,  including  competitors.  The  need  for  an 
 extension of the organization’s scope derives from the fact that IT transcends traditional functional 
 areas in the organization, for example marketing, operations, customer service, etc. (ibid). 


Moreover, a fundamental question that should be addressed under the scope of the Digital Business 
 Strategy  is  how  the  exploitation  of digitalization  of  products  and  services  should  be  pursued 
 (Bharadwaj et al., 2013). More precisely, the organization needs to define its target interoperability 
 to other platforms and products, and adjust its scope accordingly. An exemplary reason to extend 
 scope is to leverage new developments in technology to increase the scope of Digital Business 
 Strategy, such as with the implementation of cloud computing (ibid.).  


Further, organizations may aim to adjust their position in their business ecosystem with the Digital 
Business Strategy. Again, this results from the transcending character of IT, which has intertwined 
the organization’s digital activities to its alliances, partnerships, and competitors, i.e. broadened 
the ecosystem. IT has thus extended the scope beyond firm boundaries (Bharadwaj et al., 2013). A 
Digital Business Strategy that increases the scope of its ecosystem is exemplified by a standardized 
IT  infrastructure  within  the  supply  chain  network,  as  this  facilitates  collaboration  between 
stakeholders.  
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 2.2.2. Scale of Digital Business Strategy 


The second theme addressed by Bharadwaj et al. (2013) is the scale of Digital Business Strategy. 


Bharadwaj  et  al.  (2013)  note  that  economies  of  scale  have  been  a  fundamental  driver  for 
 profitability since the industrial age. However, in a Digital Business Strategy, scale is not limited 
 to physical production but extends to the organization’s digital activities.  


An example of digital scalability is the utilization of cloud computing infrastructure to rapidly scale 
 up or down the organization’s digital capabilities. By enabling on-demand network access  to  a 
 shared  pool  of  customizable  computing  resources,  cloud  computing  infrastructure  brings  the 
 possibility  for  increased  availability  (Bharadwaj  et  al.,  2013).  While  cloud  computing  requires 
 technical  expertise,  the  organization  attains  the  capability  to  dynamically  respond  to  shifting 
 business requirements, such as demands from the marketplace (ibid.). 


To further enhance scalability, it may be advantageous to leverage network effects within multisided 
 platforms to differentiate products and services. Network effects occur when the value of a product 
 or  service  increases  as  more  users  adopt  it  (Shapiro  &  Varian,  1999).  Network  effects  can  be 
 achieved from digitally interconnected partnerships, where a product or service from one company 
 is consumed on another company’s platform. With this approach, both companies can increase the 
 number of users while at the same time differentiating themselves from competitors. Accordingly, 
 scaling  based  on  alliances  and  partnerships is  becoming  increasingly  relevant  to  share  digital 
 assets  that  can  benefit  the  profitability  of  participating  organizations  in  the  collaboration.  A 
 collaborative scaling strategy can be illustrated from loyalty programs and mutual online cross-
 selling to other companies (Bharadwaj et al., 2013).  


Related  to  scale,  Bharadwaj  et  al.  (2013)  additionally  discuss  the scaling  under  conditions  of 
 information abundance. The increased ubiquity of heterogeneous information, i.e. data from IoT 
 devices or social networks, requires organizations to establish competences in the collection and 
 analysis of big data to scale their digital strategies. 


2.2.3. Speed of Digital Business Strategy 


The third theme of the Digital Business Strategy relates to speed. According to Bharadwaj et al. 


(2013), the speed of critical business functions is expected to increase when introducing new digital 
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 capabilities  to  the  organization.  Thus,  speed  is  examined  in  the  Digital  Business  Strategy 
 framework from multiple dimensions.  


Digital investments can accelerate the speed of product launches. An added digital dimension to 
 increase speed can be placed in both the development and production phase of the product. With 
 the  accelerated  rate  of  product  launches,  organizations  may  systematically  link  their  inventory 
 system  to  the  suppliers’  inventory  system  to  enhance  efficiency  in  the  supply  chain.  This 
 exemplifies  how  IT  can  be  leveraged  to  increase  the speed  in  supply  chain  orchestration 
 (Bharadwaj et al., 2013). This is yet another example of how IT extends the business ecosystem, 
 as organizations may need to extend the coordination with stakeholders outside the organization 
 boundary. 


