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CHAPTER ONE: Introduction 
 1.1 Research Background 

“Service Oriented Architecture” (SOA) is an emerging Information Technology 
(IT) integration method, which can help an enterprise build up its information system 
in a flexible way- from decomposing IT assets into “services” and recombining them 
in a bounded way (IBM, 2006), and thereby an enterprise can avail itself to create 
new business innovation without complex integration and align new business process 
more quickly (Marks, Bell, 2006). Since SOA method enables an enterprise to meet 
the flexibility and agility business services goal, it becomes the ultimate goal of 
service integration (J. Schekkerman, 2006). 

Due to its underlying standards (i.e. XML, SOAP, WSDL, etc.), SOA can also 
bring network externalities (Katz and Shapiro 1986; Markus 1987). When all of IT 
components can be reused and recombined to a new service innovation, the more IT 
components to be shared, the more innovative applications can be developed, and the 
greater the value can be created. On the cost side, if a component (or called a service) 
needs to be switched to another one, only the underlying component needs to be 
changed. The service owner doesn’t need to change the entire IT infrastructure and 
business process. 

While SOA is expected to make IT development easier, it does not come 
without any uncertainty. Switching from elder IT architecture to new SOA approach 
usually needs to rebuild the IT components and re-engineer the standard operational 
process (SOP), adding uncertainty to the process of IT migration. For these reasons 
the Total Cost of Ownership (Gartner Group, 1987) will be expensive. According to 
Nucleus Research (2007), only 37 percent of companies have achieved a positive 
return on their SOA investments. It is therefore critical for enterprises to justify their 
SOA initiatives. 

In order to measure the return on Investment (ROI) of SOA initiatives, 
institutions and researchers have developed some ROI measuring approach such as 
IBM’s SOA investment analysis framework(IBM, 2006) and Poulin and Himler’s 
ROI model based on traditional component reuse theory (LogicLibrary Inc., 2006). 
Although both approaches have tried to measure the ROI of SOA by considering the 
benefits of reuse and flexibility, they don’t take uncertainty into account. However, 
the uncertainties caused by investment exercise time, project risk, connecting number, 
and so on have key influences on SOA performance. For example, longer investment 
exercise time means more waiting, but benefits may also come when the waiting 
makes the enterprise more clear about the market situation; Connecting number may 
increase the integration cost, but benefits can come from network effect 
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 1.2 Research Motivation 
Measuring returns on investments (ROI) of emerging-technology is notoriously 

difficult. A British study shows that 89% of companies use “intuition” or “guesswork” 
to calculate ROI of IT expenditure (BusinessWeek, 2006). The remaining small 
portion of companies uses discounted-cash-flow (DCF) approach, which contains 
net-present-value (NPV) and internal-rate of return (IRR). The DCF, however, 
calculates ROI based on the “present” value, and does not consider the opportunity 
value caused by deferral time and expanded project scale. For technologies such as 
SOA that need long-term development and contain network externality, using DCF 
will underestimate the ROI.  

This research applies real option approach to justify SOA switching investment, 
because it has been justified its suitability in calculating opportunity value while 
considering “uncertainty”. For examples, Benaroch and Kauffman (2000) have 
applied European option pricing model to calculate the value of Yankee Bank 24 
hour’s ATM investment. Schwartz and Moon (1985) apply American option pricing 
model to evaluate the investment of an internet company.  

Although numerous past IT studies have used real option to justify IT 
investment (Benaroch and Kauffman 1999, 2000), they only consider a deferral 
option (i.e. deferring the investment time of the project). SOA investment, however, is 
usually substitution of the legacy system. Instead of making a deferral decision to 
invest, companies may switch the legacy system to SOA by comparing the net value 
of both. In addition, the switch decision of individuals or organizations may depend 
on whether "critical mass" has been established because of network externalities (Katz 
and Shapiro 1986; Markus 1987). Further, IT switching might spend implementation 
time, and it makes the value of underlying be delayed and changed. In the other words, 
the payoff won’t return immediate after investment. But most researchers are used to 
ignore this friction and delay is usually assumed zero (Techopitayakul and Johson, 
2001), but one of the characteristics for SOA is reducing the implementation time. 
Hence this research will use real option approach to represent SOA switching 
decisions and analysis the investment issues. The research questions are as follows:  

1. How the reusing of SOA affects project risk of switching? 
2. The investment timing issue of investment. 
3. What is the influence between project risk and return value? 
4. What is the advantage of SOA for applying real option approach? 

In summary, this research will develop two switch options about SOA and 
non-SOA. By comparing these options, the sensitivity analysis will conduct the issues, 
and managers could understand how to switch to SOA more effectively than non-SOA. 
The model will enable us to realize SOA value of switching investment decisions. 


