
 

1/13 

The Impact of New Service Oriented Architectures 

Technologies in the New Global Market Oriented 

Enterprises 

Sarandis Mitropoulos
a
   Christos Douligeris

a 

sarandis@unipi.gr    cdoulig@unipi.gr  
a
Department of Informatics, University of Piraeus, 80 Karaoli and Dimitriou Str.,Piraeus 185 34, 

Greece 

 

 

Abstract 

 
Modern enterprises’ investments in Information Technology (IT) have drastically increased the last 

decade. Nevertheless, the business value created from those investments is questionable with respect to 

how responsive IT services are to “end users”, how quick the market service deployment is, how cost-

effective operating services are, how effectively enterprises’ partnership networks operate and how 

rapid the enterprises go global. Service Oriented Architectures (SOA) technologies seem to be capable 

of providing the enterprises with technological solutions for formulation of an IT Strategy which 

provides competitive advantage for them. The well-known Balanced Scorecard (BSC) method can 

prove SOA’s business value through its enforcement to IT domain, and specifically to the SOA 

implementations. This paper copes with two main issues. First, the SOA concepts and technologies are 

briefly presented and second, the implications of the SOA-based approach in enterprise operations and 

business results are examined based on the BSC method. 

 

Keywords: Service Oriented Architectures, Web Services, Balanced Scorecard, Key Performance 

Indicators 

 

 

1. Introduction 
 
The rapid globalization of modern markets and the pressing need for wide spread network 

services to be more responsive to “end users” drive the requirements for rapid service 

deployment and new integrated value-added technology solutions. Due to strong competition 

in new global markets, the industry is pushed to achieve quick time to market with as much as 

possible low cost. On the other hand, organizations and enterprises have much invested in IT 

technologies that are neither scalable nor open and interoperable with the new technological 

solutions. Thus, they cannot easily replace or extend the existing high cost systems. In order 

to avoid this problem, some organizations outsource some of their infrastructure to alternative 

third party trusted service providers, focusing more on their core businesses. However, 

outsourcing may lead the enterprises to lose some of their control over their services 

infrastructure, increasing in this way, their business risk. 

 

Service orientation in systems design and development seems to be a key factor for migrating 

to new technological solutions that fulfill the above mentioned requirements. Indeed, the 

modern Service Oriented Architectures (SOA) are very promising in achieving rapid 

development, scalable, interoperable, distributed and reliable new services at the lowest 

possible cost. The new Value Added Services (VAS) and the new e-business models drive the 

adoption of SOA. Especially, the distributed internet-based applications which among others 

caused business “channel enhancements” (Timmers, 2000), i.e. disintermediation, virtual 

communities, reduction of information asymmetry, global access in services, etc. and which 

have an important impact on business processes and business-level objectives, can improve a 

lot from the use of Service Oriented Architectures. Indeed, SOA-based application services 

present high flexibility, reusability, scalability, consolidation, interoperability and openness 

(Erl, 2007; Mitropoulos, 2007). These features can support effectively rapid application 
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development for quick to market value-added service provision, low cost production, 

responsive services to “end users” requirements, efficient interoperable partnership networks, 

greater control and monitoring of distribution channels and rapid globalization of 

organizations and enterprises. 

 

In this paper, we first investigate the current SOA roles and technologies, the requirements 

that drive the SOA adoption which be must in compliance with the business and IT strategy 

objectives, the balanced business and IT scorecard approaches, and finally the evaluation as 

well as the implications of SOA in the operation of the new global market oriented enterprises 

based on the business and IT scorecard approaches. The BSC-based framework is enforced 

onto SOA evaluation taking into consideration the specific technology characteristics, while 

potential Key Performance Indicators (KPI) per BSC perspective are presented as well. 

Finally, future work is discussed which –among others- includes the development of a 

simulation based model for automated IT solutions (e.g. SOA) evaluation. Thus, briefly the 

goal of this paper is to present first SOA, second the BSC-based evaluation approach and 

third the applicability of this approach to SOA evaluation. 