Moreover,  a Digital Business Strategy can work  to  increase the speed of  decision-making. The 
 capability  to  quickly  make  decisions  and  respond  to  real-time  customer  requests  has  become 
 increasingly  important  in  the  context  of  social  media,  as  Bharadwaj  et  al.  (2013)  notes.  One 
 approach to accelerate the speed of decision-making digitally is the introduction of platforms that 
 allow  decision-makers  to  retrieve  information  directly  at  its  source.  Thereby,  the  passing  of 
 information  through  multiple  and  perhaps  irrelevant  layers  of  management  is  avoided.  In  this 
 relation, digital means can also increase the speed of network formation and adaptation within the 
 organizational hierarchy. Digital applications and platforms can work to design, manage, or change 
 existing  organizational  networks,  which  can  enable  organizations  to  respond  more  quickly  to 
 customer demands or market changes.  


2.2.4. Sources of Value Creation and Capture  


The last theme of Digital Business Strategy by Bharadwaj et al. (2013) is sources of value creation 
 and capture. Here, the starting point is that IT has brought new ways to differentiate products or 
 service offering to its customers. 


IT brings new opportunities to increase the value from information as digital platforms allow for 
continuous, real-time updates of the information. Further, the gathering of user data can personalize 
the service offerings for the individual customer (Bharadwaj et al. 2013). Information on digital 
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 platforms thus brings the possibility to improve the quality of the information by democratizing 
 content, i.e. allowing end-users to create, edit, and distribute the information themselves (ibid.). 


Moreover, an IT strategy may also generate value from a multi-sided business model. A multi-sided 
 business model is applied when a service provided in one layer works to capture value at a different 
 layer. An example is the provisioning of a travel service to end-users at one layer while also selling 
 personalized travel advertisements to third parties based on the end-user’s data on another layer. 


As  multi-sided  business  models  often  involve  coordination  and  collaboration  between  multiple 
 organizations, a logical extension is the establishment of coordinated business models in network 
 (Bharadwaj et al., 2013). Here, organizations can coordinate the timing of respective offerings and 
 receive feedback to co-create value from their multi-sided business models.  


Lastly, Bharadwaj et al. (2013) note the value appropriation through control of digital industry 
 architecture. With the introduction of digital points of control that may be decoupled from the main 
 product, companies can reinvent the value appropriation and market share mechanisms of entire 
 industries. This can be illustrated by the licensing revenue captured by Apple’s iOS software within 
 the telco industry. 


2.3. Strategic Implications of Implementing CNAs 


To bridge the theoretical gap between the description of CNAs and the Digital Business strategy, 
 the following section relates CNAs with the four themes of Digital Business Strategy introduced 
 by Bharadwaj et al. (2013).  


2.3.1. Enablement of Scope through CNAs 


Scope is the first theme of the Digital Business Strategy, and it refers to the level of embedment of 
 IT with business functions (Bharadwaj et al., 2013). The deep integration of IT with the business 
 functions is one of the fundamental organizational settings enabled by CNAs.  


According to Fowler & Lewis (2014), the break-up of monolithic applications in microservices 
comes with a profound organizational shift (Kratzke & Quint, 2017). Following Conway’s Law, 
companies employing monolithic applications operate a centralized IT unit that is detached from 
the  organization’s  business  units  (Conway,  1968;  Fowler  &  Lewis,  2014).  In  this  type  of 
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 organization,  the  IT  department  is  constituted  of  specialists,  e.g.  software  engineers,  IT 
 infrastructure operators, or database administrators, who gradually implement IT initiatives of the 
 business  lines  from  top-down.  The  utilization  of  the  waterfall  methodology  creates  further 
 sequential  dependencies  between  the  isolated  IT  teams  (Fowler  &  Lewis,  2014;  Gienow  et  al., 
 2019). 


In  contrast,  the  microservices  approach  promotes  the fusion  of  IT  and  business  capabilities 
 (Fowler & Lewis, 2014; Kratzke & Quint, 2017). By isolating specific product problems, the most 
 suitable software design, e.g. a specific coding language or database technology, can be applied 
 without compromising other business services. Since microservices encapsulate a service’s entire 
 business  logic,  a  broad  set  of  software  functionality,  e.g.  user  interface  or  storage,  needs  to  be 
 covered  holistically.  These  multifaceted  capabilities  are  further  reflected  by  cross-functional 
 teams (Fowler  &  Lewis,  2014).  Cross-functional  teams  consist  of  IT  as  well  as  business 
 stakeholders,  e.g.  software  engineers,  user  experience  designers,  project  managers,  or  DevOps 
 managers.  


