
CHAPTER TWO : LITERATURE REVIEW 
 
In order to establish the quantitative IOS framework, first of all we have to know what 
IOS values are and related measurements. In addition, we need to have a basic 
understanding of Balanced Scorecard promoted by Robert S. Kaplan and David P. 
Norton which is the edification of our research model. At last we review the concept 
that concerns how to build the quantitative framework to measure IOS values. 
 

2.1. IOS Value 

More and more enterprises use IOS to achieve Inter-Organization collaboration. 
The body of research that evaluates IOS investment performance is large and various. 
In this section, we will first review the literature that is related with what to value, and 
then that addresses the issue of how to value. 

 
What to Value 

According to Judith Gebauer et al. (2000), an IOS involved two groups of 
participants: the initiator and a number of prospective participants. Therefore, besides 
internal contingencies, external factors had to be taken into consideration, including 
the perspectives and decisions of the business partners. Chang and Shaw (2005) 
further summarized the studies of IOS value into two groups. The first group focused 
on an aggregate level of analysis, in which IT expenditures are directly related to 
outcome variables at the firm level. The second group comprised the work attempting 
to gauge the operational and strategic value of IOS and puts emphasis on the business 
processes. The former examined the impacts at lower operational levels in an 
enterprise that included a firm’s value chain (John G. Mooney and Kenneth L. 
Kraemer, 2001), such as the impact on forecast, order processing, shipment and 
inventory. The latter examined strategic implications of IOS, including information 
processing, control, coordination and communication, for example, how IOS enables 
a firm to maintain its cost and improving the business or manufacturing processes 
between firms in the supply chain. 

 
How to Value 
 Many methods have been suggested over the years to evaluate the investments 
made in IOS (Martinsons et al. 1998). The most popular way is the use of financial 
measures such as net present value (NPV), return on investment (ROI), and 
break-even analysis (BEA). NPV uses a discount rate determined from the company's 
cost of capital to establish the present value of a project. ROI is the ratio of the net 
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cash receipts of the project divided by the cash outlays of the project. BEA finds the 
amount of time required for the cumulative cash flow from a project to equal its initial 
and ongoing investment. 
 Unfortunately, financial measures can’t be used to evaluate complicated IOS. 
They are not good enough because these evaluation methods that rely on financial 
measures are not as well-suited for newer generation of IT applications (Martinsons et 
al. 1998). As IOS typically seek to provide a wide range of benefits, including many 
that are intangible in nature, which is hard. Therefore, the productivity paradox has 
prompted calls for new approaches to measure and evaluate IOS-related investments. 
 In sum, we can discover two insufficient parts in financial-based approaches: (1) 
They are only suited to measure the value of simple IT; (2) they didn’t consider the 
value impacts associated with supply chain collaboration. As a result, we need to 
develop a new framework that can contain not only financial performance but also the 
value driven by business process improvement. Barua et al. (1995) suggested a 
process-oriented model to first determine the processes of IOS and then to identify a 
quantitative model for the provision of numerical data that prove how much IOS 
value to be realized. Martinsons also proposed a measurement method using balanced 
scorecard concept to evaluate strategic IT.  
 

2.2. Theory of Balanced Scorecard 

The balanced scorecard (BSC) was developed by Kaplan and Norton in 1992. 
BSC supplemented traditional financial measures with criteria that measured 
performance from three additional perspectives – those of customers, internal 
business processes, and learning and growth (Kaplan and Norton, 1996). The 
objectives and measures of the scorecard are derived from an organization’s vision 
and strategy. Four perspectives provide the framework for the BSC (Figure 2-1). 
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Vision 
and 

Strategy

Financial
“To succeed financially, how 

should we appear to our 
shareholders?＂

Customer Internal Business Process
“To achieve our vision, how 

should we appe/ar to our 
customers?＂

“To satisfy our shareholders and 
customers what business 

processes must we excel at?＂

Learning and Growth
“To achieve out vision, how will 
we sustain our ability to change 

and improve?＂

 

