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Abstract Cloud Computing services have become more

cost effective and technically flexible than traditional

solutions. Therefore they are gaining more and more

attention among organizations. But there is still disagree-

ment about the exact meaning of Cloud Computing. This

paper evaluates the current status concerning the con-

ceptualization of Cloud Computing research by reviewing

and classifying existing scientific literature. A compre-

hensive analysis of the Cloud Computing literature is

drawn by identifying and discussing core concepts and

characteristics within that literature. The paper concludes

with possible further research areas in the field of Cloud

Computing from a broad perspective.
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Introduction

For a couple of years the use of Cloud Computing services

has been influencing the IT landscape (Repschläger et al.

2012). Due to the availability of complex cloud based

information systems (such as enterprise resource planning,

customer relationship management, document sharing, col-

laboration and communication systems), Cloud Computing

has gained increased attention and diffusion among organi-

zations (Opitz et al. 2012). Supporting all kinds of different

service scenarios, the dynamic purchase and procurement of

resources in the cloud has become much more cost effective

and technically flexible than traditional solutions (Weinhardt

et al. 2009; Amato et al. 2014). Flexibility, defined as ‘‘the

ability to respond quickly to changing capacity require-

ments’’, has been identified by science and industry as a

relative advantage of Cloud Computing (Repschläger et al.

2012). Nevertheless, a recent study concerning the attitude of

decision-makers towards Cloud Computing in German

companies revealed that there is a growing group of both

supporters and opponents. The group of supporters grew

from 28 percent to 35 percent, and the group of opponents

grew from 38 to 44 percent from 2011 (sample size n = 411)

to 2012 (sample size n = 436) as well (KPMG 2013) As a

consequence of this the only shrinking group is the group of

waverers.

One possible reason for these different attitudes and

polarizing opinions is the disagreement about the exact

meaning of Cloud Computing among basic and applied

researchers. Due to the rapid development of information

technology in general, this often conflicts with the forma-

tion of a solid, systematic and consistent concept (Thomas

2005). This especially applies to Cloud Computing,

because it is developing at a very fast pace.

Another aspect is the complexity of innovative tech-

nologies and services. Viewing Cloud Computing from a

technical perspective may be too narrow to comprehen-

sively analyze such a complex innovation. Instead, com-

plexity can originate from many other sources than the

service system itself (Benedettini and Neely 2012). In IS

research, such systems are considered as socio-technical

systems involving technological components as well as

people and the organizational environment interacting with
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it (Picot and Baumann 2009; Orlikowski 1992; Belfo

2012). We follow this research discipline and see Cloud

Computing as a concept involving engineering as well as

various management aspects. Thus, it needs a socio-tech-

nical approach to assess its characteristics from a holistic

view.

The main objective of this paper is to identify the cur-

rent status of the conceptualization of Cloud Computing

research. Therefore, an overview of the term Cloud Com-

puting itself based on existing literature needs to be created

to establish an integrated and broad understanding of the

abstract concept. Furthermore, it is important to identify

the core concepts and components used within literature in

order to address further research by classifying the litera-

ture (Brooks et al. 2010). For example, Yang and Tate

(2012) identified relevant topics such as technological

issues, business issues, conceptualization of Cloud Com-

puting and domains and applications across the literature.

Another literature review on the use of Cloud Computing

in the public sector was provided by Tsaravas and Them-

istocleous. They identified benefits and obstacles for

e-government (Tsaravas and Themistocleous 2011).

Despite the existence of literature reviews on this topic,

there is still a lack of reviews with a focus on definitions

and characteristics of the term Cloud Computing.

The remainder of the paper is structured as follows.

Section ‘‘Research Methodology’’ outlines the research

methodology. Section ‘‘Concept-Centric Literature Over-

view’’ provides a concept-centric overview of the literature

considered for this research. Section ‘‘Discussion of

Research Topics’’ discusses the findings of the analysis

concerning conceptual topics within the literature. This

followed by an assessment of. Conclusions concerning the

current state of Cloud Computing research and recom-

mendations for the need of further research are drawn in

‘‘Conclusion’’ section.

