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Preface

Service-oriented architecture (SOA) is one of the technologies in the area of infor-
mation systems’ design and architecture in the recent technology world. SOA adop-
tion is known as an evolutionary process, instead of revolutionary one. In this 
process, an application is developed in a long period of time which will be improved 
gradually. Since there is a limited number of researches that focus on the effects of 
SOA adoption in an organization, this study investigated the significant factors 
which affected SOA and have been more discussible in the last 5 years based on 
previous studies such as governance, strategy, complexity, return on investment 
(ROI), business and IT alignment, culture and communication, costs, and security. 
Since most of the researches focus on qualitative analysis for SOA adoption, a need 
for empirical research was felt. So, this study conducted a quantitative analysis to 
investigate the influential factors for adopting SOA. In addition, an SOA adoption 
framework was proposed to measure the effect of factors on SOA adoption and the 
performance of organizations. Based on the proposed framework, an online ques-
tionnaire was created and distributed among SOA experts through LinkedIn (the 
largest social networking website for people in professional occupations) to collect 
data about the influence of SOA adoption on organizations. Subsequently, this study 
has made recommendations for improving the organizations planning to adopt SOA 
or in the way of adopting SOA to promote the performance of their organizations. 
On the other hand, the outcomes of this study may pave the way to form the basic 
knowledge in the domain of organizational and technological SOA adoption and 
trigger further research in the field.

Johor Bahru, Malaysia Naghmeh Niknejad 
Johor Bahru, Malaysia  Ab Razak Che Hussin 
Ho Chi Minh City, Vietnam  Iraj Sadegh Amiri 
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Chapter 1
Introduction of Service-Oriented 
Architecture (SOA) Adoption

1.1  Overview

SOA adoption is known as an evolutionary, instead of revolutionary, process. In 
other words, adopting SOA is similar to a trip for an organization in a long period 
of time. It is not developing an application in a short period of time [1]. Specialists 
in many fields are concerned with organizational performance including strategic 
planners, operations, finance, legal, and organizational development [2].

SOA seems different for different users. In other words, it is different from vari-
ous perspectives. For example according to [3], SOA has an architectural form and 
needs criteria, patterns, architectural principles, service description, requestor, and 
a service provider that shows attributes like encapsulation, modularity, segregation 
of concerns, loose coupling, reuse, and so forth. SOA is a model of programming 
that is completed with standards, technologies like web services, and a solution for 
middleware which optimize for monitoring, orchestration, service assembly, and a 
management.

While more firms around the world have started to search about SOA, some 
implementation topics are represented that some aspects of implementation are 
undervalued like complexity, cost, and the attempt necessary for even a little enhanc-
ing to implement SOA [4]. A report expressed SOA impact organizations positively 
and negatively at the same time. When SOA positively influences on modifiability, 
extensibility, and interoperability, on the other side it affects performance, audit-
ability, testability, and security negatively [5]. So, the main aim of this study is to 
evaluate the impact of SOA adoption on organizations.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-12100-6_1&domain=pdf
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1.2  Background of Study

Growing competitiveness, globalization, and ever faster creativity are the specifica-
tion of modern economies. It is highly worth mentioning that a developing move 
towards new markets, a responsive change towards business strategies, or providing 
effective feedback to competitive pressures pave the way for the organizations to 
focus on a high level of flexibility [6].

Currently, the preferred architectural design to supply organizational agility, to 
promote application adaptability and system interoperability, and to provide the 
reuse of legacy possessions referred to service-oriented architecture, henceforth 
SOA [4]. Consecutive innovation, competitive emprise, and agility are changing 
into an important component of strategic thinking in a large number of current orga-
nizations. As a result, the growing of information systems has given birth to many 
organizations to re-evaluate their techniques as well as re-examine information 
technology function in forming their business strategies [7].

It is astonishing that although service-oriented architecture has been used for a 
decade, only several research studies have been performed on critical aspects that must 
be concentrated on during such implementations. Results show that there are a number 
of resemblances to success factors found in attaining strategic alignment, such as top 
management support and communication between collaborating parties [8].

SOA is formed on the base that systems are divided into sub-systems—each man-
aging individual tasks—based on group responsibility in the business course of a 
company and then eventually all the responsibilities are seen as an interoperable 
service [1]. So, considering new information system, SOA is a complex solution of 
analysis, design, conserving, and combination of enterprise application dependent on 
services. Services are considered as unconnected program-autonomous existence 
which supplies one or more operational capabilities through their interface [9].

The fleeting environment of business organization challenges the flexibility and 
adaptability capabilities of organizations. It can be claimed that every IT manager is 
looking into SOA [10]. SOA adoption is different from developing an application 
which is done in a short period of time. Therefore in applying SOA in organizations 
many problems appear, e.g., immature standards and inadequate knowledge [11].

Naturally, as other different kinds of technologies, some groups of people accept 
SOA as a perfect and precise technology and this is when other groups of people 
reject it for being imperfect. But, it is crystal clear that no one tends to ignore the 
achievements which SOA has brought about in the cases of efficiency, reusability, 
agility, and productivity of an enterprise [12].

As identified in various sources, SOA is a developed method in the direction 
of IT and information system architecture based on a cluster of services which 
are in relation with each other. A highly business-special definition introduces 
service- oriented architecture as a design that applies roles via reusable business 
services [13].

Not only IT but also business perspectives pave the way for the most thorough 
definition of Service Oriented Architecture. SOA provides an architectural model 
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that tends to promote the efficiency, practicality, agility, and productivity of an 
enterprise by determining services as the main tool through which solution logic is 
demonstrated in support of the understanding of the strategic goals related to 
service- oriented computing [12]. In order to make a great progress, organizations 
are supposed to modify their approaches, types of communication, channels of col-
laborating, and techniques of publishing relationships, so these are the most chal-
lenging difficulties of organization and governance [14].

A famous technology and market research company, Forrester Research, exe-
cuted a study claiming that the uses of SOA have been developed from 44% in 
North-American, European, and Asian-Pacific companies to 63% [15]. On the other 
hand, different conferences on the pattern of SOA were held since 2002 such as 
International Conference on Web Services (ICSOC), the IEEE International 
Conference on Web Services (ICWS), the International Conference on Services 
Computing (SCC), and the European Conference on Web Services (ECOWS). 
Consequently, a substantial SOA awareness exists in the domain of educational 
studies and industry practitioners and it is assumed that many companies perform-
ing something connected to SOA [16].

Providing the chance of fee-based services is an outstanding value that SOA 
serves to various companies of different sizes from small to medium-sized ones and 
it is not just in the possession of big organizations [6]. In spite of that, the 2009 
Forrester SOA research demonstrated that in smaller organizations SOA adoption is 
much inferior, namely the companies with less than 1000 staffs [17]. The desire of 
SOA adoption is not satisfactory as it supposed to be [18, 19]. Claims on the part of 
some industries proposed that SOA faced a failure at presenting its suggested and 
guaranteed benefits and it turns to be of a high expense [20].

1.3  Problem Statement

In spite of a large number of educational cases connected to SOA, it is being dis-
cussed that academic background and related literature is to some extent disinte-
grated and untimely considering why and to what extent companies accept 
SOA. Furthermore, there is a limited number of researches that focus on the effects 
of SOA adoption in an organization [21].

The principal question of how SOA can promote organization agility and nurture 
closer alignment between IT and business has not been appropriately focused on. 
The vigorous communication among external business environmental factors, orga-
nizational agility, and IS architecture lead to a high complexity of the process of 
keeping IT and business in alignment [22].

One frequent problem in SOA adoption is that many associations initiate the 
project of adopting SOA with regard to an IT prospect rather than a business one. 
Regarding the technical perspectives of the project, implementations might emerge 
successful, but the effect of the adoption of the new architecture on the business 
cannot be recognized without having been counted right from scratch. Difficulties 
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like these are mainly noticed in large associations with well-founded IT departments 
which try to obey every new fashion of technology. Not amazingly, the lack of busi-
ness alignment with the SOA movement project is a definite result of such infirm 
project planning. The most feasible rejecting consequence of such usual mistakes is 
the increasing expense of IT without any return on investment (ROI) for the corpo-
ration [23].

As far as the researcher knows, there has been little research done to examine the 
effect of the adoption of service-oriented architecture on the performance of 
organizations.

1.4  Research Questions

Based on the abovementioned problem, the present research attempts to answer the 
following questions:

 1. Q1: What are the factors which influence SOA adoption in organization?
 2. Q2: What are the relationships among significant factors, SOA adoption and the 

performance of organizations?
 3. Q3: What are the recommendations for organizations towards success of SOA 

adoption?

1.5  Objectives of Study

In the light of the problem statement, the present study aims to determine the fol-
lowing objectives through which organizations can make progress:

 1. To identify the factors influenced by adoption of SOA in organizations.
 2. To understand the relationship among significant factors, SOA adoption and the 

performance of organizations.
 3. To develop recommendation towards success of SOA adoption.

1.6  Scopes of Study

As it was mentioned before, the purpose of this study is to discover the factors that 
affect SOA adoption in an organization and estimating the impact of SOA adoption 
on the performance of enterprises. In order to narrow the scope of this study down 
and based on the objectives of this research, the researcher focuses on organizations 
which have already adopted SOA. Data will be collected from skilled experts in 
SOA all over the world using online questionnaire. Some technical and 

1 Introduction of Service-Oriented Architecture (SOA) Adoption
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organizational concepts will be presented in this study, but its purpose is to present 
a general horizon of SOA adoption and its performance.

1.7  Significance of Study

A number of limited researches exist studying the function of SOA adoption in 
organizations. This study tends to show how SOA adoption may pave the way for 
the organizations to make progress, by giving them the opportunity of being in an 
active access to the SOA. The results of this study might help organizations which 
adopt SOA to promote their chance of development.

1.7.1  Theoretical Implication

Help organization to find out the key factors which influence SOA adoption to 
improve organizational performance.

Add performance of organization to the TOE framework would give this idea to 
organization to improve their performance by adopting SOA.

1.7.2  Practical Implication

Help organization to focus on significant factors to accelerate the process of SOA 
adoption.

Improve performance of organizations by successful adoption of SOA.
Develop recommendations based on SOA experts’ perspectives for being suc-

cessful in SOA adoption.
This study tends to show how SOA adoption may pave the way for the organiza-

tions to make progress, by giving them the opportunity of being in an active access 
to the SOA.

The results of this study might help organizations which adopt SOA to promote 
their chance of development.

The findings of this study will encourage those companies that have not been 
using SOA to improve their strategies by adopting SOA.

1.7.3  Methodological Implication

Use self-selected sampling and distribute online questionnaire among SOA profes-
sionals through LinkedIn.

1.7 Significance of Study
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1.8  Structure of Study

This study is consisting of six chapters as shown in the following Fig. 1.1:

Problem Definition
(Chapter 1)

Literature Review

Research Methodology
(Chapter 3)

(Chapter 2)

Limited number of researches that
focus on the effects of SOA adoption

in an organization

Adequate knowledge is not existed
about the effects of SOA adoption.

Understanding SOA SOA adoption studies

Benefits of SOA
SOA adoption challenges and

problems
SOA Technologies

Research Method

Target population and Sampling

Research Design

Research Phases

Propose a theoretical framework

Developing Hypotheses

Finding the influential factors that
affected  by SOA adoption

Analysing Data Testing Hypotheses

Limitations & Future work
Achievements

Recommendations

SOA Framework & Hypotheses
Development (Chapter 4)

Analysis, Result & Discussion
(Chapter 5)

Recommendation & Conclusion
(Chapter 6)

Fig. 1.1 Structure of the study
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1.9  Thesis Outline

In this chapter, the researcher focuses on introduction and background of the study 
about the key points of the study and problem background in terms of the clear 
background study of project. Moreover, research questions and research objectives 
have been discussed. Final steps consist of significance of the study, scope, struc-
ture, and outline of the project.

In Chap. 2 based on the problem of the study the academic literature will be 
studied. In this chapter, author focuses more on the SOA adoption in an organization 
and extracts significant factors influence by SOA adoption based on previous stud-
ies. Then TOE framework for adoption will be described.

In Chap. 3, the research methodology of the study includes the methods which 
are used in this research. The questionnaire will be distributed among the SOA 
experts and the results will be explained at the end of this chapter.

In Chap. 4, influential factors that concluded from papers reviewed in Chap. 2 
will be investigated as the initial findings of this study. Then the theoretical frame-
work and hypotheses will be proposed in continuation. Afterwards, pilot study will 
be performed. Final step includes the explanation of validity and reliability of the 
questionnaire.

In Chap. 5, the researcher will discuss the data collection and the data analyses. 
Data will be analyzed with SmartPLS. In continuation, the hypotheses of this study 
will be examined. The relationship among the significant factors, SOA adoption and 
the performance of organizations will be evaluated at the end of this chapter.

In Chap. 6, the achievements and the contribution of this study will be explained 
shortly. Then few recommendations will be discussed based on SOA experts’ expe-
riences. Moreover, some limitations and direction for future work will be described 
at the end of this study.
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Chapter 2
Literature Review of Service-Oriented 
Architecture (SOA) Adoption Researches 
and the Related Significant Factors

2.1  Overview

Based on the reviewed papers, this chapter selected the potential factors from 2009 
until 2013. At the end of this section, TOE framework is explained briefly and three 
SOA adoption models based on TOE framework are described. All the information 
and definitions are conducted according to previous work on SOA adoption through 
surfing the net, reading prior journals and papers. The main purpose of this chapter 
is to focus significant points about adoption of SOA in organizations. The following 
figure shows the whole structure of this section (Fig. 2.1).

2.2  Service-Oriented Architecture

2.2.1  Understanding SOA

Service-Oriented Architecture (SOA) is one of the most remarkable technologies in 
the area of information systems’ architecture and design in the modern technology 
world. SOA is an approach to look at the world. With a service-oriented observa-
tion, everything seems like a service. The service is a fundamental construction unit 
of SOA. It is a technique of accessing repeatable business capabilities [1]. According 
to Erl [2], systems are separated into sub-systems based on group functionality in 
the business process of an organization. Each sub-system managing individual tasks 
and all the functionalities are grouped as an interoperable service finally. SOA is an 
approach to look at the world. With a service-oriented observation, everything 
seems like a service. The service is the fundamental unit of SOA. It is a technique 
of accessing repeatable business capabilities.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-12100-6_2&domain=pdf
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Service-oriented is used as a term of IT/IS for some time. It is used in various 
areas. Regardless of the diverse use of this term, there is a general viewpoint which 
represents a special view to split tasks as a solution to solve problems. It is a stan-
dard that helps the necessary reasoning to answer the problem. Service-oriented is 
splitting the problems into entity and related smaller parts of logic or service. 
Service orientation standard proposes the organization needs to re-explain busi-
nesses tasks, entity, or process into well-grained service granularity from the per-
spective of IT/IS. A well-grained service guarantees their individuality. It makes 
them to be easier to compose and orchestrate with all other services [3].

Systems are separated into sub-systems based on group functionality in the busi-
ness process of an organization. Each sub-system controls independent tasks. 
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Fig. 2.1 The structure of literature review
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Finally, all the functionalities are grouped as an interoperable service. Actually 
there was a growing trend about SOA and its adoption within a variety of different 
scale enterprises in the previous decade. IT leaders anticipate a bigger raise in SOA 
adoption according to the promised benefits acquired by early adopters [2] (Table 2.1).