 

 

2. The Role of Service Oriented Architectures 
 

A Service-Oriented Architecture (SOA) is an IT platform where its distributed components are 

used as loosely coupled services that communicate via interfaces implemented independently 

of hardware, operating system or programming language. In addition, service orientation can 

be considered as an approach that leverages IT resources as flexible, business-oriented 

services. The goal of service oriented architectures within a business environment is to 

promote agility, visibility, greater operational control over the business and interoperability 

between the business partnership networks (Erl, 2007; Mitropoulos, 2007). 

 

The increased flexibility SOA affords will necessitate new metrics for measuring the 

effectiveness of IT operations. These new metrics can drive the evaluation of IT investments 

via the well known in the business sector balanced scorecard methods (Kaplan, 2000; 

Martinsons, Davison, and Tse, 1999).  

 

From the technological point of view, SOA comes as a solution to the reusability, 

interoperability, consolidation and migration problems of applications. In addition, SOA 

technologies could promote integrated management of systems and applications, as SOA 

implementations apply to not only how business leverages IT to meet its goals, but also how 

IT itself operates (Bloomberg, 2006). 

 

We believe that service oriented architectures due to their flexible, scalable and configurable 

nature can contribute significantly to the strategic alignment between the IT and business 

objectives and finally to the efficient strategy execution. Indeed, a flexible IT infrastructure 

technology, such as SOA, provides the capability of formulating a flexible IT Strategy. The 

latter supports the effective Business Strategy execution especially for those companies that 

are IT-enabled.   

 

 

3. SOA Technologies 
 

The idea behind SOA is the coordinated composition of application services (Mitropoulos, 

2007). As mentioned above, a SOA consists of a set of loosely coupled services that support 

stateless connections. These services can be application services or platform support services, 

e.g. like in a Grid network (Corcho et al, 2006). SOA present conceptually a layered structure 

including - following a bottom up approach - communication protocols, configuration, 
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discovery and definition services, as well as high level business-level process services 

(Margaria, 2006). SOA transport layer usually uses XML (Extensible Markup Language)-

based enveloping and message formats via Simple Object Access Protocol (SOAP). In this 

way, service-to-service communications and customer-to-provider interactions are possible in 

a standardized format. Initial SOA implementations were based on CORBA. But, even with 

CORBA, the implementations were still quite tightly coupled to the application. Despite the 

many advantages of CORBA, the development of dynamic value-added services it wasn’t so 

much efficient (Mitropoulos, 2007). 

 

On the other hand, Web Services (WS) do not suffer from these disadvantages (Chen, Chen, 

and Shao, 2003). The main concept behind WS is that IT (software or hardware) resources are 

exposed as services deployed over the Web, introducing, in this way, service orientation with 

middleware capabilities of underlying support platform (e.g. JEE, .Net). A number of the 

latest standards support SOA-oriented implementations. Web Service Definition Language 

(WSDL) is a protocol for describing how to access a WS, while Universal Description, 

Discovery and Integration (UDDI) is another protocol for defining registration services and 

discovering services based on functionality and/or other characteristics (Turner, 2003). WS 

choreography and orchestration are two other protocols for coordination, collaboration and 

synthesis of Web Services (Peltz, 2003). The synthesis of WS is a major matter in SOA’s for 

services mix and integrated service provision. The composed services promote the business 

process and workflow implementation through business process execution languages, like 

BPEL4WS. The standardization efforts concerning WS-based SOA are in progress (Hamid, 

2006). A general layered outline for WS-based SOA is depicted below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: A general outline for the WS-based SOA’s 

 

 

3.1 A SOA platform example: Enterprise Service Bus (ESB) 
 

An Enterprise Service Bus (ESB) is a new middleware technology that provides SOA features 

(Chappell, 2004). ESB provides a hosting environment for WS, whether they’re new and 

entirely ESB-hosted or WS front-ends to existing legacy systems. Furthermore, ESB provides 

other features that are essential to cost-effective service integration and deployment, including 
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registration and rapid application development. Hereafter, the indicative architectural layout 

of an Enterprise Service Bus is provided, while short explanations of ESB modules follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The Enterprise Service Bus Architecture 

 

In Figure 2, we have the following modules:  

 