Research Methodology

The systematic review of relevant literature is an estab-

lished research methodology that supports the development

of theories. Reviews provide overviews of certain objects

of research and identify areas where extensive research has

already been done or where there is a lack of research

results (Webster and Watson 2002; Schryen 2010). The

research methodology followed Webster and Watson and

included the following steps: (i) identification of relevant

literature sources; (ii) selection of relevant articles; (iii)

classification of the literature according to concepts; (iv)

discussion of findings and implications for future research.

In the first step relevant literature sources had to be

identified. Because of the timeliness of the topic both

papers in peer reviewed scientific journals and conference

proceedings were considered for the review. Literature was

divided into the two categories basic research and applied

research according to Brooks et al. (Brooks et al. 2010).

From the perspective of the applied research literature the

authors concentrated on peer reviewed practitioner related

journals and professional papers. Relevant papers were

found in Communications of the Association for Comput-

ing Machinery (CACM), Communications of the Associ-

ation for Information Systems (CAIS), CIO Magazine (CIO

Mag.), IEEE Spectrum (IEEE Spec.), and HMD, which is a

relevant German journal for applied research.

For the literature targeting on basic researchers we

considered papers from the premier academic IS journals

which are the Journal of Management Information Systems

(JMIS), Journal of the Association for Information Systems

(JAIS), Management Information Systems Quarterly

(MISQ), Information Systems Research (ISR), European

Journal of Information Systems (EJIS), the Information

Systems Journal (ISJ), and Management Information Sys-

tems Quarterly Executive (MISQ Exec.) (Brooks et al.

2010). As already stated, we additionally included pro-

ceedings of the widely recognized IS conferences the

International Conference on Information Systems (ICIS),

the Hawaii International Conference on System Science

(HICSS), the Pacific Asia Conference on Information

Systems (PACIS), and the America‘s Conference on

Information Systems (AMCIS).

For the selection of relevant articles we used the online

archives of the journals/conferences and their search func-

tions provided. In the first round we searched for articles

containing the keyword ‘‘Cloud Computing’’ within the

title. In this way, 86 papers were identified. After a stepwise

refinement towards papers that aim at providing a general

understanding of different conceptual areas a total of 21

were considered as relevant for this review. The review does

not include papers that focus on a certain application

domain, or a specific technical asset of it.

A structured approach of literature reviews implies to

synthesize the source material according to concepts

(Webster and Watson 2002). In the course of this review

nine essential concepts were identified. These concepts

were discussed and implications for future research were

identified as final step in this review.

Concept-Centric Literature Overview

In this section an overview of the analyzed papers and

articles is provided. The overview is concept-centric and

divided into two parts. At first, the literature targeting on

applied researchers and practitioners (‘‘applied literature’’)

covering twelve papers is presented in Table 1. The second
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table covers nine papers for the academic community

(‘‘basic literature’’).

The papers mainly deal with nine topics in the context of

Cloud Computing. Twelve papers explicitly address defi-

nitions of Cloud Computing and nine papers refer to the

definition of the National Institute of Standards and Tech-

nology (NIST). Further emphasis is given on success fac-

tors, potentials and challenges, requirements, consequences,

risks, decision guidance, business models, and provider

topics. These topics are discussed in the following.

Definitions As already stated, one focus of this paper is

to provide a broad definition of Cloud Computing across

the literature. Therefore special attention was given to

explicit definitions of the term Cloud Computing within the

papers. As the NIST definition of Cloud Computing (Mell

and Grance 2011) turned out to be the most widely used

definition, this is subject to further investigation. The NIST

definition is used both as working definition and as starting

point for providing extensions within the literature. The

sources which are oriented towards the NIST definition are

marked separately (column ‘‘NIST oriented’’). Besides this

predominant definition there are several different approa-

ches to define Cloud Computing (Armbrust et al. 2010;

Creeger 2009; Fogarty 2009; Repschläger et al. 2010;

Linthicum 2009; Leimeister et al. 2010; Son et al. 2011)

which were regarded as relevant and thus included within

this investigation (Table 2).