The abovementioned descriptions have diverse perspectives to realize SOA. For 
instance, Erl [2] initially perceived SOA as abstract model from distributed archi-
tecture viewpoints while Bieberstein et al. [4] view SOA from business and techni-
cal perspective, and McGovern et  al. [5] view from component-based software 
perception.

2.2.2  SOA Benefits

According to Grigoriu [6], usually the most important benefits collaborated to SOA 
are the reuse of technology and agility. The frequently used approach of SOA out of 
an enterprise architecture context is advanced gradually, without interfering the 

Table 2.1 Service-oriented architecture definitions

No Author/year SOA definition

1 Natis (2003) 
Gartner Group

“…a software architecture that starts with an interface definition and 
builds the entire application topology as a topology of interfaces, 
interface implementations and interface calls. SOA would be better 
named interface oriented architecture. SOA is a relationship of 
services and service consumers, both software modules large enough 
to represent a complete business function. Services are software 
modules that are accessed by name via an interface typically in a 
request-reply mode. Service consumers are software that embeds a 
service interface proxy (the client representation of the interface)”

2 Lublinsky (2007) “SOA can be defined as an architectural style promoting the concept 
of business-aligned enterprise service as the fundamental unit of 
designing, building, and composing enterprise business solutions”

3 Bieberstein, Bose 
et al. (2005)

“Framework for integrating business processes and supporting IT 
infrastructure as secure, standardized components—services—that 
can be reused and combined to address changing business priorities”

4 Krafzig, Banke 
et al. (2005)

“A Service-Oriented Architecture (SOA) is a software architecture 
that is based on the key concepts of an application frontend, service, 
service repository, and service bus”

5 Erl (2005) “SOA initially is as an abstract paradigm represented a baseline for 
distributed architecture that has no reference for its implementation 
(traditional form), then it evolves as an architectural style that 
delivers service orientation through the use of web services 
(contemporary form).” And a formal definition: “SOA is a form of 
technology architecture that adheres the principles of services 
orientation”

6 McGovern, Sims 
et al. (2006)

“SOA as component based software modules that provide service to 
other modules”

2.2 Service-Oriented Architecture
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benefits brought by the enterprise architecture. As the result, the agility is not gained 
or is gained late, until the end of the journey to migrate to SOA of the enterprise 
while the reuse of technology may need to redesign costly. In fact the reuse of busi-
ness process is more significant than the reuse of IT, because SOA determines the 
same business activities and puts them in a group as a service. SOA will decrease 
the application duplication by reducing process replication [6].

According to Jayashetty and Kumar [7], SOA improves revenue via enhancing 
business agility by adopting renovated business models and proposing new products 
and services in the right time. SOA also reduces cost via separating the implementa-
tion features from the service consumers, increasing reusability, and eliminating 
unnecessary duplication in the system. In a study, Yoon and Carter [8] determined 
the precursor and advantages of selecting SOA.  In this multiple case study, they 
emphasized on the influence of using SOA from the standpoint of business value. 
The research team divided the benefits of SOA adoption in two categories: business 
agility and cost.

Newcomer and Lomow [9] and Erl [2] provide the benefits of SOA in a detailed 
way. Newcomer and Lomow discuss about the difference between technical benefits 
and business benefits. All business benefits are covered by the classification of Erl 
excluding increased customer satisfaction. The technical benefits of Newcomer and 
Lomow can be interrelated to the “reduced IT burden” benefit from Erl [10].

According to Erl [2], the following are the benefits and attributes of services in a 
service-oriented architecture (Table 2.2):

2.3  SOA Technology

One of the most popular technologies to implement SOA is web services. A web 
service defines a standard way to integrate web-based applications by using tech-
nologies like Extensible Markup Language, Simple Object Access Protocol, Web 
Services Description Language and Universal Description, Discovery and 
Integration. Web services are independent. It means that their function is not related 
to any operating system or programming language [11].

A web service is a part of software that acts with set of standards reciprocally. 
These standards enable global interoperation of computers regardless of operating 
systems, hardware platform, programming language, or network infrastructure. 
Web services depend on three interrelated XML-based software standards to 
work; SOAP, WSDL, and UDDI. Basically web services exchange SOAP mes-
sages. Services using multiple interfaces and a description language (WSDL) can 
be called to perform business processes. Each interaction is free of other interac-
tion. The aptitude of a web service to work anywhere on any network with no 
impact on its performance is depended on network transparence. Since every web 
service has special characteristics, web services include the same flexibility to 

2 Literature Review of Service-Oriented Architecture (SOA) Adoption Researches…
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Table 2.2 The benefits and attributes of services in a service-oriented architecture [2]

Service Description

Reusable Services are planned to support potential reuse even if immediate 
reuse opportunities exist

Stateless Services are work independently without caring about the last or 
next tasks they asked to do

Discoverable A service should be discoverable by service requesters. It means 
that when a consumer searching for a service it should be 
discovered and invoked from SOA service directory

Self-describing The interface of services should explain, reveal, and present an 
“entry point” to the service. The interface of service should cover 
all the information about the service, so a service customer could 
find and connect to the service easily. It avoids requiring the 
consumer to recognize the technical implementation details

Composable SOA services are composite intrinsically. They may be created 
from other services and be joined with other services to create 
other business solutions

Single-instance In single instance, only one implementation of a specified service 
should be in an SOA

Loosely coupled It allows application features to be alienated into independent 
parts. This “separation of concern” prepares a mechanism for 
services to contact others without firmly bounding to each other

Governed by policy There are services that are built by contract. Interactions between 
services and between services and service domains are controlled 
by policies and service-level agreements, advancing process 
efficiency and decreasing complexity

Independent of location, 
language, and protocol

Services are intended to be available to any certified user from 
any location, on any platforms and with a general speaking

As coarse-grained as 
possible

Granularity is a declaration of functional wealth for a service. It 
means if a service is more coarse-grained, the function offered by 
the service is richer. This attitude decreases complexity for system 
developers by restricting the necessary steps to completing a given 
business function

Potentially asynchronous Asynchronous improves system scalability during asynchronous 
performance and queuing techniques. High connections expenses 
and changeable network latency can deliberate response times in 
an SOA environment. Because of the disseminated nature of the 
services, asynchronous behavior allows a service to concern a 
service demand and continue processing to get a response by the 
service provider

websites on the internet. It can be situated on any computer that is linked to the 
network by internet protocols. Web services are efficient techniques  to practice 
service-oriented architecture, since the standards and infrastructures which sup-
port these technologies are finally available to make web services based on SOA 
practical [12, 13].

2.3 SOA Technology



www.manaraa.com

14

2.3.1  Extensible Markup Language (XML)

World Wide Web Consortium defined XML as a text-based markup language. 
Contrasting with HTML, which apply tags for describing performance and informa-
tion, XML is for the description of portable ordered data. It is utilized as a language 
for describing data description languages, like markup grammars, vocabularies, 
interchange formats, and messaging protocols [14].

Also, XML technologies propone many other benefits: integration of organiza-
tion data from different sources; the flexible connection between managed objects 
and organization application; interoperability between management applications 
from diverse vendors; simple and powerful description and transformation of infor-
mation managing; routine and central validation of managing data. These benefits 
and other technologies, well matched with SOA architecture, offer a working solu-
tion to apply dynamic e-business solutions [14].

2.3.2  Simple Object Access Protocol (SOAP)

SOAP is an XML-based protocol for  exchanging information in a decentralized, 
dispersed environment. SOAP is a messaging protocol that transfer structured infor-
mation between applications or systems. Then the requesting objects are able to 
make a distant method request on the preparing objects in an object oriented pro-
gramming manner. The simple object access protocol requirement is provided by 
User Land, Lotus, IBM, Microsoft, and Develop Mentor. The requirement spawned 
the foundation of the W3C XML Protocol Workgroup, contained more than 30 com-
panies. The basis of dispersed object communication in vendor implementations of 
SOA is formed out by SOAP. However, SOA does not represent a messaging proto-
col. Since SOAP is commonly used for implementing SOA, it has been named as 
SOA Protocol. One of the advantages of SOAP is that it is totally vendor- neutral 
which allows implementing independently of the platform, object model, program-
ming language and operating system. Moreover, data-encoding preferences, lan-
guage bindings, and transport implementation are dependent [13–15].

2.3.3  Web Services Description Language (WSDL)

It is an XML word that prepares a standard technique of elaborating service IDLs. 
A convergence of activity between SDL (Microsoft) and NASSL [16] results in 
WSDL.  It  presents  an easy way for service providers to  explain  the template of 
request and respond messages for remote method invocations (RMI). WSDL leads 
this title of service IDLs independent of the fundamental protocol and encoding 
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necessities. An abstract language for explaining the operations of a service with data 
types and particular parameters is prepared by WSDL. The description of the setting 
and binding features of the service are addressed by the language as well [14, 15].

2.3.4  Universal Description, Discovery, and Integration 
(UDDI)

An ordinary team of SOAP APIs that empower the accomplishment of a service 
mediator is provided by the Universal Description, Discovery, and Integration. In 
order to pave the way of accelerating the description, discovery, and integration of 
web-based services, the UDDI determination was specified by IBM, Microsoft, and 
Ariba. It is important to understand the features of the SOA better to identify how 
many components of the SOA operate  mutually. A service provider establishes 
a  web service  and its explanation and  then publishes the web service in  UDDI. 
When a web service is published, a service requester may discover the service using 
the UDDI connection. The UDDI registry prepares the service requester  with a 
WSDL service explanation and a uniform resource locator (URL) referring to the 
service. Finally, the service requester invokes the service by using this data to attach 
it [14, 17]. The architecture of web service is shown in Fig. 2.2.

Fig. 2.2 Web services roles, operations, and artifacts

2.3 SOA Technology



www.manaraa.com

16

2.4  SOA Adoption Case Studies and Surveys

Nowadays, SOA is the preferred architectural model to prepare the agility of organi-
zations, to improve the adoption of applications and the interoperability of systems, 
and to permit the reuse of legacy systems [18]. The acceptance of service-oriented 
standards is not a simple process with the reason of creating service- oriented archi-
tecture. It contains a lot of projects in a long period of time. Once adopting SOA, 
dissimilar parts in a company are affected: organizational construction, people, work-
flow processes, and technologies [19]. It is worth mentioning that the required orga-
nizational redesign should be well organized like culture and individual behavior [4].

SOA adoption needs an important transformation in a business process philoso-
phy and technology foundation. This attempt is determined by the promise of 
important benefits [2]. SOA adoption will prepare  organizations  by developing 
interoperability, legacy systems integration, reusability, organizational agility, com-
posability, standardized data representation, and vendor-neutral communications 
infrastructure [20]. These attributes will lead to specific business advantages such as 
enhanced flexibility, improved speed to the marketplace, incremental deployments, 
and enhanced productivity were between the other probable benefits [21]. While the 
economic value provided  by SOA drives  from the  acceptance of  organizational 
decisions, this value is not assessable or even detectable [22, 23].

In a study, Chen [24] itemized the potential factors that influence on SOA adop-
tion as the following: compatibility, visibility/observability, complexity, relative 
advantage, IT skills/expertise, IT architecture/infrastructure, trialability, company 
size and industry type, organizational culture, vendor support, financial cost, busi-
ness partners’ demand/readiness, tool support, standards maturity, and perceived 
benefits. In another research, Wu [25] identified the following factors as the influen-
tial factors in the way of SOA adoption in his study: compatibility, customizability, 
communicability, complexity, relative advantage, financial justification/cost, and 
visibility/divisibility.

Yoon and Carter [8] find out the following factors as potential factors in the way 
of migrating to SOA: (1) system integration, (2) IT and business alignment, (3) 
response to market changes and customer demands, (4) data flow, (5) customer 
service, (6) application development time and cost, (7) reuse existing, (8) applica-
tions, (9) operational cost, and (10) time to market. They stated that selecting and 
using SOA is influential on system integration, association between IT and busi-
ness. It also influences the reaction to the alterations in market and customer 
demand, data flow, and the strategy through which organizations give service to 
their clients. They also pointed that SOA adoption could have an effect on the costs 
in an organization. So, they categorized the influence of using SOA from the stand-
point of business value as the following two groups: cost and business agility.

According to Cherbakov et al. [26], how to advance and harmonize the IT system 
with business transformation is the most important question. Various approaches [4, 
27] attempt to explain the complete process of SOA adoption. It is vital to declare 
that all recommended approaches cannot substitute with a company precise 
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approach. In fact these proposed approaches can be helpful to make individual 
approaches. Sometimes adoption and implementation of an information technology 
are used spontaneously. For instance, Beimborn et al. [28] in a research about SOA 
business value drivers and deterrents express that organizations may only imple-
ment SOA, while they observe that SOA will increase their business value.

Joachim et al. [29] stated that the word adoption serves this purpose to make full 
application of an invention. The implication of “organizational adoption of an inno-
vation,” as the method of accepting a new idea, or technology, during a certain time 
is the result of reviewing the empirical research by Finch [30]. Finch further extends 
the concept, and states the application of technology includes mutual working of 
individual in a system that match in greater organizational process. Hence, technol-
ogy adoption must be done within a given organization area.

Often organizations get in SOA projects with no proper up-front analysis of all 
the conceptions of their purposes [18]. IBM presented some of their knowledge 
about a lot of firms that adopted SOA and recommended different domain of SOA 
adoption challenges: program management, firm, technology, and governance. The 
most sophisticated of these areas are organization and governance, since they need 
the whole organization to change the styles, ways of communication, tool of col-
laboration, and different ways of reportage relationships [31].

While all different organizations can use SOA, it is considered that small- and 
medium-sized companies use the advantages of SOA more than other sizes, as it 
offers them a chance to present fee-based services [32]. In 2009, Forrester SOA 
Survey declared that adopting SOA is less in smaller firms which have less than 
1000 employees [33]. SOA adoption in the manufacturing seems to be slower than 
preferred [34, 35]. Some industry informed that SOA failed to provide its promised 
advantages and is too costly as well [36]. Moreover, the elements in common IT 
project administration tend to engage all people who take financial benefits, start it 
with good plans to strengthen the basis, select and use increasing method, be backed 
by top managers and participate in personnel training course provided for SOA [37].

In spite of various models of the SOA adoption of individual organizations in the 
trade press [38, 39], it is too complicated to develop a precise representative descrip-
tion of SOA adoption [40] or a qualitative method [41]. A well-known exception is 
the study by Kumar et al. [42]; this research pays attention to inter-organizational 
profits. Ciganek et al. [37] tried to find out crucial factors that are challengeable for 
SOA adoption and web services by selecting eight organizations in different indus-
tries. They found out that many factors are standard for all organizations, whereas 
some factors are varying between industries. Hence, the steps and process of adoption 
can be different between various industries.

Kanchanavipu [43] believed that a SOA cannot be successful unless a SOA dominant 
power of a powerful authority is implemented in its real position in the organization. 
Kanchanavipu also stated that the powerful authority of SOA forms it and it is the person 
in charge who should decide about everything that determines anticipations and funding 
power as well as confirming behavior and achievements. Power of a powerful authority 
is essential in SOA, because the notion must be delivered to every one of the individuals 
who have to execute it or the act of creating a SOA has an impact on them. Trade clients, 
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developers, architects, executives, and so on can be considered as this type of individuals. 
People may not find out the value of SOA by hearing some information about its nature 
during a long time. SOA should be controlled and monitored powerfully so that it can 
attract faithful clients with positive insights to help the organization achieve its goals.