• Transformation and Routing: concerns the platform services for routing messages 

between the various SOA components via the Enterprise Service Bus including 

transformation services of different messaging protocols, 

• Service Orchestration and Choreography: concerns the synthesis of Web Services or the 

exploited services of legacy systems as Web Services in order to provide more 

complicated services needed for the business processes, 

• .Net: concerns the .Net platform needed for the web services development and 

deployment, 

• JEE/JMS: concerns the Java Message Service (JMS) API which is a Java Message 

Oriented Middleware (MOM) API for sending messages between two or more clients, 

• Gateway to Legacy Systems concerns Message Queues and other Gateway techniques to 

the legacy systems of enterprises that are still in use and gradually substituted from Web 

Services and SOA, 

• Adapters: provide interfaces for the various existing deployed applications within the 

enterprise environment, 

• Enterprise Applications: are applications deployed and spread over the business 

environment via outsourcing or internal developments and serve the business process 

workflow implementations, 

• Distributed DB Engine: is the engine for executing queries over the various enterprise 

distributed databases. 

 

From the application provision point of view, an ESB-based application conceptually consists 

of three architectural layers. Understanding the role of these layers, makes clear the role of 

SOA within a business environment, as well. At the top layer, Business Services stand that 

they provide essentially the same functionality as the existing systems and are exposed as 
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secure and reliable Web Services that the organization or its business partners can reuse. One 

layer below, the Enterprise Service Bus – as middleware architecture - stand that it contains 

adapters to expose the existing IT systems and provide connectivity to various transports. At 

the lowest layer, the existing Enterprise Infrastructure stands and concerns the IT systems 

that provide the functionality to be exposed as Web services (Pasley, 2005). Figure 3 depicts 

these three architectural layers. 

 

 

 

 

 

 

 

 

 

Figure 3: Architectural layers of the ESB-based service provision (Pasley, 2005) 

 

 

4. Business-Technical Processes Convergence 
 

The deployed IT infrastructure within a business environment may not serve the business 

objectives efficiently. One reason may be the bad mapping of technical services that are 

implemented as web services to the real business processes that they serve. Thus, the 

Question which arises is: “are the Business IT Services (Technical Processes) in compliance 

with the required Business Processes?”. In other words, there is a need for convergence 

between SOA deployments within a business environment and the real business processes that 

they are going to serve. 

 

Thus, the original business process must be fully tracked by the technical processes otherwise 

a gap in business functionality arises. In order to avoid such an undesired gap, the technical 

processes must be appropriately aggregated or refined while context-specific constraints must 

be setup. For example, an e-banking reliable transaction may be the aggregation of two 

technical processes, one of which is the database transaction and the other one the reliability 

data transfer checking under the constraint of successful client authorization. 

  

Furthermore, the technical processes must provide stronger activity ordering and more 

conditional branches compared to the business processes. This becomes obvious from the fact 

that the business processes usually are a synthesis of the more primitive technical processes. 

The primary goal is the mapping of all the business concepts to the technical process activity. 

Developing a number of cases for mapping business processes to a flow of technical 

processes is a helpful tool for designing and evaluating the efficiency of SOA 

implementations (Zdravkovic, 2005). 

 

 

5. The Role of Balanced Scorecards 
 
But what have enterprises anticipated from SOA technologies? This question is very useful to 

be answered because several times the IT departments and Chief Information Officers provide 

a narrow view of the role of IT within the enterprise focusing mainly on advanced 

technological developments that do not make business sense or are not aligned with the 

strategic business objectives. From a business perspective, SOA must serve: 

 

• the development and maintenance of customer relationships, supplier relationships, 

strategic alliances and partnership networks, 
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• the identification of the products and services demanded by different market segments 

• the innovation of products and services 

• the production of highly-customized products and services that can be offered at attractive 

prices 

• the improvement of core business processes 

• the preparation for future challenges. 

 

SOA business value must not be only viewed from the technical point of view. According to 

Kaplan and Norton (2000), the business value creation process must be considered from 

various perspectives. Specifically, from the: 

 

• Learning and growth perspective which targets to the achievement of the corporate vision 

by sustaining innovation and capacity building. 

• Internal processes perspective which targets to the shareholders’ and customers’ 

satisfaction by promoting efficiency, effectiveness and quality in the business processes 

and the products and/or services. 

• Customer perspective which targets to the financial success by delivering value to 

corporate customers and end-users. 