Potentials and challenges The adoption of Cloud

Computing entails both potentials and challenges. It is

crucial to be aware of these in advance to gain benefit in

the long term (Armbrust et al. 2010; Creeger 2009; Gar-

rison et al. 2012; Hayes 2008; Fogarty 2009; Repschläger

et al. 2010; Hoberg et al. 2012; Marston et al. 2011; Iyer

and Henderson 2010).

Success factors Successful adoption of technological

innovations like Cloud Computing depends on certain

factors originating from different areas within the compa-

nies. Regarding the polarized attitudes among companies

concerning Cloud Computing (KPMG 2013) it is essential

to identify relevant success factors to establish a willing-

ness to adopt such solutions (Garrison et al. 2012; Creeger

2009; Iyer and Henderson 2010).

Requirements For a successful adoption and imple-

mentation of Cloud Computing solutions it is inevitable to

meet the requirements from the beginning. Therefore,

requirements have to be identified and prioritized (Creeger

2009; Garrison et al. 2012; Walterbusch and Teuteberg

2012).

Consequences The adoption of Cloud Computing solu-

tions causes multiple changes in different areas of com-

panies. These consequences of adoption vary in their

severity. They have to be considered in an early phase

within the adoption process to make appropriate arrange-

ments in a timely manner (Creeger 2009; Cusumano 2010;

Table 1 Applied literature

Definitions NIST oriented
Success
factors

Potentials and 
challenges

Requirements Consequences Risks
Decision
guidance

Business
models

Provider
topics

CACM
Armbrust et al. 
(2010)

CACM
Brynjolfsson
(2010)

CACM
Creeger
(2009)

CACM
Cusumano
(2010)

CACM
Garrison et al. 
(2012)

CACM
Hayes
(2008)

CAIS
Yang & Tate 
(2012)

CIO Mag.
Fogarty
(2009)

HMD
Repschläger et al. 
(2010)

HMD
Walterbusch et al. 
(2012)

HMD
Pröhl et al. 
(2012)

IEEE Spec.
Katz
(2009)

Journal/
Conference

Reference
Concept focus
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Pröhl et al. 2012; Hoberg et al. 2012; Leimeister et al.

2010; Son et al. 2011; Son and Lee 2011).

Risks The adoption of Cloud Computing might involve

certain risks which have to be kept in mind too (Fogarty

2009; AlZain et al. 2011).

Decision guidance Decision support is an important part

in Cloud Computing literature. Especially due to the great

variety of application areas it is helpful for companies to

receive guidance concerning their decisions (Marston et al.

2011; Kaisler et al. 2012; Iyer and Henderson 2010; Son

et al. 2011).

Business models The topics named so far have their

impact mainly on the customer side of the Cloud Com-

puting relationship. The topic of business models is aimed

at the provider side. New forms of service deployments

also carry new opportunities and potentials. Therefore it is

necessary to establish new business models (Brynjolfsson

et al. 2010; Repschläger et al. 2010; Walterbusch and Te-

uteberg 2012).

Provider topics Additional topics besides the business

model which are mainly interesting for the Cloud Service

Providers (CSP) include affordable land, available fiber-

optic connectivity, abundant water, and inexpensive elec-

tricity. These topics need to be considered too (Katz 2009).

Discussion of Research Topics

This section discusses the main contents of the articles.

Table 3 shows the distribution of the articles by topics

whereat one article may belong to multiple categories.

In the following subsections the particular topics are

detailed on the basis of the analyzed literature.

Definitions

Because of the importance of the NIST definition (Mell and

Grance 2011) of Cloud Computing in general a brief

summary of this definition is provided in the following.