The CA Wily [44] SOA adoption study results show that diverse countries get a 
different level of SOA adoption. A major number of organizations in Australia (32.9%) 
and the United States of America (40.6%) had applied a business unit service- oriented 
architecture application in IT control, while most of the organizations in the United 
Kingdom (40.6%) had applied a service-oriented architecture application as a part of 
an organization-wide initiative. The main number of the organizations in Germany 
(30.6%) and France (45.2%) had their SOA applications in the pilot level.

2.5  SOA Adoption Challenges and Problems

 SOA adoption is not the same as establishing an application, which can be devel-
oped in a short period of time. Indeed, it is like a long journey for an organization to 
achieve significant benefits of implementing SOA. A few vendors believe that SOA 
can be rapidly and simply implemented with their products. However, SOA adop-
tion is an evolutionary process, more than revolutionary one, in the general under-
standing in the industry [45].

On the other hand, SOA is not complete and without problems. Some declaration 
like “SOA is dead” [46] and “SOA is a failure” Kenney [47] could be found through 
the Internet. One of the main reasons for these declarations is that SOA is concen-
trated on developing design techniques to guide developers how to build services, 
but does not involve the run-time features of the service such as the way of manag-
ing and maintaining services. The link with business objectives cannot be made; 
aims cannot be specified and not be found whether goals are gained without proper 
management. Although some standards have emerged to provide management 
requirements [48], the standard SOA is not adequately equipped to describe them in 
a brief and consistent manner [49].

The perplexity of SOA and a lot of overlapping and competing specifications 
were specified as problematic areas for firms that adopted web services and SOA 
[35]. When the discussion comes to systems integration through SOA, the complex-
ity can affect the number of physical resources required to address integration and 
thus it may affect the whole project implementation [50].

Adopting SOA is not simple and a lot of problems happen such as undeveloped 
standards and inadequate information [51]. Lewis [18] believed misunderstanding 
about SOA are: “(a) SOA provides a ready-made architecture for a system that can 
be bought and implemented off the shelf and (b) Legacy integration is easily 
achieved”

• Service-oriented architecture is including just technology and standards.
• If standards are applied, then interoperability will be guaranteed.
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• Examining of service-oriented architecture applications is the same as the one 
that used for standard applications.

There are some arguments among firms about dissatisfaction for adopting service- 
oriented architecture, for example,  the dearth of planning and clear business case, 
the dearth of information about available services, the dearth of standards, and the 
dearth of governance [52]. Some other difficulties of adopting SOA are the incom-
prehension of the differences between distributed architecture and SOA, establishing 
SOA through an old method, incomprehension the requirements of SOA implemen-
tation, and web service protection. Implementing SOA without using a development 
plan or a clear strategy, without adopting different standards and platforms, without 
adjusting SOA standards in a firm and without employing XML as an important 
foundation are the main reasons of failures in SOA architecture projects [2].

Each organization should know that adopting SOA cannot be the correct reply to 
grant their requirements. They should recognize that deploying SOA will not solve 
all of their problems. Some SOA myths can guide to a delusion about the entity of 
SOA and how it may help firms [53]:

SOA accommodates an absolute architecture. SOA is an architectural prototype 
or a new method of improving software but not a system architecture by its own.

Legacy systems can be simply accommodated inside SOA.  One of attractive 
undertaking for a firm to accept SOA is to give complete approval in reconstituting 
its previous legacy system facilities and finding an important Return on Investment 
(ROI). The process of shifting legacy systems is not simple and routine all the time, 
because this shift can involve an enormous adaptation try to represent the legacy 
systems as services.

 Employing web services do not certainly mean SOA implementation. Most of 
the SOA offered meanings refer to web services technology as a method to imple-
ment SOA. Indeed, SOA may not always be implemented by applying web ser-
vices but by applying other technologies, such as DCE (Distributed Computing 
Environment) or CORBA.

By application of WSDL and XML interoperability between services advanced 
by diverse organizations is assured. Web services employ XML to arrangement 
information, assisting syntactic interoperability. Though, web services provide 
determined restrictions such as lack of stating semantic data. This means that no 
appropriate information about the service is supplied. Interoperability demands 
semantic along with syntactic agreements to prosper.

The development in SOA needs a cultural modify that affects all business sec-
tions inside a firm.

According to the report of Frost and Sullivan on Aug 2009, next to the different 
chances of marketplace in India, the marketplace of SOA is at early stage and it 
stayed untapped by sellers. Dhruv Singhal, Senior Director, Fusion Middleware 
Sales Consulting, Oracle India, pointed out:

Today, the primary driver for SOA adoption is the business demand that forces enterprise 
data centers to deliver more with minimal resources. SOA adopts open standards to reduce 
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integration costs, provide composite applications, and reduce custom coding through 
configuration and enable self-sufficiency for the end user. It is expected to be a critical busi-
ness enabler rather than a mere IT tool. (As cited in [54])

In John Crupi’s study (as cited in [55]), the CTO of enterprise web services works 
at Santa Clara, claimed that a top-down method is needed to help SOA as an archi-
tectural style to flourish. Crupi believed that the BU has to possess the business 
drivers, processes, and use-cases. After that it is IT’s duty to supply the BU demands 
and possess the definitions of service. Crupi disagree with using a “bottom-up” 
approach to SOA development, in which existing systems are simply wrapped using 
web services to create a service layer.

Like other application plans or architecture, quality may be different. It is true 
about SOA too. Although it is important to recognize the degree of changes that are 
necessary as well as the attitude to select and use SOA completely, there is always 
this possibility that some create wrong service-centered architectures unconsciously 
and unintentionally. According to Erl [2], the following are a number of frequent 
and usual mistakes.

Perhaps it is not clear that the sections belonging to organizations are the only 
most serious barrier that does not let them proceed to selecting SOA. But the experi-
ence that IT experts and technologists possess can cause a big number of SOA 
notions to rise. However, for many individuals in IT departments, SOA is just a 
technological notion. As a result, for experts in IT, SOA is just an identical medium 
for web services. Their mistake is obvious. The criticism in their thought causes 
misleading in technology [56].

In order to be able to select and use SOA, IT was exposed to some changes. The 
service-oriented change towards activeness and loose coupling needs an alteration 
in the old usual type of improvement (design-build-test-deploy-manage) to repeated 
methods to constant Service modeling. The movement to loose coupling needs a 
various method for estimating that causes the reliance on a single-vendor policy and 
application to decrease. For changing to get far from point-to-point mingling to 
compositional, process driven functions using services from a wide arrangement of 
benefits across the organizations, instead of system-specific silos, improvement and 
control methods based on service domains are needed [57].

As a result, it can be said that the main obstacles for selecting and using SOA are 
not caused by trade administration. In fact they originate from IT organizations that 
a very big number of individuals in IT organizations consider SOA just as a notion 
and a series of technologies and infrastructure to represent, protect, implement, and 
control services [58].

2.6  Factors Affecting the Adoption of SOA

In this section, a vast number of earlier studies were reviewed. About 18 papers 
resulted from reviewed papers which are focused on the effective factors in SOA 
adoption. A summary of all potential factors in SOA adoption is available in 
Appendix B as a table.
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In a research, Lawler et  al. [59], for contributing to effective management of 
SOA, analyzed business, procedural, and technical factors. The higher important 
factors resulted from a research project survey and professional case studies of three 
technology organizations. The higher important factors in business were allocated 
from (a) efficiency and flexibility benefits, (b) agility, (c) financial benefits, (d) cus-
tomer demand, (e) market and regulatory differentials, (f) competitive, and (g) exec-
utive technology leadership. The most important factors in procedural analysis were 
distributed from (a) education and training, (b) knowledge exchange, (c) naming 
conventions, and (d) procurement of technology. The factors of technical area were 
allocated from (a) external SOA domain on projects, (b) external process domain on 
projects, (c) XML standard (d) business process management software, and (e) web 
services best practices.

As it is mentioned earlier, Luthria and Rabhi [60] explained the different aspect of 
SOA adoption from the technical and business vision. In this study, the factors influ-
encing the organizational adoption of SOA mention as follows: (1) perceived value 
to the organization, (2) organizational strategy, (3) organizational structure, (4) orga-
nizational culture, (5) potential implementation challenges, and (6) governance.

Ciganek et al. [37] tried to find out crucial factors that are challengeable in the 
adoption of SOA using web services by investigating eight cases in four various 
industries based on TOE framework. The research team discovered many factors are 
standard for all organizations, whereas some factors are varying between industries. 
Hence, the steps and process of adoption can be different between various indus-
tries. Factors extracted from this study are: (1) business partner demand, (2) indus-
try fragmentation and inertia, (3) management awareness and support, (4) availability 
of expertise, (5) return on investment, (6) industry leadership, (7) performance of 
services-based applications, (8) vendor support, and (9) security.

Galinium and Shahbaz [61] used the theoretical propositions strategy in their 
master thesis. The factors which are mentioned in this study as influential factors 
leading the migration of legacy systems into service-oriented architecture are 
extracted from literature reviewed and empirical data findings from five case studies 
including furniture, bank, engineering and airline companies in Europe. The authors 
classified the success factors into three categories containing technical, business, 
and both technical and business viewpoints. The success factors are: (1) business 
process, (2) budgeting and resources, (3) potential of the legacy applications (size 
and complexity, reusability factors, level of documentation), (4) architecture of the 
legacy systems, (5) close monitoring, (6) strategy of migration, and (7) governance. 
The following factors are specified as other factors influencing on SOA adoption in 
these studies: (8) information architecture, (9) dependence on commercial product, 
(10) testing, and (11) technical skills.

Antikainen and Pekkola [62] discovered factors influencing successful SOA 
implementation in an exploratory study by interviewing IT and business people 
from nine organizations which are pioneer in implementing SOA in Finland. This 
study identified four themes, containing 11 various factors that are relevant to 
business and IT alignment of SOA development. The themes and factors are: (1) 
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Organization culture and human resources (a) organizational maturity, (b) compe-
tences, and (c) SOA team; (2) Processes and methodologies (a) business driven 
development, (b) governance, and (c) business stakeholder participation; (3) 
Communication and artifact (a) common language, (b) strategy, and (c) enterprise 
architecture framework; and (4) Technology (a) rapid development tools and (b) 
process automation.

Chang and Lue [63] in an exploratory study itemized the risk factors affecting on 
the adoption of service-oriented systems in the order of strength of effect as follows: 
(1) insufficient technology planning, (2) lack of expertise, (3) ineffective project 
governance, and (4) organizational misalignment. Moreover, the result of this study 
demonstrated that (5) technology newness and (6) resource insufficiency are not 
critical risk factors to the adoption of service-oriented systems, but they both are 
valued high as a risk factor.

Vegter [10] examined critical success factors for SOA implementation in a study. 
The researcher selected the following three critical success factors according to 
previous studies: (1) complexity of SOA, (2) reusability of services, and (3) govern-
ing the adoption of SOA process. This study illustrated that service reusability is not 
as critical as it is indicated in some literatures. Moreover, the author clarified that 
SOA adoption will increase (4) interoperability, (5) federation, (6) vendor diversifi-
cation options, (7) business and technology alignment, (8) ROI, (9) organizational 
agility, and reduce (10) IT burden.

Lee et al. [50] took the form of an exploratory study based on a review of 34 SOA 
literatures and 22 interviews, identifying 20 critical success factors for the success-
ful adoption of SOA. This study classified CFS in six categories: (1) awareness, (2) 
strategy, (3) organizational management, (4) technology infrastructure, (5) gover-
nance, and (6) project management. Critical factors from the viewpoint of this 
research are: (1) deepening of enterprise-wide perception of SOA, (2) strengthening 
perceptions of SOA by sharing success story, (3) building strong support for 
enterprise- wide core human resources, (4) clear goal-setting, (5) step by step evolu-
tion planning with consideration of current capacity, (6) framing an organizational 
model for SOA management, (7) fostering a partnership culture between business 
and IT, (8) developing training planning, (9) generating standard definitions of SOA 
technology, (10) defining scope of technology application/security foundation, (11) 
standardization of business process, (12) putting in place of enterprise-wide archi-
tecture management system, (13) definition of SOA-based development methodol-
ogy, (14) project team organization for SOA, (15) strengthening business service 
oriented design process, (16) strengthening communication within a project, (17) 
managing SOA policy processes, (18) establishing a service development/operation 
management process, (19) assessing performance of service processes, and (20) 
building an industry-wide foundation for SOA. Clear goal-setting based on business 
value is the most important critical success factor in implementing SOA as both 
literature and interviews ranked in this study.

Joachim et al. [64] developed a multi-dimensional SOA adoption construct based 
on TOE framework, which allows the authors to make the degree of SOA adoption 
measureable and comparable among different organizations. By evaluating the 
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research model, the following results disclosed. In the technological view, (1) 
compatibility and (2) relative advantage are significant factors in SOA adoption, 
while the (3) costs in adopting SOA prevent the adoption. (4) SOA-related expertise 
of IT employees, (5) organizational size, and (6) support from top management are 
all important determinants in the organizational context, while (7) experience is the 
single most significant influencing factor in the whole model. The results show that 
in fact (8) competition is not a significant factor on the degree of SOA adoption in 
the environment context. Anyway, (9) management fad is another factor that effect 
on the degree of SOA adoption. It shows that an organization is also affected by the 
adoption results of competitors.

Aier et al. [65] focus on service orientation as a design paradigm for information 
systems engineering. This study considers information systems as the integrity of 
persons, business processes, and information technology that process data and 
information in an organization. To clearly identify CFS in this research, the body of 
literature from both the ERP and the EAI viewpoint were analyzed. The critical suc-
cess factors that are mentioned in the study are: (1) integration strategy, (2) gover-
nance, (3) momentum resources and strategic importance, (4) culture and 
communication, (5) integration architecture and design, (6) characteristics of inte-
gration projects, and (7) transparency of design artifacts.

Caimei Hu [66] in a study introduces the web service technology standard sys-
tem based on framework of TOE and analyzes the main factors affecting the adop-
tion and diffusion of web service technology standards. Based on this study factors 
that influence on SOA adoption from the point of technology are: (1) advantages of 
web service technology standards, (2) the complexity of web service technology 
standards, (3) knowledge barriers in the adoption of web service technology stan-
dards, and (4) standards immaturity. From the viewpoint of organization, factors 
which influence on SOA adoption are: (1) technology capability of organization, (2) 
organization philosophy, and (3) organization scale. Environmental factors based on 
TOE framework that mentioned as influential factors in this study are: (1) industry 
concentration, (2) stakeholder, and (3) industry technical inertia.

Findikoglu [67] in a research proposed a conceptual model to show the success 
of adopting web services as a technological innovation. The researcher declared 
some important factors that effect on SOA migration in his study as follows: (1) 
security, (2) reliability, (3) agility, (4) efficiency and flexibility, (5) deployability, (6) 
organizations’ size and scope, (7) centralization, (8) formalization, (9) interconnect-
edness, (10) complexity, (11) IT and business alignment, (12) governance, (13) 
ROI, (14) technological knowledge, (15) quality and availability of human resources, 
(16) competitive pressure, (17) regulatory influence, (18) dependent partner readi-
ness, and (19) trust in web services.