• Financial perspective which targets to the achievement of the corporate vision by 

delivering value to the shareholders. 

 

These perspectives provide the tool for dimensioning the overall business initiatives and 

operations with respect to the business objectives. For each perspective specific critical 

success factors must be determined. The performance of the crucial success factors is driven 

from other crucial success factors, called performance drivers. In this way, a cause and effect 

relationship network between the various critical success factors is developed. The 

measurement of the crucial success factors (CSF’s) is taking place by defining a number of 

Key Performance Indicators (KPI’s). The whole network of the crucial success factors of the 

four perspectives defines a Balanced Business Scorecard from which it may become clear 

strengthens and weaknesses of our strategy execution. 

 

In fact what we want to explore and understand is: on what degree the internal corporate 

capacity is effectively used for developing internal efficiency and thus customer satisfaction, 

resulting in good financial results that are the utmost goal for all the enterprises. In this 

direction, the value of SOA technologies and implementations must be considered and 

examined.  

 

This holistic approach is difficult to be directly enforced to a SOA technology. For this 

purpose, we must first investigate the business value that SOA can offer with respect to IT 

operation within an enterprise. This value in sequence impacts the customer satisfaction and 

the financial results. In this direction, the framework of the Balanced IT Scorecard was 

developed (Gemlik, 2005; Grembergen, 2000; Grembergen, 2001). The Balanced IT 

Scorecard also consists of four perspectives that are presented below in terms of SOA 

technology: 

 

• Future readiness and innovation perspective which answers the question: is the SOA 

functionality improving its products and services, and preparing for potential changes and 

challenges?  

• Internal processes perspective which answers the question: does the SOA functionality 

create, deliver and maintain its products and services in an efficient and effective manner?  
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• User orientation perspective which answers the question: are the products and services 

provided by the SOA functionality fulfilling the needs of the user community? 

• Business value perspective which answers the question: is the SOA functionality 

accomplishing its goals and contributing value to the organization as a whole? 

 

The technology potentiality of SOA drives the current and future internal efficiency of IT 

systems, and thus the end-user satisfaction. In turn, the service provision to the internal or 

external enterprise customers must be considered successful leading to increased business 

value and thus to improved financial results.  

 

In practice, the value of SOA systems is expected to contribute positively in two directions, 

first to the corporate business environment as a whole, and second to the IT department’s 

operations and new developments. The two latter create the IT Strategic BSC which is input 

to the Balanced Business Scorecard as depicted in Figure 3 (Grembergen, 2001).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The relationships between the IT BSC and the business BSC (Grembergen, 2001) 

 

In brief, the various perspectives of business and IT BSC can be integrated as in the Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: The usage of Balanced Scorecards in SOA technology evaluation 

 

The technology competency can be viewed as the factor of efficiency needed for operational 

capacity build-up both in business operations and IT department operations. Both of them 

lead to strategic sustainability in internal process quality and effectiveness which is 

interpreted as end-user satisfaction, service success and business value delivery. The latter 

leverages the customer/partnership satisfaction and consequently the corporate capability with 

respect to financial value creation for shareholders and investors (Pieterse, 2007). 
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In this section, the anticipated value from the new SOA technologies is examined based on 

the various IT BSC perspectives (Martinsons, Davison, and Tse, 1999; Salle, 2004). We note 

that we didn’t develop a detailed cause and effect network of performance drivers and 

outcomes, something which is in our future plans, where specific KPI’s will be measured over 

a case study business environment. However, hereafter we follow a perspective-by-

perspective approach presenting the advantages anticipated from the adoption of SOA taking 

into consideration the SOA technology characteristics and discussing some potential metrics 

within this perspective. 

 

 

6.1. SOA Future Readiness and Innovation 
 

In this perspective, a number of new technological features drive the potentiality of IT for 

future developments, new products and services, and improvements in business processes 

effectiveness and quality. Such potentialities include technology innovation, platform 

characteristics such as distribution and performance, research and technological new methods, 

high skilled personnel in software development, etc. 