Furthermore the NIST definition provides an overview of

the core components of Cloud Computing. After that,

additions from both categories are provided.

Mell and Grance (2011) 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. This cloud model is composed of five essential

characteristics, three service models, and four deployment

models. In the following the central elements of this defi-

nition are described.

Essential characteristics The first characteristic men-

tioned is on-demand self-service. This means, that provi-

sion of computing capabilities is done automatically and no

active interaction is required. The second characteristic,

broad network access, implies that services are provided

over the network and available for different platforms.

Resource pooling indicates that multiple consumers share a

common pool of services which is allocated dynamically.

Rapid elasticity means that resources are provisioned and

released rapidly or even automatically depending on the

Table 2 Basic literature

Definitions NIST oriented
Success
factors

Potentials and 
challenges

Requirements Consequences Risks
Decision
guidance

Business
models

Provider
topics

AMCIS
2012

Hoberg et al. 
(2012)

CC Journal
Linthicum
(2009)

ECIS
(2010)

Leimeister et al. 
(2010)

HICSS
(2011)

Marston et al. 
(2011)

HICSS
(2011)

AlZain et al. 
(2011)

HICSS
(2012)

Kaisler et al. 
(2012)

MISQ
Exec.

Iyer et al. (2010)

PACIS
(2011)

Son & Lee (2011)

PACIS
(2011)

Son et al. (2011)

Journal/
Conference

Reference
Concept focus

62 Global Journal of Flexible Systems Management (March 2014) 15(1):59–68

123



demand. The fifth characteristic is measured service: The

use of resources is managed automatically and can be

monitored in a transparent way by the consumer and the

provider.

Service models Software as a Service (SaaS) provides

applications and software for the user. The user has various

configuration possibilities (e.g. through a web browser, or a

programming interface) but no control of the underlying

infrastructure. With Platform as a Service (PaaS) the user

has access to a basic infrastructure including an operating

system where applications can be run and configured. The

third service model, Infrastructure as a Service (IaaS),

provides basic hardware and networking resources only

which the consumer can use for running operating systems

and applications independently.

Deployment models Finally the NIST definition lists

four deployment models to describe Cloud Computing. The

private cloud provides exclusive infrastructure to an

organization which is managed either by the organization

itself or by an external service provider. The community

cloud is exclusively allocated for a defined group of users

which may belong to different companies. The public cloud

is a model which provides services to the general public.

The last service model mentioned by Mell and Grance is

the hybrid cloud. It is a combination of two or more of the

other models which work independently from each other

but are connected to enable data and application portability

(Mell and Grance 2011).

From the perspective of applied literature some addi-

tional aspects should be considered. In the course of the

research these were clustered into four distinct categories:

financial, organizational, resource based, and ecologic

characteristics.

Financial characteristics The adoption of Cloud Com-

puting can help to reduce huge initial capital expenditures

(CAPEX) which are often quite hazardous due to lack of

demand forecast (Creeger 2009). Cloud Computing

transforms those to operational expenditures (OPEX) by

introduction of the pay-as-you-go payment model. In this

model, customers benefit from demand oriented service

charges and reduced risk of expensive oversizing and too

narrow resource purchasing (Armbrust et al. 2010).

Another aspect mentioned is the assumption that services

meeting needs of a company are already available on the

market or are going to evolve over time. This allows them

to change the procurement strategy and adopt a philosophy

of ‘‘buy first, build second’’ (Creeger 2009). Thus, the

following characteristics should be considered within a

‘‘Big Picture’’ of Cloud Computing:

• Procurement strategy (buy first, build second) (Creeger

2009)

• Transformation of capital to OPEX (Creeger 2009)

• Payment model (pay-as-you-go) (Armbrust et al. 2010)

Organizational characteristics Depending on the com-

pany that adopts Cloud Computing, the implementation of

a Cloud Computing solution leads to radical changes of the

process structure. IT departments have a great demand to

manage this fundamental change. They are no longer

responsible for operation and maintenance of IT infra-

structure and its components only, but rather for organi-

zational tasks like the selection of CSPs, service level

agreements and integration of cloud solutions and corpo-

rate systems (Pröhl et al. 2012; Repschläger et al. 2010).