Seth et al. [54] in a study reviewed articles and research work related to SOA 
from 2001 to 2011 and identified the factors that are relevant to SOA implementa-
tion. Based on this study factors influencing on SOA implementation are: (1) gov-
ernance issues, (2) migration factors, (3) legacy systems integration, (4) change 
management, (5) resource competences, (6) security risk, (7) risk management, (8) 
challenges in scope understanding, (9) integration business and IT, (10) return on 
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investment, (11) BPM and business agility, (12) user involvement and organiza-
tional commitment, and (13) training and teaching methodology.

MacLennan and Van Belle [68] emphasized factors significantly influencing 
SOA adoption in South Africa. The results of this study emphasize that (1) com-
plexity and (2) cost are only important for SOA project success, whereas the follow-
ing factors are significant factors for SOA adoption and SOA project success: (3) 
multiple standards and platforms, (4) compatibility with the EA, (5) top manage-
ment support, (6) good governance and (7) strategy, (8) adequate human and finan-
cial resources, (9) vendor support for integration and development tools.

In a research, Basias et  al. [69] developed an initial conceptual framework in 
order to categorize and examine procedural, business, technical, and human influen-
tial factors of SOA adoption in e-banking sector. Researcher identified 125 factors 
that might influence on SOA adoption in their study. After a deeper analysis they 
minified these factors to 16 significant factors that might influence SOA adoption in 
e-banking industry for study in a real e-banking situation. The 16 possible influen-
tial factors are: (1) strategy (long-term business plan), (2) goal (based on business 
value), (3) financial benefits (of SOA adoption), (4) return on investment (related to 
SOA adoption), (5) IT agility–business alignment (business, actors, processes and 
technology alignment through successful SOA adoption), (6) costs (for hardware, 
software, people), (7) communication (good communication between different 
departments), (8) risk (risk management related to SOA adoption), (9) culture (cul-
tivate SOA friendly environment), (10) management (an overall plan related to 
regulations, security and strategic business alignment), (11) resistance to change, 
(12) security (hardware, software, confidentiality, privacy, data protection), (13) IT 
infrastructure (hardware, software, people), (14) fatigue (related to time and work-
load), (15) stress (related to time, workload and new requirements), and (16) staff 
(experience and training).

Emadi and Hanza [70] identified factors that lead to successful outcomes in SOA 
projects in their research. A meta-study was implemented on a number of related 
publications. According to this research, critical success factors in implementation 
of SOA are: (1) organizational culture and human resources, (2) process and meth-
odologies, (3) technology, (4) SOA registry, (5) SOA governance, (6) top manage-
ment support, (7) trust between business units, (8) IT infrastructure, (9) business/IT 
communication, (10) business processes and (11) management.

In another study in 2013, Koumaditis et al. identified a various number of CSFs 
influencing SOA implementation by critically reviewing the literature and identified 
individual factors that may form CSFs for SOA implementation in healthcare sector. 
The 18 CSFs that emphasized in this study are: (1) alignment, (2) clear goals form, 
(3) complexity, (4) cost, (5) culture, (6) enforce decision, (7) experience, (8) gover-
nance, (9) long-term planning, (10) measurement, (11) maturity identification, (12) 
project identification, (13) resources, (14) roadmap, (15) roles, (16) standards, (17) 
team, and (18) testing.

In an article recently published, managerial decision problems are researched in 
an SOA model. Choi et al. [71] concentrated on the SOA execution decision and the 
influence of SOA on IS agility and cost in this paper. Generally, they investigated 
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the following factors as effective factors in this area: (a) external business environ-
ment, (b) business agility, (c) strategy for implementing, (d) encompassing market-
place competition, (e) IT infrastructure, (f) flexible IS architecture, (g) customer 
requirements, (h) complexity, and (i) cost.

Table 2.3 shows the influential factors of SOA and web service adoption which 
are concluded from literature review of this study. This table includes limitation and 
future work of each paper reviewed for this study. Table 2.4 represented the signifi-
cant factors in SOA adoption that have more than four frequencies in previous 
studies.

2.7  SOA Adoption Frameworks and Models

Diffusion of Innovation Rogers [72] and Technology–Organization–Environment 
framework [73] are two theories that are frequently used to investigate the accep-
tance of IT adoption in organizations [74].

2.7.1  TOE Framework

The procedure of creativity and novelty in organization is more complicated. Usually, 
some people who can be the advocates of the latest opinion or disagree on it, engage 
in this procedure. And every one of them can influence the innovation-decision.

In The Processes of Technological Innovation, the structure of technology–orga-
nization–environment (TOE)  framework  is explained by Tornatzky and Fleischer 
[73]. They explained about all of the procedure of innovation—expanded from the 
improvement of creativity by engineers to the selection and execution of these cre-
ativities by users in the environment of a company. This structure reveals a section 
of the procedure. That is, it shows the way through which the setting in a company 
affects choosing and using as well as execution of a creativity and novelty. TOE 
structure is a hypothesis justifying three dissimilar factors that a scope in a company 
is able to affect the choice about selection in an organization. Such elements exist in 
the setting or scopes related to technology and in the setting or scope related to the 
environment. All of these elements have an effect on the creativity in terms of 
technology.

The structure of TOE was first shown in its primary shape. Then it was changed 
in some research about IT selection and use, giving an effective structure based on 
analysis. So the researchers who work on the selection and use and also integration 
of dissimilar kinds of IT innovation can use it efficiently. Some particular elements 
in three settings might be dissimilar in several research, yet the foundation of this 
structure is valid and reasonably hypothetical, with reliably and experientially com-
forted, and is mostly possible to be utilized to IS innovation [75].

2.7 SOA Adoption Frameworks and Models
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Researcher will use TOE framework for this study because it is accomplished at 
the enterprise level and has been tested widely by IT researchers to investigate inno-
vation adoption at organizational context, and the results are promising [76]. 
Besides, for empirical research TOE framework can continue to be used. According 
to previous studies, most of the researches about IT adoptions at enterprise level 
used this noticeable model. Moreover, TOE framework has been performed suc-
cessfully in a vast number of studies. Table 2.5 shows some TOE-based studies.

Some researchers used only some part of the TOE framework to understanding 
varied IT implementations. For example Chong et  al. [77] merged Diffusion of 
Innovation theory and TOE framework for assessing IT adoption in E-commerce 
industry. Researchers used just environmental and organizational context of TOE 
framework in their research. Zhu et al. [78] combined TOE framework and DOI the-
ory in their study. They only focused on technical and organizational factors of TOE 
framework. Premkumar and Roberts [79] focused on the environmental and organi-
zational factors based on TOE framework to evaluate significance of IT in modern 
association but didn’t use technical factor of TOE. Tiago Oliveira and Maria F Martins 
[80] used TOE framework for IT adoption in E-business. They provided a frame-
work including all TOE factors in technological and organizational context.

2.7.2  Previous SOA Adoption Models

Luthria and Rabhi [60] proposed a framework for studying the adoption and implemen-
tation of SOA in organizations practically. Figure 2.3 represents the conceptual frame-
work of their study. According to proposed framework, authors recommended that 
adopting SOA in organizations could concentrate on factors affecting the determination 
of adopting SOA and factor influencing SOA implementation in an organization.

Nils Joachim [81] in a dissertation thesis provided a model to examine SOA 
adoption from business perspective based on TOE framework. Figure 2.4 shows the 
adopted model. The organizational level of adoption in this research model directed 
to make changes and developments in traditional models of adoption.

In another study, MacLennan [68] developed a conceptual model for SOA adop-
tion based on DOI theory and TOE framework by reviewing a large number of SOA 
and IT diffusion literature. The provided model is shown in Fig. 2.5. This study 
clarified critical success factors for adoption of information system innovation [82] 
(Fig. 2.6).

2.8  Organizational Performance

Organizational performance contains the real output and consequences of a firm as 
surveyed against its contracted outputs or purposes. The performance of organiza-
tion encircles three particular sections of organization outcomes. First, financial 

2 Literature Review of Service-Oriented Architecture (SOA) Adoption Researches…
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Fig. 2.3 Technology, organization, and environment framework

Fig. 2.4 Conceptual framework of the research agenda for the organizational adoption of SOA

accomplishment, such as return on assets, profits, returns on investment, and so 
forth. Second, product market performance such as market share, sales, and so 
forth. Third, shareholder return such as economic value added, total shareholder 
return, and so forth. The word organizational effectiveness is wider [83].

Few firms are able to assess their performance properly by averaging the accom-
plishment of their staffs. In most situations, the performance of a firm is established 
by the ability and efficacy of these upper-level organizational entities such as retail 
outlets, departments, teams, or plants. In the operations study, “decision-making 

2.8 Organizational Performance
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Fig. 2.5 Research model for investigating SOA adoption based on TOE framework

units” (DMUs) is the name of such productive entities. DMUs differs with each 
other when they use the same kind of sources and create the same form of outputs. 
Examples of DMUs throughout a firm are bank subsidiaries, shops in a chain of 
retail, or lines of assembly in a company [84].

2.9  Chapter Summary

As it is mentioned in the previous chapter, there is not enough knowledge about the 
effect of SOA adoption in organizations. According to this deficiency and the first 
objective of this study, researcher reviewed a vast number of previous studies related 
to SOA adoption and the effect of SOA adoption on organizations. Moreover, SOA 
definitions and benefits are described briefly. In the next step, web services as the 
best technologies for implementing SOA are explained and some standards related 
to web services are defined briefly like XML, SOAP, WSDL, and UDDI.

2 Literature Review of Service-Oriented Architecture (SOA) Adoption Researches…
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Fig. 2.6 Research model for adopting SOA based on TOE framework

2.9 Chapter Summary
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Various case studies about SOA adoption were reviewed and significant factors 
which effect on adopting SOA in organizations extracted from the reviewed papers. 
Based on the second objective of this study, for estimating the effect of key factors 
on SOA adoption and to evaluate the impact of SOA adoption on the performance 
of organizations, TOE framework is used. Based on TOE framework, this study will 
propose a framework to analyze the relations between SOA adoption and organiza-
tional performance which will be explained in Chap. 4. Therefore, three models due 
to the earlier studies reviewed at the end of this chapter.
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Chapter 3
Quantitative Research Methodology 
for Service-Oriented Architecture (SOA) 
Adoption in Organizations

3.1  Introduction

Methodology is a series of procedures that is done to collect data to reach a definite 
purpose. There are two kinds of methodologies. The first one is qualitative data that 
is collected from interview, observation, books, and so forth. The next one is quan-
titative data that is collected from numbers and questionnaires. The main goal of 
this study is to identify the potential factors for the successful adoption of service- 
oriented architecture in Malaysian’s organizations. In order to gain the purpose of 
this study, the researcher explains some parts, such as participants, research design, 
instruction, and so forth in this chapter. The participant’s part introduces the sub-
jects and the place where the data is collected. The next part introduces the design 
that is used for collecting data. The last part introduces how data is collected through 
instruments.

3.2  Research Design

An outline is necessary to arrange research activities step by step. The researcher in 
each step of study should understand where the study is and what the next step is. 
The study should organize the phases in the correct way. Quantitative analysis is 
used in this research. Figure 3.1 shows the research design.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-12100-6_3&domain=pdf


www.manaraa.com

44

3.3  Research Method

There are different kinds of research methods that each researcher should select the 
proper method to achieve the main purpose of the study. All of them have their 
weaknesses and strengths. Table 3.1 shows the most important research methods. It 
is so important to choose an appropriate method for each task. For gathering the 

Fig. 3.1 Research design
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data from people the interviews and questionnaires are used, whereas in document 
review several documents including papers, journals, business reports, etc. are used.

Data analysis techniques consist of statistical analysis and content analysis. 
These techniques will be selected according to the objectives and type of the 
research [2]. For SOA adoption studies, the quantitative method may provide a dif-
ferent comprehending. This technique will permit researchers to do their research 
with a vast view point in comparison with other data collection methods.

SOA adoption study has a various understanding in quantitative studies. In this 
regard, data condensing technique in quantitative studies permits researchers to see 
the vast view of different data collections elements; therefore, they can be suitable 
for researches that want to make a pattern of manner that relates to SOA adoption. 
Because it can measure the concepts and determine causality of variables, quantita-
tive data analysis can be a useful tool to measure alignment by using strategy, vir-
tues of culture of organization, and implementation challenges [3].

Since the focus of this study is on the companies which involved SOA, an 
adopted questionnaire is viewed as the appropriate option for this study for collect-
ing data. So the researcher chooses the questionnaire to achieve the objectives of 
this study. Moreover, it seems a good method for gathering reliable and accurate 
data. So, a questionnaire has been selected as the best method for collecting data for 
two reasons:

The type of data that the researcher looks for is not available easily on papers. 
Thus, this research needs professional people who have adequate knowledge about 
SOA for answering the items of the questionnaire. Moreover, the position of these 
people in an organization is so important because it can definitely affect their 
decision.

The researcher needs to have several opinions of the people. These data in terms 
of the questionnaire is possible to have the best view of the situation. Using ques-
tionnaire is one of the quickest methods of conducting information from diverse 
groups of people.

Table 3.1 Different types of research methods [1]

Research methods Definition

Descriptive-qualitative 
(ethnography/case study)

Elaborate descriptions of particular case (Abdul Manan and Hyland) 
using interviews, observations, document review

Descriptive-quantitative Description about numerical (frequency, average)
Correlational/regression 
analyses

Quantitative analyses between two or more variables about their 
strength of relationships (e.g., are qualifications of teacher 
correlated with achievement of students?)

Quasi-experimental Without random sampling compare a group that receives a special 
treatment with the same group with the same characteristics that is 
not received

Experimental Applying random sampling to determine subjects to an experimental 
group and a comparison or control group (e.g., one receives 
treatment and one does not)

Meta-analysis Determining the average impact of the same intervention through 
studies by synthesizing the results of different studies

3.3 Research Method
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3.4  Research Phases

It is very essential to have an academic review on service-oriented architecture and 
its influence on SOA adoption, based on TOE framework. The necessity of having 
a quantitative method to achieve the goal of this study is needed to lead the study to 
adopt a questionnaire to collect data for evaluating the impact of SOA adoption in 
organizations. The following parts describe the research phases.

3.4.1  Phase 1: Planning Phase

The first phase of this study is the planning phase. In this phase, the purpose and 
objectives of the study are identified and statement of the problem is recognized. To 
achieve this goal primarily the previous results of other academic studies were 
reviewed and a proper scope was chosen. This phase consists of the proposal and the 
context of Chap. 1 of this study. The following steps show this phase in detail:

To define research problem and the background of the study a large number of 
studies about SOA adoption in organizations were reviewed. Based on previous 
studies and the aim of this study, TOE framework is selected as a framework to 
identify the impact of SOA adoption on organizations.

To identify the objectives of the study and research questions, the author reviewed 
the academic studies about SOA adoption and the impact of SOA on organizations 
deeply. The goals of this study are determined based on problem statement and 
background of the study. To select the scope of the study the researcher chooses the 
organizations which adopted or implemented service-oriented architecture.