Working collaboratively, the teams  are responsible for the development and operations of their 
 respective product or service, e.g.  the search function of a webshop. The paradigm of “You build 
 it, you run it”, illustrates the shift of responsibility from a centralized IT team to decentralized 
 product teams (ibid.). Where monolithic applications were managed top-down in central IT units, 
 distributed CNAs are managed “bottom-up” in small DevOps teams. This shift leads to shared 
 product ownership (Fowler & Lewis, 2014; Kratzke & Quint, 2017). As a result of this ownership, 
 the product teams need to be in continuous exchange with its users, collect customer feedback and 
 respond to their needs (Fowler & Lewis, 2014; Hasselbring & Steinacker, 2017). Thereby, business 
 and  IT  are  directly  interwoven,  as  Fowler  &  Lewis  (2014)  state: “Rather  than  looking  at  the 
 software  as  a  set  of  functionality  to  be  completed,  there  is  an  on-going  relationship  where  the 
 question is how can software assist its users to enhance the business capability.” (para. 22). The 
 convergence  of  business  and  IT  units  through  product-centric,  cross-functional  teams  directly 
 relates to Bharadwaj  et  al.’s (2013) conception  of digital business  strategies as transfunctional. 


Through  the  microservice  approach,  the  lines  between  business  and  Digital  Business  Strategy 
 dissolve and IT becomes the main driver of business capabilities (Bharadwaj et al., 2013; Fowler 


& Lewis, 2014).  
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 With  modular  CNAs,  companies  can  moreover  develop,  test,  and  integrate  new  products  and 
 services (Fowler & Lewis, 2014). This flexibility also concerns the handling of data from different 
 sources.  Bharadwaj  et  al.  (2013),  as  well  as  Weinman  (2015),  state  the  data  aggregation  and 
 analytics capabilities of cloud infrastructure. Customer data from a multitude of endpoints, such as 
 mobile and IoT appliances, can be collectively analyzed in a central cloud infrastructure. With an 
 application design that fully exploits cloud resources, companies can thus extend their traditional 
 scope  with  new  product  and  service  offerings  for  heterogeneous  customer  touchpoints 
 (Weinman, 2015; Bharadwaj et al., 2013). Unlike monolithic applications, which depend on the 
 device and its specific OS they are deployed on, CNAs are architected for application portability, 
 i.e. through the principles of migration and interoperability realized through containers (Stine 2017; 


Kratzke & Quint, 2017). Accordingly, Stine (2017) mentions the high degree of (mobile) device 
 diversity as  one  of  the  main  motivations  to  adopt  CNAs.  This  diversity  ultimately  enables 
 companies to extend their scope by offering products and services through novel touchpoints. An 
 example can be seen in banks, which need to offer their financial services not only in the branch 
 or ATM but also mobile devices order to remain competitive with fully digital FinTech companies 
 (Ericsson et al., 2012).  


Bharadwaj  et  al.  (2013)  further  discuss  the integration  of  an  organization  into  business 
ecosystems  as  a  measure  to  extend  the  scope  of  Digital  Business  Strategy.  In  this  context,  the 
implementation of CNAs is advantageous compared to monolithic applications. Monoliths entail 
the  business  logic  of  an  entire  application,  thus  restricting  the  sharing  of  single  services  with 
external ecosystem firms. With the principles of migration and interoperability, CNAs enable the 
sharing of application modules with external ecosystem participants (Stine, 2017). The application 
portability of standardized containers facilitates the integration of services that are using different 
system  configurations,  e.g.  the  transfer  of  external  services  to  another  end-device  (ibid.).  This 
portability  is  further  emphasized  by  the  loose  coupling  of  modularized  microservices.  Loose 
coupling  allows  for  the  re-usability  of  microservices  modules  across  heterogeneous  IT 
environments  (Dragoni  et  al.,  2017;  Kratzke &  Quint,  2017). For partners offering joint  digital 
services, this allows for the use of the IT infrastructure that best suits their individual needs. For 
example, a bank can employ a private cloud to analyze and store sensible credit data within its 
proprietary infrastructure, whereas a cooperating FinTech company could utilize a public cloud to 
offer the bank’s services more cost-efficient on mobile devices. Even though different IT resources 
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 are employed, CNAs enable both the bank and the FinTech company to rely on the same set of 
 containerized microservices. This illustrates how the modular sharing and the integration of CNAs 
 into various contexts allow firms to tap into new market niches. 


Table  2 condenses  how  CNAs  enable  the  scope  of  Bharadwaj  et  al.’s  (2013)  Digital  Business 
 Strategy: 


Table 2: Enablement of the Scope of Digital Business Strategy through CNAs (Own representation based on Bharadwaj et al, 
 2013). 