Cloud Computing may also work as a catalyst for inno-

vations all across the organization (Brynjolfsson et al.

2010). The following organizational characteristics were

consequently regarded as useful to describe Cloud

Computing:

• Manage the change of processes and reorientation of

the IT organization (Pröhl et al. 2012; Repschläger

et al. 2010).

• Catalyst for innovation (Brynjolfsson et al. 2010)

Resource based characteristics IT systems in companies

are often oversized because peak demands occur sporadi-

cally. But most of the time the demand is rather low. The

average server utilization lies between five and twenty

percent (Armbrust et al. 2010). The concentration of IT

capacity in data centers of the CSPs enables optimization

of resource utilization and economies of scale (Cusumano

2010; Repschläger et al. 2010). For this reasons the fol-

lowing characteristic has to be added too:

• Optimized resource utilization (Armbrust et al. 2010;

Cusumano 2010; Repschläger et al. 2010)

Ecological characteristics Another aspect considered as

relevant within the literature is based on the contribution of

energy efficient data centers. Great potential savings

through reduced energy consumption motivate CSPs to

Table 3 Overview of research topics

Focus Applied

literature

Basic

literature

Total

Definitions 5 (42 %) 7 (78 %) 12 (57 %)

NIST oriented 4 (33 %) 5 (56 %) 9 (43 %)

Success factors 2 (17 %) 1 (11 %) 3 (14 %)

Potentials and challenges 6 (50 %) 4 (44 %) 10 (48 %)

Requirements 3 (25 %) 0 (0 %) 3 (14 %)

Consequences 3 (25 %) 4 (44 %) 7 (33 %)

Risks 1 (8 %) 1 (11 %) 2 (10 %)

Decision guidance 0 (0 %) 4 (44 %) 4 (19 %)

Business models 3 (25 %) 0 (0 %) 3 (14 %)

Provider topics 1 (8 %) 0 (0 %) 1 (5 %)
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focus on energy saving technologies (Katz 2009). This is

why the following characteristic was added to the list:

• Energy efficiency (Katz 2009)

Within the second category some further aspects that

describe Cloud Computing were identified. These are

summarized in the following.

Financial Characteristics The payment or pricing model

also appears within the academic literature. Son et al. (2011)

describe some resource based characteristics including the

payment model (pay-per-use, or subscription fee). Hoberg

et al. (2012) also define the pricing model as a characteristic

and distinguish between pay per use and fixed fees.

Service models Besides the three commonly used ser-

vice models (SaaS, IaaS, PaaS), academic literature pro-

vides further approaches to structure Cloud Computing

service models. Linthicum (2009) already defined a clas-

sification of ten different service models 3 years before the

NIST. Comparing these two models makes a certain sim-

ilarity evident whereat Linthicum is more detailed than the

NIST. Another approach was developed by Kaisler et al.

(2012). Their five-layer model is rather similar to the ser-

vice model view of Linthicum and NIST as well. In sum-

mary, the following service models (also called

‘‘everything as a service’’ or XaaS) extend the NIST view

on Cloud Computing:

• Storage as a service (storage in the cloud which can be

mapped locally) (Linthicum 2009)

• Database as a service (hosted database for shared use)

(Linthicum 2009)

• Information as a service (access to all kind of

information through defined interfaces) (Linthicum

2009)

• Process as a service (remote-access to resources for

generating business processes) (Linthicum 2009)

Table 4 Characteristics in Cloud Computing definitions

Financial characteristics Procurement strategy (Creeger 2009)

Payment model (Armbrust et al. 2010; Son et al. 2011; Hoberg et al. 2012)

CAPEX to OPEX (Creeger 2009)

Organizational Characteristics Manage change of processes (Pröhl et al. 2012; Repschläger et al. 2010).