 

In this direction, SOA technologies are expected to contribute to the: 

• upgrade of IT applications portfolio due to the SOA application service consolidation, 

interoperability and  reusability capabilities, 

• IT department and personnel capacity building, e.g. via distance learning platforms for 

efficient application developments, 

• company’s ability to respond, adapt and collaborate with changes quickly and relatively 

inexpensively by providing a Common Integration Framework (CIF) for business 

processes, operational workflows, management platforms and data across disparate 

applications (e.g. Business-to-Business (B2B) and Enterprise Application Integration 

(EAI)), 

• cost-effective R&D projects, e.g. via collaboration systems, into emerging technologies 

and their suitability for business, 

• innovation through the take up of a whole range of new computing forms that should fuel 

mobility in the short term and ubiquitous connection in the long term. 

 

In order to make clear how SOA affects the future readiness and innovation capacity within a 

business environment, a number of KPI measurements must be established. For example, 

regarding the SOA-based software development, the number of training days per developer, 

the acquisition of new emerging software tools and technologies, the existing expertise of 

software developers are some metrics. As far as the personnel effectiveness is concerned, 

metrics can be the personnel churn rate, the acquisition of highly experts in SOA, the 

satisfaction rate, the collaboration effectiveness, the workload coped with, etc. SOA-based 

application development reliability can be measured, e.g. by the number of releases per period 

or the number of functionality amendments happened in relation to the initial setup 

requirements. Hi-tech potentiality and innovation can be measured by the degree of use of 

distance learning platforms and collaboration systems, of information networks and know-

how databases, etc. The number of the potential new products and services induced by SOA 

technologies is another metric for future readiness. 

 

 

6.2. SOA Implications on Internal Processes 
 

It is anticipated that SOA can significantly contribute to the overall improvement of 

effectiveness and quality. System management effectiveness will also significantly increase, 

e.g. by adopting a SOA-based flexible, homogenized management, while SOA will offer 
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development process excellence. Responsiveness to “end-users” problems and needs will be 

more efficient because on demand plug-and-play products and services will be delivered. Due 

to SOA modular nature, Service Level Agreements (SLA) will be more comprehensibly 

established and thus more reliable, and the processes for managing change will essentially 

improve. 

 

Thus, SOA technologies with respect to the enterprise’s internal processes are expected to 

contribute to the: 

 

• efficient planning, development and operation of IT applications due to the SOA modular 

nature, 

• dynamic management of IT resources and business processes due to their representation 

as services via SOA, 

• business partners transactions via standard procedures and interfaces, 

• efficient Supply Value Chain (SVC) management via multi-channel processes imposed 

by SOA architectures, 

• low-cost service customization due to the reusability and the adaptive configuration SOA 

capabilities, 

• business partnership networks due to the easy SOA-based service exposition to third 

parties, 

• reliable and efficient outsourcing due to the standard procedures and interfaces promoted 

by SOA, 

• Application Service Provision (ASP), 

• Service Level Agreement (SLA) fulfillment, 

• management of change, security, and business continuity. 

 

In order to make clear how SOA affects the internal process perspective within the business 

environment, a number of KPI measurements must be established, such as on-time delivery, 

stock-outs, shipping errors, number of problems with customer order processing, number of 

problems with warehouse processing, etc. Further to process fulfillment, the availability of 

SOA-based systems is another critical factor, thus metrics such as system availability and 

system downtime must be taken into account. From the SOA-based application development 

point of view, software delivery reliability, time to upgrade the SOA-based system, resources 

devoted to IT activities and application developments, time required to develop a standard-

sized new application, percentage of application programming with re-used code, time spent 

to repair bugs and fine-tune new applications, etc. are some metrics among others. With 

respect to security, metrics concerning the auditing, the vulnerabilities and exploitations, the 

unrecoverable failures, etc. must be also taken into account. 

 

 

6.3. SOA Implications on User Orientation 
 

The customer satisfaction is the utmost goal while, the relationships with the overall user 

community, is another goal of equal value. User orientation is the heart of the output of SOA 

technologies that creates value for enterprises and organizations. Indeed, the main goal of 

service orientation is to provide the customers/users with services of their preference 

regarding functionality, security, quality, etc. It is expected that customer/user satisfaction 

contributes to the improved financial results but this is not the only factor, because financial 

results depend on other factors such as business plans, pricing, rivalry in the market, etc. 