Figure 2-1 Balanced Scorecard Framework 

Source: Robert S. Kaplan and David P. Norton, “Using the Balanced Scorecard as a Strategic 

Management System,” Harvard Business Review (Jan-Feb, 1996) 

 
 The chain of cause and effect should pervade all four perspectives of BSC. For 
example, employee skills (in learning and growth perspective) could influence 
process quality (in internal/business process perspective); process quality could 
influence customer loyalty (in customer perspective); at the end, customer loyalty 
could be related to the return-on-capital-employed (ROCE), and ROCE is a measure 
in financial perspective. Every measure selected for a BSC should be an element in a 
chain of cause-and-effect relationships that communicates the meaning of the business 
unit’s strategy to the organization (Kaplan and Norton, 1996).  
 The four perspectives of BSC should be considered a basic template. Depending 
on industry situations and a business unit’s strategy, the four perspectives could be 
changed. In addition, because IOS is a system with a succession of processes in order, 
it conforms to the cause-and-effect relationships of BSC.   
 

2.3. Build the Quantitative IOS Evaluation Framework 

 Martinsons et al. (1998) suggested firms can transform balanced scorecard into 
Information System (IS) scorecard to measure IT value. In their proposed IS 
scorecard, four perspectives were used to evaluate IT investment: business value 
perspective, user orientation perspective, internal process perspective and future 
readiness perspective. Future readiness captures continuous improvement in IT and 
future challenges. In user orientation perspective, the focus is put on how to deliver 
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value-adding products and services to end-users, inclusive of being the preferred 
supplier for applications and operations, establishing and maintaining relationships 
with the user community and satisfying end-user needs. In the internal process 
perspective, it is important to decide what services the firm will provide, and to whom, 
and what resources will be needed to meet particular levels of service demand, and 
make these processes in an efficient and effective manner. Finally, the business value 
perspective evaluates whether the IS department/functional area accomplishes its 
goals and contributing value to the organization as a whole.  

Although their model attempted to measure and evaluate IT applications, its 
focus was only on IS department or functional areas. While corporations have more 
and more IT-enabled collaboration with other companies, we argue that the IS 
scorecard suggested by Martinson et al. (1998) needs to be further enhanced to 
include the inter-organizational perspective.  

With regard to how to design the IS scorecard, Van Der Zee et al. (1999) 
recommended corporations should consider two dimensions of IT management: 
demand side and supply side. The former is concerned with the overall direction of 
the application of IT within the organization, and the latter is concerned with efforts 
directed at the planning, coordination, and control of IT supply within an organization. 
Simply put, corporations need first address the future identify of the business, 
covering issues such as markets, products, services, and distribution channels. Then 
how to migrate from the current situation to the desired future situation should be 
defined by corporate management. They also have to describe how to convince all 
stakeholders involved that the change is necessary. At last, corporations must decide 
what they ought to measure. The scorecard should be the translation of the 
organization’s strategy into a linked set of measures. 

In view that a major goal of IOS are to improve the efficiency and effectiveness 
of supply chain operations, our proposed IOS evaluation framework should tackle 
both demand side and supply side of supply chains according to Van Der Zee et al.’s 
advice (1999). Furthermore, similar with Martinson et al. (1997), Van Der Zee et al, 
(1998)’s framework also concentrated on IT or IS evaluation. As IOS combine two or 
more companies together and are now in widespread use, there is a need to propose a 
complete quantitative model that can extend the IS scorecard to develop an IOS 
measurement.  

According to the research above, we believe we can develop the IOS evaluation 
that focus on the quantitative part and indicators of BSC approach, in contrast to 
traditional methods include, but not limited to (1) clear goals and quantified norms 
and (2) better integration of business and IT management processes with regard to 
IOS development. In the next chapter, we will propose an IOS evaluation and use one 
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particular IOS system as an example to introduce the methodology. 
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