Innovation catalyst (Brynjolfsson et al. 2010)

On-demand self-service (Mell and Grance 2011; Creeger 2009; Hoberg et al. 2012)

Broad network access (Mell and Grance 2011; Hoberg et al. 2012)

Rapid elasticity (Mell and Grance 2011; Hoberg et al. 2012)

Measured service (Mell and Grance 2011; Hoberg et al. 2012)

Additional design principles (Hoberg et al. 2012)

Market structure (Hoberg et al. 2012)

Resource based

characteristics

Resource pooling (Mell and Grance 2011; Hoberg et al. 2012)

Resource design (Son et al. 2011)

Resource delivery (Son et al. 2011)

Optimized resource utilization (Son et al. 2011; Armbrust et al. 2010; Cusumano 2010; Repschläger et al. 2010)

Ecological characteristics Energy efficiency (Katz 2009)

Service models (XaaS) Software/application (Mell and Grance 2011; Linthicum 2009; Kaisler et al. 2012; Hoberg et al. 2012)

Platform (Mell and Grance 2011; Linthicum 2009; Kaisler et al. 2012; Hoberg et al. 2012)

Infrastructure (Mell and Grance 2011; Kaisler et al. 2012; Hoberg et al. 2012)

Storage (Linthicum 2009)

Database (Linthicum 2009)

Information (Linthicum 2009)

Process (Linthicum 2009)

Integration (Linthicum 2009)

Security (Linthicum 2009)

Management/Governance (Linthicum 2009)

Testing (Linthicum 2009)

Deployment models Private cloud (Mell and Grance 2011; Hoberg et al. 2012)

Community cloud (Mell and Grance 2011; Hoberg et al. 2012)

Public cloud (Mell and Grance 2011; Hoberg et al. 2012)

Hybrid cloud (Mell and Grance 2011; Hoberg et al. 2012)
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• Integration as a service (includes the main features of

EAI) (Linthicum 2009)

• Security as a service (rudimental security services,

identity management) (Linthicum 2009)

• Management/Governance as a service (management of

several cloud services) (Linthicum 2009)

• Testing as a service (provision of a test environment)

(Linthicum 2009)

Organizational Characteristics Another definition

including factors relevant from the organizational per-

spective is provided by Hoberg et al. (2012). They subsume

several factors they term as design principles. These con-

tain the five characteristics from the NIST definition and

the characteristics virtualization, service and interface

description, limited customizability, and security and pri-

vacy. Hoberg et al. also identify market structure as rele-

vant which includes decentralized market, provider,

customer and integrator. Therefore we add:

• Additional design principles (Hoberg et al. 2012)

• Market structure (Hoberg et al. 2012)

Resource based Characteristics Son et al. (Son et al.

2011) describe the following additional resource based

characteristics which have not yet been mentioned:

• Resource design (service oriented, definition of stan-

dardized offers) (Son et al. 2011)

• Resource delivery (over the internet, high availability

for multiple users) (Son et al. 2011)

• Resource usage (flexible use of share service, comput-

ing utility, elasticity, scalability) (Son et al. 2011)

Summing up the definitions from applied and basic lit-

erature, Cloud Computing includes six main categories as

shown in Table 4: financial characteristics, organizational

characteristics, resource based characteristics, ecological

characteristics, service models, and deployment models.

Potentials and Challenges

Armbrust et al. (2010) identify ten obstacles for Cloud

Computing, each of them indicating a potential opportunity

(see Table 5).

Iyer and Henderson (2010) also identify several poten-

tials to detail Cloud Computing: controlled interfaces,

location independence, sourcing independence, ubiquitous

access, virtual business environment, addressability and

traceability, and rapid elasticity.

Another potential concerns mobility and collaboration which

are said to be improved by Cloud Computing (Hayes 2008).