3.4.2  Phase 2: Review of the Literature

In this phase, a vast number of academic papers were reviewed which had been 
published in the high impact factor journals and conferences during 2009 and 2014. 
It is worth mentioning that online database search engines such as Google Scholar, 
IEEE Xplore, Springer, Science Direct, and Elsevier were used in this study.

In the first step, the keywords like SOA adoption and SOA implementation in 
organizations were used and about 27,700,000 papers were found in the research 
result. Then the papers restricted to those which investigated the factors affected 
SOA adoption and SOA implementation in organizations from 2009 till 2013. The 
keywords used for this step were: influential factors, success factors, critical success 
factors, and factors affected SOA adoption. In the next step of this phase, researcher 
reviewed the selected papers deeply and the potential factors which are influenced 
on SOA adoption extracted from previous studies.
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3.4.3  Phase 3: Data Collection Method

Data collection is the process that researcher gather necessary information from 
different participants. The result of the study is based on the data collection. As it is 
mentioned before there are two main data collections. The first one is primary data 
that is based on the researcher’s own experience including observations, question-
naires, interviews, and so on while secondary data is based on other researchers’ 
experiences and researches. At qualitative method in common researchers should 
make an appointment with the target group of the study. The most significant chal-
lenge in this study is the limitation of contacting with companies. Due to this rea-
son, the author could not use the qualitative method, therefore the quantitative 
method has been chosen for collecting data in this research.

 Target Population and Sampling

The preliminary aim of this study was to do a research on Malaysian organizations 
which are adopting and implementing SOA. But contacting with such organizations 
was the huge challenge of this study. The researcher does not access to any mailing 
lists of Malaysian organizations. However the author made a connection with one of 
the leaders of SOASchool, SOA Education Inc., to find a list of SOA organizations 
in Malaysia. It seems too costly and time consuming to provide a list of SOA 
adopted organizations. So, the researcher tried to connect with those companies 
which are available through Internet and found some companies which are adopted 
to SOA.  None of those companies accepts to participate in this study. Finally, 
according to the target groups of this research which are IT experts and SOA profes-
sionals and since the researcher does not have enough knowledge about the target 
group who are able to participate in this research, it was decided to use non- 
probabilistic sampling and self-selecting technique (Table 3.2).

Non-probability sampling is a technique that does not provide the equal chance 
for all individuals in the population to be selected [2]. One type of non-probability 
technique is self-selection sampling. It is useful when a researcher allows organiza-
tions and individual choosing to take part in a research on their own agreement [4]. 
In this method, an online questionnaire will be distributed among individuals and 
organizations. So, using non-probabilistic sampling in this study is not going to be 
the indicator for all organizations all over the world.

As it is mentioned before, the target population of the survey should be chosen in 
this section. For choosing the  most appropriate respondents two things must be 
taken into account. First, this study is about the organizations which adopted 
SOA. Second, its aims are to identify factors which influence on SOA adoption in 
organizations and to deal with the barriers in adoption of SOA. It indicates that 
the respondent should have adequate knowledge on information technology espe-
cially service-oriented architecture issues. As the result, only experts including IT 
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 managers or IT staff of organizations can participate and help in filling out the 
questionnaires. The following classification was used for target of the study:

• CIO, CTO, Chief Technical Architect, CSO/CISO, VP of IS/IT
• IS Manager, Director, Planner
• IS/IT/Technical Architect
• Other IT Manager in IS Department
• IT Staff

As it is described before, the respondents of the questionnaire in this study are IT 
managers and IT staffs who have adequate knowledge about SOA. The researcher 
made connection with SOA professionals through LinkedIn by sending an e-mail to 
them separately. The context of sampling letters in order to make connection through 
LinkedIn is available in Appendix B.

LinkedIn is one of the biggest social networking websites which is suitable for 
people in professional occupation. LinkedIn reports in June of 2013, more than 259 
million members use this social network in over 200 countries and regions and it is 
available in at least 20 languages [5]. The countries with the highest LinkedIn users 
in January 2013 were [6]:

• United States = 74 million members
• India = 20 million members
• United Kingdom = 11 million members
• Brazil = 11 million members
• Canada = 7 million members
• Australia = 5 million members
• UAE = 1.3 million members

Table 3.2 Types of 
internet-based surveys  
and associated sampling 
methods [4]

Sampling method Web E-mail

Probability-based
  Surveys using a list-based sampling 

frame
√ √

  Surveys using non-list-based 
random sampling

√ √

  Intercept (pop-up) surveys √
  Mixed mode surveys with Internet-

based option
√ √

  Pre-recruited panel survey √ √
Non-probability
  Entertainment polls √
  Unrestricted self-selected surveys √
  Surveys using “harvested” e-mail 

lists (and data)
√ √

  Surveys using volunteer (opt-in) 
panels

√
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Moreover, LinkedIn has an advanced search tool. Members may search based 
on:

• People
• Jobs
• Companies
• Groups
• Universities
• Inbox
• All

By selecting “People” in the search tool and using the keyword “SOA profes-
sionals” a list of experts were resulted. Then the link of the online questionnaire 
was sent to each expert with a message text individually. The message consists of an 
explanation about the survey and the purpose of the study. The content of this mes-
sage is available in Appendix B. In addition, the researcher used an excel file as a 
database to save the name of each profession that the questionnaire was sent to them 
and any feedbacks received from the experts saved in this file. The questionnaire 
was sent totally to 369 potential respondents. Every week a friendly reminder was 
sent to experts and encourages them to take part in research and fulfill the question-
naire. An overall number of 117 questionnaires were collected. Three of 117 ques-
tionnaires were filled via SOA researchers, so these three questionnaires were 
considered as unsuitable for data analysis. Finally, 104 responses were acquired as 
a result of data sampling.

Since the number of target population was not clear, so it is slightly difficult to 
estimating the response rate. According to Oates [7], the rate of the questionnaire 
response should be from 10 to 30%. Due to the data available to the author, the rate 
of the questionnaire response can be predicted at 28.2% (104/369).

• Validity

• The questions were primarily considered with the supervisor and co-supervisor, 
so some questions refined. Moreover, two experts confirm the validation of the 
questions. As many times it mentioned before, the respondents of this study are 
selected from two large groups in LinkedIn, SOA Professional Worldwide and 
Arcitura IT Certified Professionals. To select appropriate person for this study 
researcher peruse the profile of each expert individually to be sure that they have 
more than a year experience in SOA issues and most of them were certified as a 
SOA architect.

• Reliability

• The best common factor for measuring reliability of a questionnaire is Cronbach’s 
alpha. According to [8] for exploratory studies the minimum level of acceptance 
for reliability is 0.6 [9, 10]. In this study, a pilot study was conducted for evaluat-
ing the reliability of the questions. The response from analyzing the pilot test was 
mainly positive. Just some questions were rephrased after researcher received the 
feedback from the pilot testing.

3.4 Research Phases
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3.4.4  Phase 4: Data Analysis

In this study, the researcher used both primary and secondary data. Most of the 
secondary data was collected in review of literature part. And the primary data is the 
questionnaire that will be explained in the next chapter deeply. Moreover, it is con-
cluded that path analyzing is an appropriate way to test a framework and hypothesis 
by reviewing previous studies. SmartPLS is one of the common path modeling tools 
and it can help researchers to save their time and analyze data more quickly and 
easily. Besides, researchers can achieve accurate predictions and organize research’s 
outcomes.

Moreover, this study established nine hypotheses which were proposed and eval-
uated with SmartPLS software. The hypotheses are represented in Table 3.3. These 
hypotheses covered the second research question of this study which supposed to 
clarify the relationships between key factors, SOA adoption, and the performance of 
organization.

Since this study proposed a framework so, SmartPLS is chosen to determine the 
relationship between dependent and independent variables. In order to identify the 
effect of factors on adoption of service-oriented architecture in organizations and 
the impact of SOA adoption on the performance of organizations, the Smart Partial 
Least Squares (SmartPLS) version 2.0.M3 for MS Windows 7 is used as a quantita-
tive analysis.

3.4.5  Phase 5: Conclusion and Preparing Report

In this phase, all findings and results from analyzing data are explained in detail. 
Moreover, based on the objectives of the research about significant factors and the 
impact of SOA adoption on the performance of organizations, some recommenda-
tions for achieving the highest benefits of SOA are expressed.

Table 3.3 The proposed hypothesis of relationship between variables in this study

H1 The complexity of SOA technology negatively influence on the adoption of SOA
H2 The security concerns negatively influence on SOA adoption
H3 Costs negatively influence on SOA adoption
H4 SOA governance positively affects adopting SOA in organizations
H5 SOA strategy positively influence on SOA implementation
H6 Culture and communication positively influence on adopting SOA
H7 Business and IT alignment positively influence on SOA adoption
H8 Return on investment positively affects SOA adoption
H9 SOA adoption positively influence on the performance of organization

3 Quantitative Research Methodology for Service-Oriented Architecture…
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3.5  Chapter Summary

This chapter described the methodologies that are used in this study. This research 
consists of five phases: (1) planning phase, (2) reviewing previous studies, (3) 
extracting factors and proposing theoretical framework, (4) collecting and analyz-
ing data, and (5) preparing report and conclusion. Due to the limitation of the study, 
researcher used self-selected sampling for this research and questionnaire distrib-
uted among IT experts who have adequate knowledge and experience about SOA 
through LinkedIn. Besides, for analyzing data and evaluating the proposed frame-
work SmartPLS is chosen.
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Chapter 4
Developing of Service-Oriented 
Architecture (SOA) Adoption Framework 
and the Related Hypotheses

4.1  Introduction

The main effort of this chapter is to test the initial study. Concluded factors from 
literature review of the study can guide to categorize the fundamental domain of 
research and will be used as primary definitions for next step of the research. In this 
chapter, the relationship among significant factors, SOA adoption and the impact of 
them on the performance of organizations are discovered. Selected factors are 
extracted from reviewing the previous studies. Moreover, hypothesizes are investi-
gated and a questionnaire is designed to validate the positive effects of factors based 
on TOE framework to evaluating the adoption of SOA on the performance of orga-
nizations. To aim the goal of this study a proposed TOE framework is developed in 
the next step. At the end of this chapter, the questionnaire is analyzed to prove the 
reliability and validity of the questions in pilot study to start the analyzing step for 
the next chapter.

4.2  Proposed Framework

In this section, a framework is recommended by eight constructs which influence on 
SOA adoption and performance of organizations. As it is mentioned before, these 
eight factors are extracted from previous studies. Table 4.1 shows selected factors 
based on literature reviewed in this study. It was identified that there could be a 
relationship between these factors and SOA adoption and the performance of 
organizations.

According to Chap. 2, the most influential and significant factors that concluded 
from reviewed papers are: (1) complexity, (2) security concerns, (3) costs, (4) culture 
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and communication, (5) governance, (6) strategy, (7) business and IT  alignment, 
and (8) return on investment. Due to the reviewed papers for this study, these factors 
have more popularity since 2009. Table 4.1 shows resulted and categorized factors 
based on TOE framework.

Based on Table 4.1, the proposed framework for this study is shown in Fig. 4.1. 
As it is clear in this framework, all factors have relationships with SOA adoption and 
adopting SOA in an organization will affect the performance of the organization. In 
the following table (Table 4.2), the factors this study considered are briefly described.

Figure 4.1 represents the proposed framework of this study. As it is clear, this 
study has tried to evaluate relationships among key factors, SOA adoption and orga-
nization performance. Since, in the selected factors there are some performance 
factors like ROI, business and IT alignment, and culture and communication; hence 
the researcher has attempted to measure the effects of all factors together on the 
performance of the whole organization.

4.3  Hypothesis Development

According to Chap. 2, the literature review of this study, eight factors were identi-
fied. This section explained the relationship between these factors and SOA adop-
tion and the effect of them on the performance of organization. In the next step, the 

Fig. 4.1 The enhanced framework for measuring the impact of SOA adoption on the performance 
of organizations
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relations between the components of the framework are shown with hypotheses. 
This study consists of eight independents and two dependent constructs.

4.3.1  Complexity

According to Vegter [7], complexity is frequently cited as a reason for SOA projects 
to fail. So it can be concluded that it is one of the significant factors that influenced 
by adopting SOA in organizations. Moreover, based on Hu [8] declaration complex-
ity is the complication that relates to comprehension and utilizing a technology that 
referred to the level of adoption negatively. Most of firms suppose that they may 
adopt the technology of web services when it’s necessary even though the technol-
ogy of web services standards are sophisticated a lot.

In the discussion of implementing SOA, the complexity influences many physical 
resources that need to be integrated and so it will affect the whole implementation 

Table 4.2 Factors description

Factors Definition

1 Complexity of SOA 
technologies

Complexity is the degree to which a certain innovation is difficult to 
understand and use [1]

2 Security concerns Security is fundamentally about protecting assets. Assets may be 
tangible items, such as operations or your customer database or they 
may be less tangible, such as your company’s reputation

3 Costs Cost is a vital factor related to any project and in any sector. Usually 
organizations do not proceed to the implementation of a software 
solution without performing a detail examination of all cost types and 
categories associated with their project. The same happens when 
organizations implement SOA [2]

4 Culture and 
communication

Organizational culture supports organizations to integrate their IT 
infrastructures. Culture and communication provide a SOA friendly 
environment [3]

5 Governance SOA Governance is defined as a management model or a governance 
plan that provides compliance with internal/external regulations and 
checks services concerning security, strategic business alignment, and 
capability [3, 4]

6 Strategy  
(long-term planning)

SOA pays attention to reusability of services, so a long-term plan is 
needed that contains reusable services to make business more easily 
in future [4]

7 Business and IT 
alignment

Business and IT alignment is clarified as a degree that plans, 
purposes, and the mission enunciated in strategy of business are 
shared and advocated by using IT strategy. The capacity of 
determining a positive correlation between financial evaluation of 
performance and IT is alignment ([5], [6])

8 Return on Investment 
(ROI)

To measure the ROI, the benefit of an investment is divided by the 
cost of the investment. The outcome is represented as a ratio or a 
percentage
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of the project. Therefore, it is concluded that complexity negatively influences SOA 
adoption and the following hypothesis is proposed:

H1: The complexity of SOA technology negatively influence on the adoption of 
SOA.

4.3.2  Security Concerns

During SOA adoption, protection of information and business continuity risk have 
been the important topics that should be handled. Security of information is to guar-
antee that information security weaknesses and events are highlighted on time [9].

Security is an issue that covers the whole participating organization. It contains 
integrity, confidentiality, and the available exchangeable information via web ser-
vices. Precisely, the important principle for wider adoption of web services and 
SOA as well is web services security standards’ perceived maturity. This hypothesis 
would be concluded [10].

H2: The security concerns negatively influence on SOA adoption.

4.3.3  Costs

In an online report, Jeff [11] has declared that nobody can ignore the significant 
necessities for careful costing when an organization wants to migrate to 
SOA. Adopting SOA may take a long period of time to finish and may cost massive 
amounts of funds but SOA can be cost saving through making proper plan for bud-
geting. Without a good vision and anticipation on the essential budget for migration, 
companies would shift towards wasting huge amount of money on areas that are not 
the true subject to provide a long term for achieving whole SOA benefits [12]. From 
the above statements the following hypothesis is resulted.

H3: Costs negatively influence on SOA adoption.

