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Abstract—The existing Service-Oriented Architecture (SOA) 

maturity models constructed their maturity level focuses on the 

level after the implementation of SOA in the organization. 

However, less work has been carried out regarding the SOA 

maturity level that focused on the whole process of SOA 

adoption including the pre-adoption level. Furthermore, this 

study also found that less work on constructing the maturity 

levels for measuring the SOA adoption existed.  Therefore, this 

study aims to construct the Service-Oriented Architecture 

adoption maturity level by combining the adoption of innovation 

concept with Capability Maturity Model Integration (CMMI). 

This study constructs the lower level of the proposed SOA 

adoption maturity level based on the adoption of innovation 

concept and the upper level based on CMMI and the existing 

SOA maturity models. This study has successfully shown that 

the adoption of innovation concept can be combined with CMMI 

in order to construct a holistic maturity level for evaluating the 

SOA adoption. This level covers the whole SOA adoption 

processes ranging from the pre-adoption level up to the 

optimized level. This study also aims at evaluating the SOA 

adoption toward sustainable development. Sustainable 

development means that the teams work at consistence and 

continuous speed to produce a quality result. Thus, the proposed 

maturity level may benefit the SOA practitioner and software 

quality assurance in software engineering domain. 

 

Index Terms—Software Engineering; Service-Oriented 

Architecture Adoption; Sustainable Development; Maturity 

Level. 

 

I. INTRODUCTION 

 

Researchers have identified that the adopter of innovation 

must pass through a sequence of levels in order to adopt new 

services or idea [1]. There are three main levels which are 

‘Initiation’, ‘Adoption’ and ‘Implementation’. The 

‘Initiation’ process is an activity that associated with the 

identification of needs, the awareness on the innovation and 

the evaluation of innovation that will lead to the ‘Adoption’ 

process. In the ‘Implementation’ process, the adapter should 

initially use the innovation, continue to use it until it becomes 

a ‘Routine’ features and modify the innovation in order to 

optimize it [2].  

Commonly, the existing Service-Oriented Architecture 

(SOA) maturity models constructed their maturity level based 

on Capability Maturity Model Integration (CMMI). The 

models such as Service Oriented Architecture Maturity 

Model (SOAMM), Independent Service Oriented 

Architecture Maturity Model (iSOAMM) and Welke’s Model 

also separate their maturity level into two parts, where the 

lower levels measure the technical perspective of SOA and 

the higher levels measure the enterprise adoption of SOA [3], 

[4]. Abdul Manan argues that the separation of the maturity 

levels is not appropriate because the technical and enterprise 

implementation should not be separated and should belong to 

one category [4]. Furthermore, there are other researchers 

who stated that most of the previous maturity level focused 

on measuring the capability of an organization to implement 

SOA [5] and do not specifically evaluate the maturity of SOA 

adoption [6].  

Generally, the term ‘adoption’ in SOA is related to the 

Adoption of Innovation concept. However, based on the 

review, there is a lack of work by the previous researchers 

that consider employing the Adoption of Innovation concept 

in constructing the maturity level. Most of the previous SOA 

maturity model focused on constructing their maturity level 

based on CMMI level [5]. Veger’s Model was the only model 

that adopts the Adoption of Innovation concept, yet the 

maturity levels did not include the service performance 

evaluation which is important for SOA continuous 

improvement [3], [7]. The previous researcher also argues 

that Veger’s Model was developed only to identify the pattern 

of SOA adoption by an organization (Abdul Manan, 2013). 

Thus, there is a need to combine the adoption of innovation 

concept with CMMI and come out with an SOA maturity 

level that covers the whole process of SOA adoption. This 

study also aims at evaluating the SOA adoption toward 

sustainable development. Sustainable development means 

that the teams work at consistence and continuous speed to 

produce a quality result. Therefore, the proposed maturity 

level may benefit the Service-Oriented Architecture 

practitioner and software quality assurance in software 

engineering domain. The structure of this paper is organized 

as follows: section II, III and IV discuss the adoption of 

innovation, SOA adoption, and maturity model. Section V 

shows the construction of SOA adoption maturity level by 

combining the adoption of innovation concept with CMMI. 

Section VI concludes the study with a brief summary. 

 

II. ADOPTION OF INNOVATION 

 

The ‘adoption of innovation’ is a concept that contributes 

to the organization’s effectiveness and competitiveness by 

adapting its practices to new conditions in its external 

environment [2]. The term ‘adoption’ also refers to the 
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decision to make full use of an innovation [8]. According to 

Rogers, innovation levels consist of the complete process 

ranging from the decision to start on solving a potential 

problem, decided to adopt, implementation and consequences 

[9].  