Repschläger et al. (2010) describe potentials for the two

main actors of a Cloud Computing relationship, the CSP

and the recipient of the service. Potentials for the CSP arise

from cost advantages through efficient resource utilization

and economies of scale through large capacities. They

achieve customer restraints by building up lock-in effects.

Recipients benefit in two ways: cost savings and enhanced

flexibility. The mayor challenges are reliability and trust-

worthiness as well as IT security and compliance issues.

Marston et al. (2011) also mention the cost advantages

as a potential benefit of Cloud Computing. They also

include the immediate access to the services without

upfront capital investments as a potential benefit. This

leads to a faster time to market, scalability of services and

enabling of new classes of applications.

Success Factors

Three articles deal with the topic of success factors. Gar-

rison et al. (2012) specify three main insights concerning

success factors for deployment of Cloud Computing. The

author states that a trusted relationship between a CSP and

the customers is critical for deployment and achievement

of mutual benefits. The second insight is that organizations

Table 5 Obstacles and

opportunities (Armbrust et al.

2010)

Obstacle Opportunity

Availability/business continuity Use multiple CSP

Data Lock-In Standardize APIs; compatible SW to enable

surge or hybrid Cloud Computing

Data confidentiality and auditability Deploy encryption, VLANs, firewalls

Data transfer bottlenecks FedExing disks; higher BW switches

Performance unpredictability Improved VM support; flash memory; gang schedule VMs

Scalable storage Invent scalable store

Bugs in large distributed systems Invent debugger that relies on distributed VMs

Scaling quickly Invent auto-scaler that relies on ML; snapshot for conservation

Reputation fate sharing Offer reputation-guarding services like those for email

Software licensing pay-for-use licenses
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having successfully adopted Cloud Computing gain com-

petitive advantage by enabling a concentration on their

core competencies. Finally Garrison concludes that Cloud

Computing leads to greater economies of scale in the field

of IT.

Creeger (2009) discusses changes of philosophy as

important factors of a successful adoption of Cloud Com-

puting. ‘‘Buy first, build second’’ leads to the consumption

of services provided by external organizations instead of

operating an own infrastructure. Furthermore he underlines

the importance of familiarize the employees responsible

with the IT. They might be hindering the change process

due to fear of losing their employment. The reasons for the

deployment of Cloud Computing solutions should be

explained to the decision makers as well as to the users.

Any person involved should learn how to benefit from the

cloud solution.

Iyer and Henderson (2010) identify seven potentials of

Cloud Computing (cf. previous section). The implementa-

tion of each of them needs expenses. By analyzing these

costs and the intended value of the adoption of Cloud

Computing organizations can decide if it is beneficial to

them to adopt.

Requirements

Requirements are needed before the process of adoption of

certain cloud services is initiated. Walterbusch and Te-

uteberg (2012) emphasize on the importance of trust

between CSP and recipient as an essential requirement for

the adoption of Cloud Computing. Therefore they recom-

mend bridging the asymmetry of the level of information

between the two parties.

As Creeger notes, organizations need additional exper-

tise to handle Cloud Computing. They no longer need pure

technicians but administrators that can handle the whole

environment around the relationship between the CSP and

their organization (Creeger 2009).

Consequences

By reviewing literature, Hoberg et al. (2012) reveal six

aspects having business impacts. These are increased

scalability, reduction of IT infrastructure complexity,

increased agility, cost reduction and improved alignment

of business and IT.

Pröhl et al. (2012) highlight the fact that Cloud Com-

puting may cause fundamental changes concerning IT

service management. It might lead to complete outsourcing

of the responsibility for ITSM.

Cusumano (2010) points out that there are negative

consequences for traditional software product companies

and users as well. They will have to shift to cloud services

to keep in touch with the market.

Risks

Fogarty (2009) mentions several risks of Cloud Comput-

ing. Most CSPs are not compatible with each other. For

example using data stored at one CSP with an application

from another CSP might be problematic. Privacy is not

controlled by the owner of the data which causes discom-

fort. Concerning the service levels the capabilities of cus-

tomization are quite limited compared with the

opportunities in an in-house data center. Finally he men-

tions the problem of interoperability of highly customized

internal applications with the cloud infrastructure.