4.3.4  Governance

According to Vegter [7], IT efforts are directed by existence of IT governance to 
confirm that the operation of IT comes through business objectives by the following 
way: alignment of IT with the business causing in understanding promised advan-
tages, using occasion and maximizing the use of positive advantages, use of IT 
resources in a correct way and controlling the risks of IT related issues. So, SOA 
governance could be considered as a progress of IT governance presenting business 
contribution to providing the components of IT services.

4.3 Hypothesis Development
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Moreover, Mac Lennan [13] stated that one of the most important features of 
SOA adoption process is SOA governance. It is deliberated in organizations to be 
vital for understanding the profits of technology adoptions. Therefore, the following 
hypothesis is proposed for this study.

H5: SOA Governance positively affects adopting SOA in organizations.

4.3.5  Strategy

According to Erl [14], performing service-oriented architecture without a clear 
strategy and planning is one of the main reasons that caused SOA projects failing. 
Mac Lennan [13] demonstrated in a study that an effective SOA strategy in organi-
zations will bring a superior potential for adopting SOA.  The author illustrated 
aligning existing IT strategy and business with SOA strategy is essential for imple-
menting SOA. So, it is believed that the following hypothesis would be accepted in 
this study.

H6: SOA Strategy positively influence on SOA implementation.

4.3.6  Culture and Communication

According to Aier et al. [3], the tradition of IS design prototype is broken with ser-
vice orientated architecture essentially. So, it is vital for organizations to foster the 
culture of employees for willing to such change. Effective service orientated archi-
tecture will be achieved through the culture and communication supporting an 
essential change.

In another study, Emadi and Hanza stated that organizational culture assists to 
align business necessities in a SOA project. Accessibility of data and knowledge 
sharing and strategic plans between IT department and business department is 
another significant aspect of organizational culture factor. It is resulted that the cul-
ture of willingness for change is vital in migrating from tradition systems to SOA 
surroundings. Therefore, the below hypothesis is proposed:

H4: Culture and communication positively influence on adopting SOA.

4.3.7  Business and IT Alignment

According to Antikainen and Pekkola [4], SOA as IT strategy needs extraordinarily 
great level of business and IT alignment to attain benefits. Appropriate alignment is 
not achieved even a successful SOA project fulfills the technical objectives while 
the business part does not achieve the proper purposes.

4 Developing of Service-Oriented Architecture (SOA) Adoption Framework…



www.manaraa.com

59

Findikoglu [15] in a study disclosed that technological challenges are measured 
less important than organizational ones, forasmuch as both area are affected as a 
result of implementing web services. Hence, aligning business necessities and IT 
ability should be the main effort during the whole process of adopting SOA. Thus, 
the following hypothesis would be resulted.

H7: Business and IT alignment positively influence on SOA adoption.

4.3.8  Return on Investment

It is proper to embed the investment of technology and IT development in the same 
financing mechanism like other investments such as facilities while technology is 
considered as an investment, too. Most of the time management views all the invest-
ments in the same way. In a business developing precise value to express the ROI is 
crucial to success the technology development and IT function. The conclusive level 
of measurement is ROI. In this level, the cost of solution and financial benefits of 
solution are compared with each other [16].

An IT executive declared in a CIO Magazine article, “ROI has more credibility 
when it’s stated in raw benefits, which are sometimes non-quantifiable, rather than 
translated into dollars. That translation is often fuzzy and tends to lose some audi-
ences.” Obviously, measuring technology ROI is accompanied by difficulty, but it is 
not impossible. In some way, if it is done correctly it could return a valued vision 
[17]. So the below hypothesis is proposed for this research.

H8: Return on Investment positively affects SOA adoption.

4.3.9  Correlation of SOA Adoption and Organization 
Performance

According to Gelade and Ivery [18], only few firms are able to assess their perfor-
mance efficiently by averaging to the employees’ performance. Productiveness and 
effectiveness of higher level entities of organization such as retail outlets, depart-
ments, plants, or teams determine the organization’s performance. The purpose of 
this research is to evaluate the SOA adoption affection of the performance of orga-
nization; therefore, this hypothesis is designed. The objective of this study is to 
evaluate the effect of SOA adoption on the performance of organization. Hence, the 
following hypothesis is proposed.

H9: SOA adoption positively influence on the performance of organization.

4.3 Hypothesis Development



www.manaraa.com

60

4.4  The Study Instrument

As it is mentioned in the previous chapter, a structured questionnaire is selected as 
the most suitable research method. Therefore, an adopted questionnaire according 
to the objectives and proposed model of the study is designed based on TOE frame-
work. The questionnaire is distributed among SOA experts through the large social 
network, LinkedIn. The questionnaire includes five sections and each section con-
sists of some parts for each factor of the study. The questions of section one are 
about the respondents demographics and their organizations information, section 
two covers the technological view of organizations, section three asks questions 
about the organization aspects, section four includes the questions related to SOA 
adoption and organization performance, and finally section five asks respondents 
about their recommendations for leading the organization to be successful in adopt-
ing SOA. The questions in sections two, three, and four are prepared in the form of 
five-point Likert scale evaluation. The answer of these questions arranged as the 
following: (1) strongly disagree, (2) disagree, (3) neutral, (4) agree, and (5) strongly 
agree. In the next step, the context of questionnaire will be discussed.

Section 1: In this part Demographic data is collected by asking six questions 
related to the global information of organization and the current position of SOA in 
organization.

Section 2: This part consists of questions related to technological aspects of 
organization and includes part “a”, “b,” and “c.”

 (a) Complexity

• Q7. Learning to use SOA technologies and associated standards is 
complicated.

• Q8. Choosing the right standard for our SOA implementations required lots 
of researching and prototyping.

• Q9. In general SOA is very complex to use.

 (b) Security Concerns

• Q10. SOA implementations within our organization are supported with 
secure infrastructure.

• Q11. SOA provides secure services in our organization.
• Q12. Personally, I do not have any concern about the security and privacy of 

implementing SOA.

 (c) Cost

• Q13. SOA decreases the investment in new IT project.
• Q14. SOA eliminates the cost of upgrading the legacy system.
• Q15. SOA decreases the cost of system maintenance.

Section 3: This part assesses the organizational factors which affect SOA adoption. 
It consists of five parts, each part evaluates a factor: (a) culture and communication, 
(b) governance, (c) strategy, (d) business and IT alignment, and (e) ROI.
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 (a) Culture and Communication

• Q16. Paying attention to establish communication between business and IT 
department is very important.

• Q17. Our employees willing for change towards SOA adoption.
• Q18. Adequate communication of all service orientation project- stakeholders 

effect on SOA adoption.

 (b) Governance

• Q19. Our organization has established SOA governance that is fully inte-
grated within IT governance.

• Q20. Definition of organizational responsibilities for managing the service 
landscape is critical for our organization.

• Q21. Definition of processes for service development and service adaptation 
is very important in our organization.

• Q22. Definition of service ownerships is vital in SOA adoption.

 (c) Strategy

• Q23. Our organization’s IT strategy support application integration with 
internal and/or external application services.

• Q24. Our organization’s SOA strategy is dependent on business strategy.

 (d) Return on Investment (ROI)

• Q25. Implementing SOA increased revenue and reduced costs in our 
organization.

• Q26. Overall, SOA implementation positively increased return on 
investment.

 (e) Business and IT Alignment

• Q27. The IT strategy is accurately aligned with the business strategy in our 
organization.

• Q28. The IT investments are accurately aligned with the business objectives 
in our organization.

• Q29. The business strategy is effectively supported by the IT strategy in our 
organization.

Section 4: In this section, SOA adoption and the performance of organization are 
evaluated by asking four questions.

 (a) SOA Adoption

• Q30. Moving to a Service-Oriented Architecture (SOA) brings many bene-
fits to businesses.

• Q31. Agility for business is delivered by aligning IT infrastructure with busi-
ness requirements through a well-implemented SOA.

4.4  The Study Instrument
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 (b) Organizational Performance

• Q32. Implementing SOA positively increases the performance of our 
organization.

• Q33. Adoption of SOA leads our organization to better performance.

Section 5: This section includes a multiple answer question to ask experts about 
their recommendations for being successful in the way to adopt SOA in organiza-
tion. The answers of this question are adopted based on the five best practices which 
IBM suggested for developing a successful SOA [19].

Recommendation

• Q34. What is your recommendation to be successful in SOA adoption process 
based on your own experience? (Multiple answers)

• Develop an architecture with a vision for the future.
• Foresee linkages from IT to your business processes.
• Create an organizational culture and skills to support SOA.
• Build a scalable infrastructure.
• Enable operational visibility through governance and service management.
• Other: __________________

4.5  The Participants of Research

As it is mentioned in the previous chapter, the researcher used self-selecting sam-
pling in this study. So, the link of online questionnaire was posted in the profes-
sional groups in LinkedIn such as Arcitura IT Certified Professionals and SOA 
Professionals Worldwide. Moreover, to speed up the process, the questionnaire is 
posted to SOA experts individually through LinkedIn. The researcher selected 
experts from the members of both professional groups. For achieving the best con-
sequence, before sending the link of the questionnaire through a message the profile 
of each proficient is checked. SOA experts are selected from the following 
categories:

• CIO, CTO, Chief Technical Architect, CSO/CISO, VP of IS/IT
• IS Manager, Director, Planner
• IS/IT/Technical Architect
• Other IT Manager in IS Department
• IT Staff

4.6  Questionnaire Validity and Reliability and Pilot Study

In this section, the validity and reliability of the questionnaire is examined. For 
validating the questionnaire, researcher used discriminant and convergent validity 
while for examining the reliability of the questionnaire Cronbach’s alpha is used. 
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In continuation, the validity and reliability of the questionnaire is examined with 
40 data for pilot study.

4.6.1  Validity

In preparing a suitable questionnaire, making a plan and consulting with experts are 
the most significant factors. To collect quantitative data, a questionnaire is the pri-
mary need. Preparing questions is based on the goals of the research. After this step, 
the questionnaires should be distributed among subjects of the study to achieve the 
required data.

For this study, an adopted questionnaire is designed based on factors selected 
from Chap. 2, Literature Review. To design the questionnaire several available ques-
tionnaires were reviewed. The main questionnaire the researcher used in this study 
is from the Master’s Thesis “Factors affecting adoption of service-oriented architec-
ture (SOA) at an enterprise level” [13]. Moreover, Master Thesis “Factors Influencing 
the Adoption of Cloud Computing by Small and Medium-Sized” [20] is another 
source this study used for designing the questionnaire. The researcher also used a 
paper titled “Critical Success Factors of Service Orientation in Information Systems 
Engineering” for adopting some parts of the questionnaire [3]. The questionnaire 
items and sources are provided in Table 4.3.

Table 4.3 Questionnaire items and sources

Section Factor Role Question no. Source

Demographic – – Q1, Q2, Q3, Q4, 
Q5, Q6

Lennan [13]

Technology context Complexity Independent Q7, Q8
Q9 Tehrani [20]

Security concerns Independent Q10 Lennan [13]
Q11, Q12 Tehrani [20]

Costs Independent Q13, Q14, Q15
Organizational 
context

Culture and 
communication

Independent Q16, Q18 Lennan [13]

Q17 Aier et al. [3]
Governance Independent Q19 Lennan [13]

Q20, Q21, Q22 Aier et al. [3]
Strategy Independent Q23, Q24 Lennan [13]
ROI Independent Q25, Q26 Researcher 

Develop
Business IT 
alignment

Independent Q27, Q28, Q29 Researcher 
Develop

Adoption and 
performance

SOA adoption Dependent Q30, Q31 Researcher 
Develop

Organization 
performance

Dependent Q32, Q33 Researcher 
Develop

Recommendation – – Q34 IBM [19]

4.6 Questionnaire Validity and Reliability and Pilot Study
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It is notable that some questions are designed by researcher. After creating 
questionnaire, the validity of the questions is verified with Dr. Ab Razak Che Hussin 
and two other experts, Dr. Imran Ghani and Dr. Amin Saedi. Dr. Imran is senior 
lecturer in Faculty of Computing at UTM and service-oriented architecture is one of 
his fields of study. Dr. Amin is a PhD student of Information System at UTM. The 
field of his study is about cloud computing adoption. Moreover, the researcher con-
ducted a pilot study for investigating the reliability and validity of the questionnaire, 
too.

In addition, there are different ways for investigating the validity of a question-
naire. In this study, researcher used discriminant and convergent validity to make 
evidence for validating the questionnaire of this study.

 Discriminant Validity

Discriminant validity evaluates the degree of the constructs that are different from 
each other. According to [21], the minimal value of AVE is 0.5. It is presented the 
adequate convergent validity. It means that a latent construct is able to explain 
greater than half of the variance of the questions on standard [22, 23]. As it is clear 
in Table 4.4, the AVE value for all of the constructs is more than 0.5.

By comparing the relationship between square root of AVE and constructs, the 
discriminant validity will be measured. A measure of the error free variance for a set 
of objects is known as AVE. In other words, AVE indicates the totality of variance 
in the questions computed by the latent construct [22, 24]. Table 4.5 illustrates that 
discriminant validity between all constructs and AVE square roots are acceptable.

Table 4.6 represents the cross loading output. This table shows the loading of 
each cell that is greater than other cells in its column and row. The cross loading 
results estimate the discriminant validity that are acceptable for all constructs and 
indicators. It can be concluded; the proposed framework has accepted its discrimi-
nant validity.

Table 4.4 AVE square root

AVE

AVE 
square 
root

BIA 0.644965 0.803097
Complexity 0.690348 0.830872
Costs 0.657259 0.810715
Culture and communication 0.768161 0.876448
Governance 0.767387 0.854001
Organization performance 0.858301 0.926445
ROI 0.802801 0.895992
SOA adoption 0.715556 0.845905
Security concerns 0.704647 0.839432
Strategy 0.824441 0.907987
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 Convergent Validity

At last, factor loadings obtained the significant level. Table 4.7 shows that the value 
of all items in proposed framework are more than 0.7 which illustrated that all con-
structs meet the adequate acceptance and achieved the convergent validity.

Table 4.7 Factor loadings Factor 
loadings

C0MPX1 0.840
COMPX2 0.765
COIVIPX3 0.883
SEC1 0.917
SEC2 0.744
SEC3 0.849
CST1 0.706
CST2 0.774
CST3 0.935
GOV1 0.938
GOV2 0.803
GOV3 0.861
GOV4 0.896
STR1 0.900
STK2 0.916
CUL1 0.925
CUL2 0.851
CUL3 0.852
BIA1 0.796
BIA2 0.728
BIA3 0.878
ROI1 0.882
ROI2 0.910
SOA1 0.848
SOA2 0.844
OP1 0.929
OP2 0.924

Compx Complexity, Sec 
Security, Cul Culture and 
Communication, Gov Gover-
nance, Cst Cost, Str Strategy, 
BIA Business and IT Alignment, 
ROI Return on Investment, 
SOA SOA adoption, OP 
Organizational Performance
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4.6.2  Reliability

As it is mentioned in Chap. 3, the reliability of questionnaire is measured by 
Cronbach’s alpha. The coefficient alpha is the most accepted measure of reliability 
which determines how a series of questions explain a single construct. [25] stated in 
a study that the minimum accepted level of Cronbach’s alpha for an exploratory 
study is 0.60 (As cited in [13, 26]). Table 4.8 shows the value of constructs in the 
pilot study of this research. As it is clear, all constructs have appropriate and accept-
able value of coefficient alpha.