Furthermore, there are others who also have identified the 

adoption of innovation levels. Frambach and Schillewaert 

identified that the ‘adoption process’ is a sequence of levels 

that a potential adopter of innovation must pass through 

before the acceptance of a new product, service or idea [1]. 

Frambach and Schillewaert also identified that there are three 

main levels which are Initiation, Adoption, and 

Implementation [1]. The Initiation level indicated that the 

organization has been aware of the innovation and start to 

evaluate whether the innovation is worth to adopt. The 

Adoption level is where the organization has made the 

decision whether to adopt or reject that innovation. The 

implementation level is where the organization chose to 

purchase and utilize the innovation within the organization. 

Still, this study found that the adoption of innovation concept 

did not focus on the level after the implementation of 

innovation part. Researchers have stated that the innovation 

process can only be considered a success when the innovation 

is accepted and integrated into the organization and the target 

adopters demonstrate commitment by continuing to use it 

until it is fully optimized [2]. 

 

III. SOA ADOPTION 

 

SOA adoption is a process of migrating the legacy system 

into a service-oriented based application. Previously, many 

organizations have successfully adopted SOA and the reason 

why they choose to adopt SOA is that of the benefits that it 

can provide [10]. Thus, this has inspired this study to focus 

on why organization adopts SOA which is because of the 

benefits and this study found that these benefits can be 

categorized into two major benefits which are Information 

Technology (IT) and business benefits [11]. The IT benefits 

are concerned with the design principles of SOA and the 

business benefits help organization for better planning in 

order to achieve their business objective.  

However, this study found that there is lack of works that 

construct the SOA maturity levels focus on the SOA 

adoption. The existing SOA maturity models such as 

SOAMM, SIMM, iSOAMM and Welke’s model constructed 

their maturity levels focus on the level after the 

implementation of SOA within the organization. The pre-

adoption level is neglected by the previous models. Thus, this 

circumstance has motivated this study to investigate and 

explore the maturity levels constructed in CMMI and the 

previous SOA maturity models. The maturity level 

constructed in the previous SOA maturity models are 

basically based on CMMI and the maturity level is focus on 

the level after the implementation of SOA by an organization. 

The next section is going to discuss the concept of maturity 

which is first introduced by Capability Maturity Model 

(CMM) and CMMI. 

 

IV. MATURITY MODEL 

 

A maturity model is a tool that facilitates internal or 

external benchmarking while also presenting future 

improvement and providing guidelines through the 

evolutionary process of organizational development and 

growth [12]. Maturity model provides a possibility to plan 

and control software evolution as they allow evaluating the 

current maturity and identifying current shortcoming [13]. 

Furthermore, maturity model also can be represented as a 

scale for evaluating the current state of maturity and depicting 

the target state of maturity [14].  

The concept of maturity model originates from the 

Capability Maturity Model (CMM) [4], [15], [16]. CMM as 

the most known maturity model contains essential elements 

of effective processes [7]. In the year 2002, a new version of 

the CMM also known as Capability Maturity Model 

Integration (CMMI), was proposed by Software Engineering 

Institute. The focus changed from pure software practices 

towards the integration of systems and software practices. 

CMMI consists of a set of guidelines that when applied can 

improve the overall structuring, processes of the organization. 

It is a framework that supports organizations to develop their 

process [17]. Maturity levels are defined as evolutionary 

plateaus of process improvement, which help to predict the 

future performance of an organization by describing the range 

of expected results [7]. The CMMI defines six capability 

levels in the continuous form such as shown in Table 1. 

 
Table 1 

Capability Maturity Model Integration (CMMI) 

 

Maturity Level Maturity Level 

1 Performed 
2 Managed 

3 Defined 

4 Quantitatively Managed 
5 Optimized 

 

Generally, it is a known fact the quality of a process will 

determine the quality of a product. There have been a number 

of organizations that have applied CMMI and ISO/IEC 15504 

in order to improve their software processes. The reason is 

that process assessment has been identified as the main 

mechanism to determine the capability of a process outcome. 

The weaknesses, strength and related risks of a process can 

be identified in the process assessment [18]. Still, CMM, 

CMMI and ISO/IEC 15504 are used for measuring the 

maturity of ICT processes, whereas SOA maturity models are 

used for measuring the maturity of organizational 

architectures and their capabilities to implement SOA [4]. 

Contrasting to CMMI, previous researchers identified that 

SOA maturity model is not limited to a generic software 

process [4].  