2.3.2. Enablement of Scale through CNAs 


Scale is  the second theme discussed by Bharadwaj  et  al.  (2013). The scale of Digital  Business 
 Strategy  can  be  achieved  through  the  scalability  of  the  CNAs  technical  infrastructure  of  cloud 
 computing (Bharadwaj et al., 2013). It is well established that the shared access to pooled cloud 
 resources via a pay-as-you-go model ultimately leads to cost savings while increasing the service 
 availability  (Gajbhiye  &  Shrivastva,  2014;  Iyer  &  Henderson,  2012;  Kratzke,  2018;  Weinman, 
 2014).  Yet,  the  sole  migration  of  monolithic  applications  from  physical  servers  to  cloud 
 infrastructure comes still with inefficient utilization of IT resources. From a cost perspective, it is 
 estimated  that  35  percent of  companies’  total  cloud  budget  worldwide  is  wasted  on  idle  or 
 overprovisioned cloud resources (Juneja, 2019).  


CNAs, by contrast, fully exploit the cloud’s scaling potential with the properties of elasticity and 
scalability. Thereby, IT cost efficiencies are realized. By the automated scaling of IT resources 
with  container  orchestration  platforms,  workloads  can  be  more  tightly  matched  with  the  actual 
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 demand of the service (Kratzke, 2018). Since services are only requested according to business 
 needs,  there  is  a  minimal  number  of  idle  resources.  Moreover,  containers  use  the  underlying 
 resources more efficiently (ibid.). Additionally, Stine (2017) mentions the possibility of horizontal 
 scaling as one of the main motivations for CNA adoption. The horizontal scaling of microservices 
 allows distributing workloads to more cost-efficient instances. Rather than scaling to few large, yet 
 expensive  units,  horizontal  scaling  allows  the  extension  across  a  high  number  of  inexpensive 
 resources. Thereby, lower unit economics and higher economies of scale can be realized (Stine, 
 2017).  In their comparative study of costs of monolithic and microservice architectures, Villamizar 
 et al. (2017) find that a microservice architecture enables infrastructure cost savings of up to 13,4 
 percent.  


Also,  service  availability  impacts  overall business  scalability  (Bharadwaj  et  al.,  2013).  CNA’s 
 horizontal scalability, short deployment times of microservices, and the use of automation with 
 container orchestration allow for the rapid adaptation of service infrastructure to real-time business 
 needs (Stine, 2017, Gienow et al., 2019; Kratzke, 2018). Consequently, CNAs enable high service 
 availability,  enabling  parallel  requests  from “thousands  of  [globally  distributed]  concurrent 
 users” (Gannon et al., 2017, p. 17). Online video streaming services serve as an example of how 
 increased  system  availability  with  CNAs  impacts  the  scalability  of  digital  business  models. 


Netflix’s former vice president of cloud architecture, stated 2016: “[Netflix] ha[s] eight times as 
 many streaming members than [it] did in 2008, and they are much more engaged, with overall 
 viewing growing  by three orders  of  magnitude in eight years” (Izrailevsky et  al.,  para. 2) This 
 exponential growth would have not been possible with the regular outages that were experienced 
 while  operating  a  monolithic  application  in  an  on-premises  data  center.  The  CNA  architecture 
 based  on  microservices  limited  the  “blast radius”  of  service  failures.  Additionally,  service 
 monitoring and recovery were automated with container orchestration platforms, enabling Netflix 
 to guarantee 99,99 percent of service availability (Netflix, 2020; Izrailevsky et al., 2016). 


Further, since the elasticity of CNAs matches the IT resource provisioning with customer demand, 
a minimum application latency time is enabled. In Weinman’s (2015) work on the of the strategic 
value  of  cloud  infrastructure,  this  is  referred  to  as “[...] dynamic  optimization [...]” (p.  67), 
allowing “[...] maximum throughput [and] minimum delay [...]” (p. 67). Thereby, CNAs ensure a 
high  service  quality  at  any  scale.  Consequently,  end-users  develop  trust  in  the  stability  of  the 
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 application, which results in a higher customer loyalty (Gannon et al., 2017; Power & Weinman, 
 2018).  