4.7  Chapter Summary

According to the findings and the relationship among influential factors, SOA adop-
tion and organizational performance, this chapter proposed a framework based on 
TOE framework. Besides, researcher had described about the hypothesis of the 
framework. Moreover, the five sections of the questionnaire are discussed. First sec-
tion is about demographic data, second section is about technology aspect of orga-
nization, third part is belonged to organization aspects, fourth section is about the 
SOA adoption and organizational performance, and section five collects the experts’ 
recommendations for being successful in adopting SOA and increasing the perfor-
mance of organizations. Finally, the validity and reliability of the questionnaire 
were measured by AVE Square root and Cronbach Alpha and then the measurement 
model assessment was provided.
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 Chapter 5
Analyzing of Service-Oriented Architecture 
(SOA) Experts Responses by SmartPLS 
Version 2

5.1  Introduction

In this chapter, researcher deals with data collection and data analyzing which are 
collected from the questionnaires that were distributed among experts through 
LinkedIn. In this section, analyzing data and testing the hypothesis are discussed in 
detail. It is worth mentioning that for data examining and analyzing researcher uses 
SmartPLS software. At the first step of this chapter, demographic information will 
be analyzed and then the effect of significant factors on SOA adoption and organi-
zational performance will be examined. Finally, at the end of this chapter some 
recommendations for being successful in adopting SOA and improving the perfor-
mance of organizations based on the information extracted from the last question of 
the questionnaire will be developed.

5.2  Questionnaire Development

Based on the objectives of the study, after doing pilot study and a little change the 
questionnaire was sent to the rest of experts. As it described before, a total number 
of 369 questionnaires were sent to experts through LinkedIn and had received 117 
responses. After checking the feedbacks it is found that only 104 questionnaires are 
useful for analyzing. Questionnaire consists of five sections as following:

• First section: Demographic data
• Second section: Technological aspects of organization (complexity, security, 

and costs)

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-12100-6_5&domain=pdf
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• Third section: Organizational context (Culture and communication, ROI, 
Business and IT alignment, Governance, and Strategy)

• Fourth section: SOA adoption and organizational performance
• Fifth section: Recommendations

5.3  Data Analysis

5.3.1  Demographic Information

In this section, demographic data are explained in the view of graphs and each graph 
is described briefly as follows.

 Job Position of the Respondents

Figure 5.1 illustrates that more than half of the respondents came from IS/IT/techni-
cal architects group (59%). The next largest group that participate in this research 
were CIO, CTO, Chief Technical Architects, CSO/CISO, VP of IS/IT (17%) and IS 
managers, planners, and directors (13%). The rest of respondents are IT staff (3%) 
and other IT managers in IS department (4%).

 Industry

Figure 5.2 indicates that most of the participants came from consulting and business 
services industry (26.92%). In addition, 18.27% of participants were from the 
Telecommunications/ISP section, 15.38% were from IT vendors, 9.62% from 

17%

13%

59%

3%
4% 4%

CIO, CTO, Chief Technical
Architect, CSO/CISO, VP of IS/IT

IS Manager, Director, Planner

IS/IT/Technical Architect

IT Staff

Other IT Manager in IS
Department

other

Fig. 5.1 Respondents position in organizations (N = 104)
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financial services/banking, and 7.69% were from governmental organizations. The 
rest of the participants from different sectors are represented by less than 5%.

 Number of Employees

Most of the participants are working in large and very large companies. About 38% 
are from companies with 500–5000 employees and 36% are from companies with 
more than 5000 employees. Fifteen percent of the respondents are working in 
medium-sized companies with 50–499 employees. Small companies are repre-
sented by 12% of the participants (Fig. 5.3).
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 Success of SOA Project

More than half of participants (54%) illustrated that their organization is partially 
successful in developing SOA in their organization while 31% of respondents 
claimed that their organization is completely successful in implementing SOA. 
Only 8% of respondents indicated that their SOA implementation is not successful 
and 7% of participants declared it is too early to tell about their failure or success of 
implementing SOA in their organizations (Fig. 5.4).

 Stage of SOA Adoption

A large number of participants (62%) indicated that their SOA deployments are in 
production. Thirty three percent deployed in production at enterprise level and 29% 
deployed in production for use in multiple departments. Fourteen percent of respon-
dents pointed out that their SOA implementation are in the pilot stage while 8% of 

12%

5%

10%

10%

17%
10%

36%

Less than 50

50 - 99

100 - 499

500 - 999

1,000 - 4,999

Fig. 5.3 Number of 
employees in the 
participants’ organization 
(N = 104)

31%

54%

8%
7%

Successful

Partially
Successful

Not Successful

Fig. 5.4 Success of SOA 
project (N = 104)
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them illustrated they are in production for use in a single department. The rest of 
respondents (16%) pointed that their SOA projects are in development (Fig. 5.5).

 SOA Initiative Approach

Figure 5.6 shows the approach of respondents to SOA initiative. As it is clear, 38% 
of respondents indicated that their SOA is driven from IT Strategy and 37% of them 
illustrated they used top-down approach which is driven from business strategy to 
IT strategy. Only 15% of participants used bottom-up approach which is driven 
from IT strategy to business strategy. The rest of the participants (10%) used other 
approach to SOA initiative.

 Participants’ Nationality

Figure 5.7 represents the distribution of participants of this study. As it is clear in 
this figure, most of the respondents (39.40%) were from Brazil (22.22%) and the 
USA (17.17%) while about 17.15% of participants were from India, Netherlands, 

SOA projects are 
in the pilot stage, 

14%

SOA projects are 
in development, 

16%

Deployed in 
production for use 

in multiple 
departments, 29%

Deployed in 
production for use 

in a single 
department, 8%

Deployed in 
production at 

enterprise level, 
33%

Fig. 5.5 Stage of SOA adoption (N = 104)

Bottom-up from 
IT strategy to 

business strategy
15%

Driven from IT 
(architecture) 

strategy
38%

Top-down from 
business strategy 

to IT strategy
37%

Other
10%

Fig. 5.6 Approach of the organization for starting SOA (N = 104)
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and Australia. There were some people from other countries as it is shown in the 
following figure.

 Recommendation of SOA Experts

Based on the third objective of this study, an adopted question is designed to find out 
the recommendation of SOA professionals for being successful in adopting SOA 
based on their own experience. As it is clear in Fig. 5.8, most experts (46%) agreed 
with developing an architecture with a vision for the future and creating an 
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Fig. 5.8 Recommendation of SOA experts
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organizational culture and skills to support SOA. Eighteen percent of experts (18%) 
believed that enabling operational visibility through governance and service man-
agement helps organizations to adopt SOA successfully while 30% of professionals 
accepted that building a scalable infrastructure (15%) and foreseeing linkages from 
IT to the business processes (15%) assisted organizations to adopt SOA success-
fully. Six percent of professionals write their own recommendations in the “Other” 
field which will be described in the last chapter of this study.

As it is illustrated in Fig. 5.8, there is a field in questionnaire, Other, for experts 
to write their recommendations. The following table shows the experts’ suggestions 
towards success of SOA adoption (Table 5.1).

5.3.2  Hypothesis Testing

As it is mentioned before, for approving the structural framework and for testing the 
hypothesis associations in this study researcher used PLS technique. Due to PLS 
capability to design latent constructs controlled by conditions for small to medium 
sample size, it has recently become very popular among researchers [1].

Table 5.1 Experts’ recommendations

Expert 1 Determine the criticality of the system that need to be migrated/integrated to 
SOA- based system

Expert 2 Start with a little scope, increasing progressively
Expert 3 Define a roadmap, align against capabilities and business processes, align maturity 

and goals to roadmap
Expert 4 Establish a SOA roadmap at the beginning of the adoption
Expert 5 SOA is a strategic business view, TOP DOWN is the best and the only valid 

strategy
Expert 6 Support infrastructure maintenance actively
Expert 7 Focus on the seven strategic goals of SOA
Expert 8 Do not try to build yourself a SOA, but give a solution room to grow into a 

SOA. Use rules and principles and technology in the correct way, use common 
sense and cherish your vision and what is beyond

Expert 9 Start small and show quick ROI before going for enterprise wide
Expert 10 Training on all IT levels, from managers to developers, and even system users if 

necessary
Expert 11 Business and IT should work together not only aligned
Expert 12 Be ready to change quickly
Expert 13 Use business terms rather than technology or applications terms like SAP, Oracle. 

Business should think as services not applications like SharePoint, SAP, etc.
Expert 14 Start small and grow up SOA adoption with small steps
Expert 15 Be generic in service layer to handle any type of client system request
Expert 16 Start small, but visible. Address current business issues
Expert 17 Make sure your customer has high level backing for the implementation
Expert 18 Make business owners service owners and give them incentives to cooperate 

across business units
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In the previous chapter (Chap. 4), the reliability and validity of the questionnaire 
was tested by evaluating and analyzing the questions. The consequence of analyzing 
the questionnaire was described completely. In this chapter, researcher examines the 
framework and the paths between constructs to find the significance of hypothesis 
in the framework. The relationships among the different latent constructs were ana-
lyzed to achieve this goal. Therefore, 104 data collected from questionnaire import 
to SmartPLS to discover the importance and significance of the paths. Figure 5.8 
presents the framework of this study.

A prominent method for statistical issues is bootstrapping which is used to esti-
mate the changeability of statistical test. Bootstrap is a non-parametric technique 
for evaluating the function, discovering the errors, and estimating the significance 
of single regressors [2]. Bootstrapping measures t statistics (or t-value) that corre-
lates with different model paths (inner and outer). Moreover, the probability value 
or p-value is used to present the evidence of accepting hypotheses and to measure 
the statistical significance for testing the hypotheses. The maximum acceptance 
value for p-value is 0.05.

Standard beta coefficient (std. β) is used to examining hypothesis. Besides, for 
generalizing the coefficient of relationship, the multiple correlation coefficient is 
utilized. To assessing the quality of the divination of the dependent variable, the 
correlation coefficient is used in various regression analyses. It correlates to the 
squared relationship between the real and anticipated values of the dependent vari-
able [3].

Figure 5.9 presents the framework of this study with calculated t-values, path 
coefficient β related to the connection of each factors and SOA adoption and the path 
loadings of all factors and R2 for SOA adoption and organizational performance.

The hypothesis results are depicted in Table 5.2. This table shows the conse-
quences of the relationships which are proposed for this study, also.

The above table (Table 5.2) includes the t-value and the coefficient for the rela-
tionship between each factor and SOA adoption and the effect of SOA adoption on 
organizational performance. As it is clear in this table complexity, security, and 
costs negatively effect on SOA adoption while governance, strategy, culture and 
communication, Business and IT alignment, and ROI positively effect on SOA 
adoption. Moreover, SOA adoption itself has a positive impact on organizational 
performance.

As it is mentioned before, squared multiple correlation coefficient is used to 
measure the correlation between independent and dependent variables. Figure 5.7 
shows that the correlation between factors and SOA adoption is 0.86 and the 
 correlation between SOA adoption and organizational performance is 0.54. It means 
that factors 86% influence on SOA adoption while SOA adoption impact 54% on 
the performance of organizations based on data collected in this study. Table 5.3 
shows the squared multiple correlation for the framework of this study.
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Table 5.2 The result of hypothesis

Hypothesized path β t-value Result

H1 Complexity → SOA adoption −0.169 3.367 Accept
H2 Security → SOA adoption −0.159 2.827 Accept
H3 Costs → SOA adoption −0.143 3.108 Accept
H4 Governance → SOA adoption 0.160 2.620 Accept
H5 Strategy → SOA adoption 0.129 2 Accept
H6 Culture and communication → SOA adoption 0.169 2.267 Accept
H7 Business and IT alignment → SOA adoption 0.172 2.212 Accept
H8 ROI → SOA adoption 0.135 2.143 Accept
H9 SOA adoption → organization performance 0.732 16.339 Accept
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 Analysis of First Hypothesis

The First hypothesis of this study is: “The Complexity of SOA Technology nega-
tively influence on the adoption of SOA.” The following table (Table 5.4) shows the 
result of first hypothesis.

As it is seen in the table, the amount of p-value is 0.001066061 that is lesser than 
0.05. Besides, the result of this analysis shows that complexity influences negatively 
on SOA adoption, since the sign of path coefficient value is negative (−0.169). 
Therefore, it can be concluded this hypothesis is acceptable.

It can be deliberated that the complexity of SOA technology would decrease the 
profit of adopting SOA in organizations. This outcome is in line with earlier 
researches that stated the complexity of SOA technology is a difficulty that related 
to applying and understanding of a technology and negatively effect on the adoption 
level [4].

 Analysis of Second Hypothesis

The second proposed hypothesis of this study is: “The security concerns negatively 
influence on SOA adoption.” Table 5.5 presents the result of this hypothesis.

Security concern is one of the significant factors that cited many times in previ-
ous studies. Table 5.5 illustrated that security concerns have affected on SOA adop-
tion negatively as it is predicted by H2, forasmuch as the coefficient value is 
negative. Whereas the p-value obtained is less than 0.05 for this factor, so this 
hypothesis is accepted. It is concluded that security concerns prevent organization 
to adopt SOA. This hypothesis is in line with previous studies that demonstrated 
security as a common barrier for adopting SOA [5, 6].

Table 5.3 R square R square

Organization performance 0.535200
SOA adoption 0.860012

Table 5.4 Analysis of the relationship between complexity and SOA adoption

Item Coefficient t-value p-value

H1 Complexity −0.169 3.367 1.06606*10−3

Table 5.5 Analysis of the relationship between security and SOA adoption

Item Coefficient t-value p-value

H2 Security −0.159 2.827 5.63636 *10−3
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 Analysis of Third Hypothesis

As it is discussed in the previous chapter, the third hypothesis is: “Costs negatively 
influence on SOA adoption.” Table 5.6 shows the result of testing this hypothesis.

The result of this hypothesis illustrated that cost negatively effect on adopting 
SOA, since path coefficient value is minus (−0.143) and t-value is 3.108. Therefore, 
p-value becomes smaller than 0.05. These results show that there is a significant 
relationship between costs and SOA adoption. Thus, this hypothesis is acceptable 
and high costs prevent organization to adopt SOA. This consequence is in line with 
the findings of Lennan [7] which clarified that the less likely to adopt SOA is the 
result of the high costs of implementing SOA.

 Analysis of Fourth Hypothesis

As it is identified before, fourth hypothesis is: “SOA Governance positively effects 
on adopting SOA in organizations.” The consequence of fourth hypothesis is shown 
in Table 5.7. From the results obtained by this hypothesis path coefficient is 0.160 
that is depicted this hypothesis positively effect SOA adoption. Moreover, t-value 
is 2.620 and p-value is smaller than 0.05. It could be concluded that this hypothesis 
is acceptable. Mac Lennan [7] has expressed the same result and illustrated that 
one of the most important features of SOA adoption process is SOA governance. 
Lee [8] admitted governance as a critical success factor and stated that one of the 
most important factors for organizations to being successful in adopting SOA is 
governance.

 Analysis of Fifth Hypothesis

As it is mentioned before, the fifth hypothesis is: “SOA Strategy positively influence 
on SOA implementation.” The result of this hypothesis is presented in Table 5.8. The 
path coefficient 0.160 and t-value 2.620 illustrated that this hypothesis positively 
effects on SOA adoption. Whereas p-value is less than 0.05 therefore it could be 
concluded that this hypothesis is acceptable.