However, according to the previous researcher, existing 

SOA maturity model was constructed from the industry point 

of view and less of empirical works have been done in this 

domain [4], [19]. The existing SOA maturity models also 

focused on evaluating the capability of an organization that 

implements SOA, rather than evaluating the maturity of SOA 

adoption by the organization [15]. Furthermore, the existing 

models also lack attention for the automation of business 

processes using IT. Therefore, these circumstances have 

motivated this study to construct an SOA maturity level by 

combining the adoption of innovation concept with CMMI in 

order to provide an appropriate level to evaluate SOA 

adoption. 

 

 

 

 



A Construction of Service-Oriented Architecture Adoption Maturity Levels using Adoption of Innovation Concept and CMMI 

 

                                                                                e-ISSN: 2289-8131   Vol. 10 No. 2-4     25 

V. METHODOLOGY 

 

This section discusses the strategy that is used in order to 

propose the SOA adoption maturity level in this study. Table 

2 shows the comparison of the adoption of innovation level 

identified by the previous study together with CMMI 

maturity level and the existing SOA maturity level.

 

Table 2 
Comparison of the Adoption of Innovation Level, CMMI Level and SOA Maturity Model Level 

 

 Resources Adoption Level 

A
d

o
p

ti
o
n

 o
f 

In
n
o
v

at
io

n
 C

o
n

ce
p
t 

Adoption of Innovation 
Concept Level [9] 

Initiation Adoption Implementation Continue until fully optimized the innovation 

Hage and Aiken  (cited 

in [2]) 
Initiation  Implementation Routinization  

Zaltman et al. [20] 

Knowledge 

Awareness Adoption decision Implementation Continued-sustained implementation 

Attitude formation 
Kanter (cited in [2])   Transfer Diffusion  

Roberts (cited in [2])   Utilization Diffusion  

Tornatzky and Fleischer 
(cited in [2]) 

 Adoption Implementation Routinization  

Rogers [9]  Adoption  Diffusion  

Klein and Sorra (cited in 

[2]) 

Awareness 
Adoption Implementation Routinization  

Selection 

Angle and Van de Ven 
(cited in [2]) 

  Implementation  Termination 

Damanpour and 

Wischnevsky  [2] 
Initiation Adoption Implementation   

Nagy [21] 
Awareness 

Adoption  
Routinization 

 
Evaluation Infusion 

 CMMI [7]  Initial 
Managed Quantitatively 

Managed 
Optimized 

Defined 

S
O

A
 M

at
u

ri
ty

 M
o
d

el
 

SOAMM [22]  
Initial Business service 

Measured service Optimized service 
Architected Collaborative service 

SIMM [14] 

Siloed 

 
Componentized 

Composite services Virtualized 

Dynamically 

reconfigurable 

services Integrated Simple service 

Veger Model [15] 
Siloed 

Applied Integrated Institutionalized Networked 
Experimental 

iSOAMM [13]  Trial SOA 
Integrative SOA 

Cooperative SOA On demand SOA 
Administered SOA 

Welke Model [3]  Initial 
Managed Quantitatively 

Managed 
Optimized 

Defined 

 Proposed Maturity 

Level for SOA 

Adoption 

Initial Adopted Implemented Evaluated Optimized 

 

Table 2 shows the adoption of innovation concept levels, 

CMMI levels and SOA maturity model levels identified in the 

previous literature. There are three main levels provided in 

the adoption of innovation concept which is the Initiation, 

Adoption, and Implementation. These three levels cover the 

process where first the adopter is aware and becomes attuned 

to the existence of the innovation [21], then the adopter will 

make the decision whether to adopt or reject the innovation 

and the adopter will implement that innovation.  Based on 

Table 2, the adoption of innovation concept provides the 

earliest level towards the adoption of innovation. The initial 

level focus on the awareness, knowledge, and understanding 

of the innovation that the adopter chooses to adopt. However, 

this study found that the adoption of innovation concept is 

lacking in providing a level toward fully optimized the 

innovation. There is no clear level that indicates the 

innovation has been fully optimized by the adopter of the 

innovation. This circumstance is contradicting with the 

adoption term where it refers to the decision to make full use 

of an innovation [9], [23]. 