CNAs  also facilitate  scalability  through  business  ecosystems.  Business  value  from  strategic 
 partnerships  can  be  harnessed  via  APIs,  which  enable  the  creation  of  open  platforms  and  are 
 characteristic  for  CNAs  (Kratzke  &  Quint,  2017;  Bharadwaj  et  al.  2013).  The  portability  and 
 modularity  of  containerized  microservices  additionally  allow  for  the  facilitated  exchange  of 
 business capabilities in a broader ecosystem, since the same services can be reused in different 
 system environments (Dragoni et al., 2017). An example of the scalability via business ecosystems 
 integration is the emerging technology of Edge Computing, which delivers and analyses data at the 
 point  of  its  creation,  i.e.  in  IoT  devices  or  autonomous  vehicles.  Because  of  their  flexibility, 
 containers emerged as the standard to deploy applications at this “network edge”. This allows e.g. 


city governments to integrate data from private mobility providers and scale the mobility options 
 with citizen growth (Cisco, 2018; Hsieh et al., 2018).  


Table 3 summarizes how the scale of digital business strategies is extended by the use of CNAs: 


Table 3: Scale of Digital Business Strategy realized by CNAs (Own representation based on Bharadwaj et al, 2013) 


2.3.3. Enablement of Speed through CNAs 


Speed, which is Bharadwaj et al.’s (2013) third theme driving digital business strategies, is also an 
important motivation for the adoption of CNAs (Stine, 2017). At its core, CNA architectures and 
methods  aim  to  accelerate  the  software  release  time  (Jamshidi  et  al.,  2018).  Thus,  they  are 
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 representing the technical as well as the organizational implementation of the speed of product 
 launches mentioned by Bharadwaj et al. (2013).  


Continuous delivery of features and updates in DevOps teams and the update of microservices with 
 only minor application downtime allows the constant iteration of products and services (Gannon et 
 al., 2017; Kratzke, 2018). Further, the direct cross-collaboration in DevOps teams shortens the lines 
 of communication.  This results  in  an acceleration  of  decision-making  in  the  software  release 
 process (Gienow et  al.,  2019;  Shen et  al., 2019;  Toffetti  et  al.,  2017). Consequently, dedicated 
 product teams can focus on encapsulated business capabilities.  


Moreover, by automating software testing and production processes with DevOps tools, companies 
 can manage a high frequency of deployments while maintaining the stability of overall systems 
 (Vogels, 2014). The time of deploying finished code into production, i.e. lead time, can be less 
 than one day for firms that incorporate DevOps methodologies, compared to up to six months for 
 companies  that  neglect  the  use  of  DevOps  (Forsgren  et  al.,  2019).  Further,  by  employing 
 microservices, organizations are “[…] turning an idea on some product manager’s or other project 
 member’s whiteboard into a feature running in production, as quickly as possible.” (Jamshidi et 
 al.,  2018,  p.  25).   Ultimately,  microservices  thus  enable  a fast  release  of  software  features 
 (Jamshidi et al., 2018; Forsgren et al., 2019). 


With the portability and modularity of containers, microservices, and APIs, CNAs also accelerate 
 the dynamic adaptation of business ecosystems (Gienow et al., 2019; Kratze et al., 2018). Thereby, 
 CNAs enable fast network formation and adoption in the sense of Bharadwaj et al. (2013). 


The relations between the speed of digital business strategies and CNAs are presented in Table 4: 
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Table 4: Speed of Digital Business Strategy realized by CNAs (Own representation based on Bharadwaj et al, 2013). 


2.3.4. Enablement of Value Creation and Capture Sources through CNAs 


Lastly, Bharadwaj  et  al.  (2013) define sources of value creation and capture as key themes for 
 digital business strategies.  


Presenting a result from the implementation of microservices, cross-functional teams with product 
 ownership are in close exchange with end-users. Thus, they can iterate services based on customer 
 feedback  (Fowler  &  Lewis,  2014).  Consequently,  CNAs  increase  the  value  from  customer 
 information in the sense of Bharadwaj et al. (2013), which is amplified by the previously discussed 
 ability to  deliver products and services across heterogeneous customer touchpoints.  Further, by 
 leveraging loosely coupled microservices that “do one thing well” (Kratzke, 2018, p.7), best-of-
 breed technologies can be attached to specific business capabilities. This can be seen to enable 
 companies  to “[…]  fine  tune  their  actions  and  personalize  their  offerings  based  on  customer 
 preferences […]”  (Bharadwaj et al., 2013, p. 477) based on end-user’ information. 


At the same time, the value creation from multi-sided business models mentioned by Bharadwaj 
 et  al.  (2013)  is  enabled  with  CNAs,  as  the  facilitation  of  ecosystem  sharing  and  integration 
 discussed in section 2.3.1. suggests.  


In  close  relation  to  this,  cloud  infrastructure  facilitates value  capture  through  coordinated 
networks (Bharadwaj et al., 2013). The provisioning of cloud infrastructure for a broader audience 
allows the coordination and integration of external value sources. According to Weinman (2015), 
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