Table 5.6 Analysis of the relation between costs and adopting SOA

Item Coefficient t-value p-value

H6 Costs −0.143 3.108 2.42934*10−3

Table 5.7 Analysis of the relationship between governance and SOA adoption

Item Coefficient t-value p-value

H4 Governance 0.160 2.620 1.01086*10−2
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The result of this hypothesis is in line with a research of Yoon and Carter [9] 
which stated that organizational strategy is critical success factor in implementing a 
successful SOA. Lee et al. [8] in a similar study expressed that strategy is a potential 
factor influence on adopting SOA in organizations.

 Analysis of Sixth Hypothesis

The sixth hypothesis of this study is: “Culture and communication positively influ-
ence on adopting SOA.” Table 5.9 presents the result of this analysis.

The design of traditional IS is completely changed with service orientated architec-
ture essentially. So, it is vital for organizations to foster the culture of employees for 
willing to such change [10]. Table 5.9 shows that culture and communication posi-
tively effect on SOA adoption since the sign of β is positive. Since t-value is equal to 
2.267 and p-value is more than 0.05, so this hypothesis is accepted. Besides, this 
hypothesis is in line with the earlier studies that illustrated fostering culture and com-
munication is a critical success factor for organizations while adopting SOA [8, 10].

 Analysis of Seventh Hypothesis

As it is expressed in Chap. 4, seventh hypothesis is: “Business and IT alignment 
positively influence on SOA adoption.” Business and IT alignment is considered as 
a factor which positively influence on SOA adoption. The results of analyzing this 
hypothesis are provided in Table  5.10. The results show significant relationship 
between SOA adoption and business and IT alignment. As it defined in Table 5.10, 
path coefficient is positive (0.172) and t-value is 2.212. It could be concluded that 
business and IT alignment has strong relationship with SOA adoption through these 
outcomes. Whereas, p-value is less than 0.05 this hypothesis is acceptable.

Table 5.8 Analysis of the relation between SOA strategy and adopting SOA

Item Coefficient t-value p-value

H5 Strategy 0.129 2 4.81074*10−2

Table 5.9 Analysis of the relationship between culture and communication and SOA adoption

Item Coefficient t-value p-value

H3 Culture and communication 0.169 2.267 2.54592*10−2

Table 5.10 Analysis of the relationship between business and IT alignment and SOA adoption

Item Coefficient t-value p-value

H7 Business and IT alignment 0.172 2.212 2.91542*10−2
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 Analysis of Eighth Hypothesis

The eighth hypothesis that this study should support is: “Return on Investment posi-
tively effects on SOA adoption.” The consequences of this claim are shown in 
Table 5.11. In many cases, management views all the investments in the same way. 
ROI is crucial to success the technology development and IT function. It has strong 
and positive correlation with SOA adoption based on the findings of this study. It is 
resulted from path coefficient in Table 5.11 (β = 0.172). As it is mentioned before, 
for accepting a hypothesis p-value should be smaller than 0.05, so it can be con-
cluded that this hypothesis is acceptable.

 Analysis of Ninth Hypothesis

As it is predicted in Chap. 4, the ninth hypothesis is: “SOA adoption positively influ-
ence on the performance of organization.” The performance of organization includes 
the real output and consequences of an enterprise as surveyed against its contracted 
goals or purposes. Table 5.12 represents the result of analyzing the effect of SOA 
adoption on the performance of organization. This analysis shows that SOA adop-
tion has a strong positive relationship with organizational performance due to the 
value of path coefficient which is 0.732 and t-value which is 16.339. The conse-
quence of this test expressed the acceptance of hypothesis since the obtained p-value 
is less than 0.05.

5.4  Conclusion Analysis and Framework Finalization

As it is mentioned before, the objective of this research is to identify the significant 
factors which influence on SOA adoption in organization and to propose a frame-
work to evaluate the relationship between these factors, SOA adoption and organi-
zation performance. The findings of this study chip in the previous studies by 
identifying the significant factors that affect SOA adoption. These factors are: com-
plexity, security concerns, costs, governance, strategy, culture and communication, 

Table 5.11 Analysis of the relationship between ROI and SOA adoption

Item Coefficient t-value p-value

H8 Return on investment 0.135 2.143 3.44452*10−2

Table 5.12 Analysis of the relationship between SOA adoption and performance of organization

Item Coefficient t-value p-value

H8 SOA adoption → organization performance 0.732 16.339 1.74898E − 30

5.4 Conclusion Analysis and Framework Finalization
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business and IT alignment, ROI. Figure 5.10 represents the proposed framework of 
this study which is produced by SmartPLS.

In order to emphasize the importance of these factors in implementing SOA in 
organizations, this study presented a framework which concentrates on the associa-
tion of these factors to implement a successful SOA in organizations. Data was 
collected from SOA professionals through LinkedIn who have adequate knowl-
edge and experience about SOA in organizations. The results show that three fac-
tors negatively effect on SOA adoption, namely complexity, security, and costs 
while other factors positively influence SOA adoption that are: governance, strat-
egy, culture and communication, business and IT alignment, and ROI. After ana-
lyzing the findings of this study, the following framework resulted finally 
(Fig. 5.11). In this figure, R2 represents the strength of the relationships between 
factors, SOA adoption and organizational performance. It means these key factors 
have 86% effect on SOA adoption while SOA adoption has  an  impact of 54% 
on organizational performance. 

Fig. 5.10 SOA adoption framework produced by SmartPLS. Compx Complexity, Sec Security, 
Cul Culture and Communication, Gov Governance, Cst Cost, Str Strategy, BIA Business and IT 
Alignment, ROI Return on Investment, SOA SOA adoption, OP Organizational Performance
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5.5  Chapter Summary

The final findings and results are covered by this chapter. According to the proposed 
framework in Chap. 4, an adopted questionnaire was distributed among SOA pro-
fessionals via LinkedIn. The main goals were to discover potential factors which 
may influence on SOA adoption. Researcher used SmartPLS to analyze the findings 
of the study in order to determine the association and the strength of the connections 
between factors, SOA adoption and organizational performance.

Moreover, the researcher examined the impact of key factors on SOA adoption 
and organizational performance from path coefficient and T-test. The consequences 
of these analyses represented that three factors negatively affect SOA adoption 
(complexity, security concerns, and costs) while other factors influence on SOA 
adoption positively (governance, strategy, culture and communication, business and 
IT alignment, and ROI).
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 Chapter 6
Conclusion and Service-Oriented 
Architecture (SOA) Experts 
Recommendations for Organizations

6.1  Introduction

This chapter emphasizes on the discussion, conclusion, and recommendations of 
this study. The main goal of this study was to identify the significant factors effects 
on SOA adoption in organizations and to clarify the impact of SOA adoption on the 
performance of organizations. Besides, this study proposed a suitable framework 
for adoption of SOA in organizations which seems to be beneficial for future schol-
ars. The following points are discussed in this chapter:

• Discussion of Findings
• Achievements
• Contribution
• Recommendation
• Limitation and Future Work
• Chapter Summary

6.2  Discussion of Findings

As it mentioned several times during this study, the main aim of this study is to find 
the significant factors which are affected on SOA adoption in organizations and to 
present an SOA adoption framework to show the relationship between key factors 
and SOA adoption and the performance of organizations. Eight factors are extracted 
from previously published papers from 2009 till 2013. These factors are: (1) com-
plexity, (2) security, (3) strategy, (4) culture and communication, (5) governance, 
(6) business and IT alignment, (7) return on investment, and (8) costs.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-12100-6_6&domain=pdf
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In order to investigate the significance of these factors in organizations, author 
proposed a framework which focuses on the relationship of these factors to increase 
the opportunity of being successful in SOA adoption. For data collection self- 
selected sampling is chosen. Through online survey questionnaires are distributed 
among SOA professionals. The result of this survey shows that governance, strat-
egy, culture and communication, business and IT alignment, and ROI have posi-
tively influence on SOA adoption while complexity, security concerns, and costs 
negatively affected SOA adoption. The consequences of these analyses are in line 
with previous researches which are concentrated on the key factors which affected 
SOA adoption.

6.3  Achievements

The researcher tried to achieve and direct the objectives of this study as following 
list:

• To identify the factors influenced by adoption of SOA in organizations.
• To understand the relationship among significant factors, SOA adoption and the 

performance of organizations.
• To develop recommendation towards success of SOA adoption.

6.3.1  Achievement of Objective 1

To achieve the first objective of this research For gathering data and information, 
a vast number of papers related to SOA adoption and factors effect on SOA adoption 
were reviewed. Reviewed papers are found out from various sources like journals, 
books, etc. This study may help those organizations which are not adopted SOA yet, 
to find out which aspects of their organization will increase. Researcher endeavored 
to extract significant and the most potential factors in adopting SOA. Therefore, the 
author selected eight factors which have the most number of repetitions in previous 
studies. Most researchers itemized these factors as critical success factors.

6.3.2  Achievement of Objective 2

To accomplish the second objective of this study Based on the data and informa-
tion collected from literature review, a framework was proposed. Before distributing 
the questionnaire, hypotheses were discussed. And a pilot study was conducted. 
Questionnaire was distributed among SOA experts through LinkedIn. The reliabil-
ity and validity of the questionnaire were tested to prepare it for the main data 
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 collection and analysis. Finally, questionnaire was distributed among SOA experts 
based on the proposed framework. The relationship between key factors and SOA 
adoption and their effect on the performance of organizations were analyzed. For 
validation and finalization of the proposed framework, researcher used SmartPLS 
software. The consequences of analyses showed that all hypotheses were accepted. 
It is concluded that some factors positively effect on SOA adoption like governance, 
strategy, culture and communication, ROI, and business and IT alignment while 
others negatively affect SOA adoption such as complexity, security concerns, and 
costs.

6.3.3  Achievement of Objective 3

In order to accomplish the third objective of this study Based on the data and 
information obtained by analyzing the questionnaire and extracted from literature 
review, some recommendations were provided to guide organizations how to be 
successful in SOA adoption process. Furthermore, some data were concluded from 
the experts’ experience which filled the last option of the final question in the 
questionnaire.

The main findings of this research are listed as follows:

• Recognizing the concept, explanation, and the benefits of SOA.
• Identifying the impact of SOA adoption in the organizations.
• Determining and emphasizing the barriers and advantages while adopting SOA 

in organizations.
• Presenting a suitable framework for adoption of SOA in organizations.
• Highlighting the significant factors that have positive and negative influences on 

adoption of SOA in organizations.
• Validating the proposed framework of the study.

6.4  Contribution

Some researcher emphasized the necessity of a conceptual framework which may 
assist to investigate SOA adoption and its challenges and barriers. Therefore, this 
study provided a conceptual framework to show the relationship between key fac-
tors, SOA adoption and the impact of SOA adoption on the performance of organi-
zations. The next noticeable contribution is that this study extracts most significant 
and critical success factors from previous studies since 2009 till 2013. This may 
help organizations to know the most important factors that influence SOA adoption 
on their organizations.

Besides, the findings of this study will have some advantages for those compa-
nies that have been using SOA to improve their strategies by reviewing the 
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 recommendations of SOA experts which are provided in the next section. Moreover, 
it is beneficial for those companies which do not change their traditional systems, 
since the results of analyzing data show that more than half of SOA experts were 
believed their SOA adoption was partially successful while a third of them agreed 
their SOA adoption is completely successful in organization.

6.5  Recommendation

As it is expressed before, the third objective of this study was to develop some rec-
ommendations towards success of SOA adoption. For achieving this purpose, a 
question was adopted in the questionnaire to ask SOA professionals about their 
recommendations towards success of SOA adoption. According to all recommenda-
tions resulted in this study, the following recommendations could be concluded:

• Starting with a small scope, growing up SOA adoption with small steps, and 
increasing gradually

• Training SOA to all IT levels, creating an organizational culture for supporting 
SOA

• Establishing an SOA roadmap at the beginning of the adoption
• Using top-down and driven from IT strategy approach
• Communicating between business and IT departments besides aligning

Moreover, three SOA experts mailed their recommendations and ideas directly 
through LinkedIn to the researcher. As these ideas were useful and helped the 
researcher to think deeply about the success of SOA adoption, so they are listed as 
below:

 1. A top manager of consulting services company stated that:

• “When it comes to the cost of projects SOA leads to increased costs as service 
development is more complex than other development. In time these costs 
might be gained back by things as agility and maintainability (due to a clear 
set of rules and well-known services) and perhaps a little reuse.”

 2. An IT manager in telecommunication industry expressed that:

• “It is important to know that SOA is very prominent to companies but does 
not mean cost reductions as it promises. SOA has a lot of hide challenges to 
face such as configuration control, environment availability, development 
dependency, and etcetera. In my opinion, SOA helps the business perfor-
mance by providing flexibility and easy adaptation. SOA leads to business 
agility. But it is very important to know the value chain of each service to 
know the real revenue. This is very difficult if IT do not work in strong rela-
tion with business people.”

6 Conclusion and Service-Oriented Architecture (SOA) Experts Recommendations…



www.manaraa.com

91

 3. A Chief Executive Officer who wrote a book about SOA declared that:

• “10 years after my book I feel more or less disappointed of the progress SOA 
made. Still believing that the concept of a service is right it is evident that we 
are lacking important ingredients for successful SOA adoption. Today I 
believe that ethics and corporate culture are the key areas we have to look at. 
SOA is only feasible if your company is service-oriented—i.e. it truly strives 
for customer value.”

In addition, since measuring ROI is time consuming with some difficulties, so it is 
recommended to deploy SOA in a small scope of organization and estimating ROI 
before going to the enterprise wide.

6.6  Limitation and Future Work

As it is mentioned before, this study used non-probability sampling method and 
self-selecting technique, so the results of this research do not support the general 
population of worldwide. Anyway, the researcher believed that the sample is repre-
sentative of organizations which are in the process of adopting or have adopted 
SOA. The consequences of this study open good occasions for future research in the 
area of SOA adoption.

• Mixing qualitative and quantitative research method to recognize the correlation 
between other dimensions of SOA adoption with the key factors which this study 
focused on.

• A comparative research methodology would also be helpful to compare the per-
formance of organizations which were using SOA and the others which had not 
adopting SOA.

• The proposed framework would give the idea of measuring the organizational 
performance more deeply to researchers.

6.7  Chapter Summary

According to the objectives of this study, the researcher has illustrated definition 
and concept of service-oriented architecture adoption. Many case studies and previ-
ous studies were surveyed, and significant and potential factors were extracted from 
literature reviewed. An adopted questionnaire was created, and self-selected sam-
pling method was used for collecting data from SOA experts through LinkedIn.

As a consequence, by analyzing the findings of this study it is proved that all 
objectives of this study were achieved and the significant factors that effect on SOA 
adoption were extracted. In addition, the relationship among SOA adoption, key 
factors and the performance of organization were examined. It is concluded that 
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factors of this study affected on SOA adoption 86% while SOA adoption influences 
the performance of organization 54%. The main point of this research that can be 
verified is the recommendations of SOA experts towards success of SOA adoption 
in organizations. This may help organizations to follow professionals’ suggestions 
during their migration from traditional systems to implementing SOA.
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