In addition, previous literature stated that CMMI and the 

existing SOA maturity models are more focus on the 

implementation process onwards [24]. Most of the models 

provided the optimized level where this level indicated that 

the adopter has fully optimized the innovation. Therefore, 

based on the adoption of innovation concept, CMMI, and 

SOA maturity models, this study proposed that the maturity 

level of SOA adoption should consist of five (5) levels which 

are: Initial, Adopted, Implemented, Evaluated and 

Optimized. These five maturity levels are going to assess the 

initial process even before the adoption of the innovation until 

fully optimized the innovation. Table 3 shows the details of 

the proposed SOA adoption maturity level in this study.
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Table 3 
The Proposed Maturity Level for SOA Adoption 

 

Level Focus Description Requirement Resources 

Initial SOA learning 

• This level indicates that organization start to learn 

about the SOA on what, how and why. 

• Awareness-knowledge (clearly understand what is 

SOA) 

• How-to-knowledge (know how to apply SOA) 

• Principles-knowledge (why your organization choose to 

adopt SOA) 

• At the end of this level, organization evaluate whether 

to adopt or reject SOA. 

• Identify the SOA concept. 

• Provide SOA training. 

• Identify the effectiveness of 

SOA adoption. 

[2], [9], 
[21], [20], 

[25] 

Adopted SOA adoption 

• This level indicates that organization has chosen to 

adopt SOA and started to apply the SOA best practices. 

• Services are integrated using an open standard 

technology (e.g. web service standard) with a common 

middleware such as ESB. 

• SOA adoption begins to show a return on investment. 

• Specify SOA best practices. 

• Identify the IT and business 

benefits. 

• Specify that SOA adoption 

begin to reduce the 

development cost. 

[2], [9], 
[20],  [21] 

[25], [26] 

Implemented 

SOA IT and 

business 
alignment 

• This level indicates that organization has shifted from 

the IT-focused management of services towards a 

service driven by business.  

• Services are self-contained, independent, flexible and 

ready for business process orchestration. 

• Services are driven by business requirements and 

defined in business functionality terms. 

• Service definition is now directly tied to business 

requirements capture, and SOA becomes an effective 

means to support data analytics and business process 

redesign. 

• Specify the IT and business 

alignment. 

• Ensure that services are 

business driven. 

• Identify the business process 

modeling tools, business 
orchestration servers and 

business process rules. 

 

[2], [9], 

[20],  [21] 
[25], [26] 

Evaluated 

SOA 

performance 

evaluation 

• This level indicates that organization has successfully 

measured the service performance and agreed upon the 
Service Level Agreement (SLA). 

• Composite business services are measured and 

modified for better performance, flexibility and re-use. 

• The organization should be able to achieve the agreed 

SLA using appropriate infrastructure and the measured 
performance metrics.  

• Organization has provided a metrics to evaluate the 

efficacy of new or modified services and relate these to 

organizational Return on Investment (RoI). 

• Identify the team to access 

the performance of business 
services. 

• Identify the mechanism to 

access the performance of 

business services. 

• Specify the SLA between 

service provider and 

consumer. 

• Prove that SOA has provided 

RoI. 

[3], [7], [26] 

Optimized 
SOA 

continuous 

improvement 

• This level indicates that organization has successfully 

realized the full benefits of SOA (IT and business 

benefits). 

• Service can be composed during runtime using 

externalized policy, description, management and 
monitoring. 

• Services can be dynamically reconfigurable and 

respond automatically to change during runtime.  

• The process of optimization moves outside the 

organization along value-chain lines that range from 
upstream suppliers and downstream clients. 

• Provide a dynamic-

reconfigurable service. 

• Provide a semantic oriented 

modeling and dynamic 

application assembly. 

• Ensure that service are event 

driven. 

[3], [7], 

[22], [26] 

 

VI. CONCLUSION 

 

This study has successfully provided a maturity level for 

SOA adoption by combining the adoption of innovation 

concept and CMMI. The maturity level constructed in this 

study focus on assessing the maturity of SOA adoption rather 

than the capability of the organization to provide SOA. The 

maturity level also is aligned with the term ‘adoption’ where 

it refers to the recognition that a need exists and moves 

towards searching for solutions, then to the initial decision to 

adopt the innovation and finally to the decision to proceed 

with the implementation of the solution until it is fully 

optimized [2], [8]. Thus this study found that the adoption of 

innovation concept is appropriate to be used as an underlying 

structure to construct the lower level of the proposed SOA 

adoption maturity level; whereas the upper level should be 

based on CMMI and the other SOA maturity models where 

they focus on the level after the implementation of SOA. 

Therefore, this circumstance has motivated this study to 

combine the adoption of innovation concept with CMMI and 

come out with an SOA maturity level that covers the whole 

process of SOA adoption ranging from the pre-adoption level 

up until the optimized level. 
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