 

Thus, SOA technologies with respect to the user orientation are expected to contribute to the: 
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• “end-users” satisfaction and good service image and reputation with end-users due to the 

SOA service oriented nature which includes both quality and efficient service provision, 

• good relationships with the user community due to the SOA contribution on building up 

effective user roles and communities, 

• exploitation of IT opportunities due to the fact that SOA leverages the usability of IT 

resources (e.g. Grid networks), 

• being perceived the IT department or organization as the preferred supplier of IT services 

due to the fact that SOA contributes to efficient application development and service 

provision. 

 

In order to make clear how SOA affects the user orientation and satisfaction within the 

business environment, a number of KPI measurements must be established, such as number of 

complaints, number of conflict resolutions, number of surveys conducted for understanding 

the end-user satisfaction, the preferences of end-users and/or new customers (in case of sales 

of SOA-based solutions) in the enterprise’s applications and services, the degree of SOA-

based applications usage, the impression of applications in users community, the trend that 

enterprise’s solutions create, etc. 

  

 

6.4. SOA Implications on Business Value 
 

In this perspective, first of all cost reduction is expected. Quality is another output expected 

for the SOA adoption. In addition, financial business value can be expected by revenue 

induced by SOA-based products and services, such as web-based commercial application 

platforms, third party trusted services (e.g. e-marketplace), software package sales, digital 

content distribution etc. Improved financial results mean increased Return on Investment 

(ROI), profitability, etc. The latter can further improve from the acceleration and restructuring 

of the corporate resources usage. 

 

Thus, SOA technologies with respect to the business value are expected to contribute to the: 

 

• good IT image with management due to the efficient exploitation of IT resources and the 

potential new product and services, 

• IT cost control due to the SOA modular nature which breakdowns the costs with fine 

granularity, 

• sales of new SOA-based products and services to third parties,  

• economies of scale via standardization of workflow across the enterprise and one-to-many 

relationship, 

• improved executive management information due to enhanced SOA-based information 

warehousing, 

• improved strategic positioning based on created qualities, IT expertise and competencies 

created from the introduction of SOA, as explained above. 

 

In order to make clear how SOA affects the business value perspective, a number of KPI 

measurements must be established, such as profitability of SOA-based products and services, 

ROI, direct online contribution to revenue, operational cost reduction, cost reduction of 

acquiring new customers, cost reduction in promotional material, budget forecasting, cost 

control, etc. 
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Figure 5 provides a global perspective view of the expected value from the introduction of 

SOA technologies within a business environment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: A global view of the various perspectives driving SOA-based business value 

 

 

7. Conclusions and Future Work 
 
In this paper, we examined a number of important issues regarding Service Oriented 

Architectures technologies. First, we examined the SOA platforms from the technical point of 

view and second we examined the SOA business value from various business perspectives. 

This work ties together the business concepts and the technical implementations in an 

integrated framework for SOA-based IT governance and business value creation. 

 

In this integrated framework, first, the balanced IT scorecard is defined in order to define the 

business value of SOA, as well as the internal relationships of the various SOA related 

components, and second the balanced business scorecard is defined in order to map the 

overall business strategy and link it with SOA business value. The conducted research from 

various researchers dictates that SOA proves to be a very promising technology (Bloomberg, 

2006; Chen, 2003; Pasley, 2005; Mitropoulos, 2007; Pieterse, 2007). SOA provides the means 

for future capacity build-up, process improvement and perfect quality, orientation to the 

users’ satisfaction, and generally augmentation of the overall IT business value. 

 

Future work includes, but it is not limited to, specific model creation for automated SOA 

evaluation via software tools for simulating cause and effect networks of SOA critical success 

factors that are measured through Key Performance Indicators. The outcomes of the simulated 

network will specify the SOA’s business value which will be linked to a balanced business 

scorecard in order the influence on the financial outputs to be consequently estimated. This 

approach first will be enforced in a test-bed business environment and second it will be 

enforced in a real SOA-enabled enterprise in order to confirm the simulation results in 

practice. This work has been partially implemented with prosperous results, but the full 

automated formulation of the overall environment needs further elaboration due to its 

complicated multi-dimensional nature. 
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