AlZain et al. (2011) mainly address privacy and security

risks that affect single clouds, namely data integrity, data

intrusion, and service availability. To overcome these risks

they propose to migrate to a multi-cloud or intercloud

environment.

Decision Guidance

Kaisler et al. (2012) develop a decision framework to assist

managers in determining which cloud solution matches

their specific requirements. They describe three architec-

tural categories, each of them require five decisions: Ser-

vice architecture contains decisions concerning privacy,

economics, standards, management and evolution. System

architecture includes performance/reliability, virtual

machines, distributed virtual storage, distributed virtual

machines, and security. Finally, application architecture

contains partitioning, scaling, integration, development kits

and support.

Business Models

Brynjolfsson et al. (2010) compare Cloud Computing with

the utility model of electricity. The authors conclude that

Cloud Computing cannot be considered as a utility model.

As with electricity the technology still has to mature. It is

not just the replacement of an old technology with a new

one. Instead, it has impact on all surroundings. This is why

complete industries will become reshaped.

Repschläger et al. (2010) have chosen a different

approach concerning the business models. They derive the

business models directly from the service models. So they

describe three business models, namely SaaS, PaaS and IaaS.

Provider Topics

Katz (2009) deals with provider topics in his article. He

mentions relevant influencing factors for CSPs concerning
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the selection of the location to establish a data center to

host Cloud Computing solutions like affordable land,

available fiber optic connectivity, abundant water for

cooling, and cheap electricity. Furthermore he mentions

the influence of energy efficiency, zero emission, and a

minimized environmental impact.

Conclusion

As the review of existing literature revealed, both scientific

communities are discussing the topic of Cloud Computing

and the related subjects intensely. Articles deal with the

topic of definitions whereat a lot of them refer to the NIST

definition. But also some papers intend to investigate into

additional perspectives of definitions. The field of poten-

tials and challenges is also already largely covered by both

groups. The topics of success factors and requirements still

have gaps especially within the academic literature which

should be bridged by future research. The review could not

identify a paper in the field of decision guidance within the

category ‘‘applied literature’’. The same applies to business

models from the academic perspective. Provider topics

should also be addressed by future research as the coverage

is quite low so far for both groups.

The implication of this literature review on Cloud

Computing is that there are still gaps that need to be

investigated in more detail. Results showed that the widely

recognized NIST definition provides a solid basis for the

general understanding of cloud computing but is still not

sufficient in parts identified by this review.

Research questions for future studies may include novel

and additional approaches to define critical success factors

and requirements for dissemination and adoption of Cloud

Computing. The requirements could be discussed together

with decision guidance for the process of adoption. The

computation concept based on service models enables

novel business models which also should be subject for

investigation. As Cloud Computing still has to cope with a

growing group of opponents another research direction

might cover the field of provider topics to help them

establish a trustful image.

The core of every scientific discipline is its own con-

sistent and recognized terminology (Thomas 2005). This is

why certain emphasis was given to different definitions of

Cloud Computing. But the paper did not intend to exten-

sively examine the literature concerning Cloud Computing,

as for example Yang and Tate (2012) did by analyzing 205

papers including technological applications and domains.

Instead, it focused on the identification of main concepts

and characteristics in the field of Cloud Computing. Nev-

ertheless, the major drawback is the amount of papers

analyzed in this review. But the authors believe that the

focus on definitions and characteristics of the term justifies

the research by providing insights into relevant literature

from a broad view.

The conducted review considered basic and applied

research literature to broaden the perspective. By doing

this, gaps in research were identified concerning this topic.

These gaps were provided to encourage further research.

With it, it helps to establish an integrated understanding of

the abstract concept and it contributes to the formation of a

consistent terminology of Cloud Computing.
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matik: Historie, Literaturanalyse und Begriffsexplikation. Ver-
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