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(一) 研究內容 

 
Developing an IT Portfolio Approach to Justify IT Investments 

 
 

1. Introduction 

Today, investments in IT have constituted up to 50% of the annual capital 
expenditures of large organizations (Willcocks and Lester, 1997; Premkumar and 
Ramamurthy, 1995). A survey of 400 top IT executives has shown that 60% of them 
reported an increase in the level of pressure to prove return on IT investment (ROI), 
70% believe that their metrics do not fully capture the value of IT, and nearly half lack 
confidence in their ability to accurately calculate ROI on IT investments (Kirkpatrick, 
2002). The results highlight the importance of IT investment decision process. The 
main question that should be asked is how IT decision to be made. To answer the 
question, the focus is on the design of the methodologies that can be used for IT 
investment decision.  

Numerous researchers have done great contributions in this area. Among them, IT 
portfolio approach has gained great awareness. Similar to the portfolio management 
framework utilized in the financial services sector, IT portfolio approach is a 
combination of people, processes, and corresponding information and technology that 
senses and responds to change. The goal is to deliver measurable business value, 
tangible and intangible, while aligning and improving the business and strategy 
(Maizlish and Handler, 2005). The uniqueness and advantage of IT portfolio is that it 
considers various business needs and different IT investment evaluation 
methodologies to form an ideal investment decision process. But controversially, that 
is also where its disadvantages reveal. 

Traditional IT portfolio approach takes each business concern as single criteria, 
which in some way we can take it as an extension of the multi-criteria approach. 
However, are all the criteria, such as IT alignment, risk, value, IT maturity, IT 
readiness, financial constraints, etc. with the same importance? Is there any criteria 
that should be paid more attention to than the others? Is there any sequence among all 
decision criteria? One that should be evaluated first, then comes the rest?  
This research aims at proposing a revised IT portfolio approach to solve these issues. 
We will start from defining important concepts in the IT investment domain, then 
forming and explaining our methodologies. Afterwards, a case study will be proposed 
to demonstrate the efficacy of our proposed methodology. 

2. Literature review 

Since this research aims to apply IT portfolio approach to justify IS investment, it 

is important for us to know why this approach is useful and how we are going to use it. 

The literature review will focus on two aspects: 

1. Tools that are used to evaluate IT investment and develop IT portfolio. 
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2. The weighting and scoring methods that have been applied to prioritize and rank 

investments in the portfolio. 

2.1   The IT investment evaluation method 

To determine what IT investment should be made, two questions are important: (1) 

“How is the investment decision made?” and (2) “why is the investment decision 

made?” The first question links to the decision-making methodology and the second 

addresses the criteria followed in the process (Escobar 1998). 

With regard to decision-making process, Renkema and Berghoutb (1997) have 

distinguished four basic approaches that can be recognized in many methods 

proposed: 

1. The financial approach– focuses on the incoming and outgoing cash flows as a 

result of the investment made. Examples include ROI, the payback period, the 

internal rate of return, the net present value, and so on. 

2. The multi-criteria approach– begins with a number of goals or decision criteria, 

and then assigns each with proper scores and weighting to create one single 

measure for each investment for justifying the priority of IT investments. One 

famous method in this category is the “information economics method” proposed 

by Parker et al (1989), which evaluates an IT investment with criteria from three 

domains: (1) enhanced ROI, (2) business domain, and (3) technology domain.  

3. The ratio approach – pays attention to the possibilities to compare organizational 

effectiveness by means of ratios. Several ratios have been proposed to assist in IS 

investment evaluation. Examples of meaningful ratios include IS expenditures 

against total turnover and all yielding that can be attributed to IS investments 

against total profits. Ratios do not necessarily take only financial figures into 

account. IS expenditures can, for instance, be related to the total number of 

employees or to some output measure (e.g. products or services) (Strassmann 1990 

and NieveIt 1992). 

4. The portfolio approach– evaluates IS investment proposals on three criteria 

simultaneously: (1) the contribution to the business domain, (2) the contribution to 

the technology domain, and (3) the financial consequences, by means of net 

present values (NPV) calculation. This approach is very similar to the multi-criteria 

approach; however it differs in the way that this approach tries to adopt a more 

balanced perspective to consider the criteria “simultaneously,” (i.e. displaying the 

trade-off between variables) not “separately”, giving each criteria a weighting (see 

Bedell, 1985). 

The four approaches that Renkemaa and Berghoutb (1997) have categorized are 

not exclusive. Multi-criteria method is widely used in the portfolio approach, and the 
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ratio approach can be viewed as an extension of financial approach with 

non-quantitative parameters adding to it. In this research, we choose IT portfolio 

method to develop our methodology for the following reasons. First, it is a 

methodology that combines different aspects of business considerations, gives 

attention to all business needs “simultaneously”, and more importantly, incorporates 

different features of IT investment evaluation method, including financial approach 

and multi-criteria approach. By doing so, the differences, advantages, and 

disadvantages between each IT investment approach can partly be overcome 

(Renkemaa and Berghoutb, 1997). Second, IT portfolio method has been paid 

attention by corporations (Jeffery and Leliveld 2004). One recent industry survey has 

shown that 89% of the CIOs polled are very aware of IT portfolio method (ITPM) and 

65% believe that the approach yields significant business value (Jeffery and Leliveld 

2004).  

Past literature has proposed different IT portfolio approaches; however, each with its 

limitations and focuses only on certain aspects of the portfolio method. For instance, 

Verhoef (2002) has presented a quantitative approach for IT portfolio management, 

which focuses mainly on IT project risks, costs, and duration, lacking considerations 

among intangible values that IT can offer, such as IT supporting the business strategy. 

Jeffery and Leliveld (2004) review some best practices in IT portfolio management 

and specify different maturity levels of IT portfolio management, but their work does 

not provide necessary criteria for justification. Cao et al (2006) have proposed a 

solution to align IT investment with business, but their method is mostly based on 

multi-criteria weighting. Dickinson et al. (2004) present a model to optimize a 

portfolio of technology improvement projects. Although the model attempts to 

balances risk, overall objectives, and the cost and benefit of the entire portfolio, their 

proposed measures mainly concern technical improvement projects, which in some 

aspects are different from the IT projects. 

2.2   The evaluation criteria and prioritization of IT investments 

One important aspect of IT portfolio approach is to ensure that an IT investment in 

the portfolio should be in pursuit of both: (a) quantifiable net benefits and (b) 

explicitly planned business objectives (Bacon 1992). In a research done by Escobar 

(1998), 86.8% of the firms adopted at least one kind of financial criteria, 100% of the 

firms adopted at least one kind of management criteria, and 92.1% of the firms 

adopted at least one kind of development criteria. Drake and Byrd’s research (2006) 

have provided means to assess the health and completeness of an IT portfolio by 

proposing five project portfolio risks– strategic alignment risks, organization and 

management risks, cultural and climate risks, project relationship risks, and financial 
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risks.  

We conclude three domains of criteria that are needed to be considered when 

justifying the priorities of IT investments: (1) IT alignment, assessing the accordance 

between IT goals/strategies and business goals/strategies (supporting literatures are 

like Irani 2002, Wen and Shih 2006), (2) Business value, including both financial and 

non-financial criteria, as firms need to know and see the value, the benefit, and the 

cost of an investment (supporting literature includes Kearns 2004, Reyck et al. 2005), 

and (3) E-readiness, which concerns risk issues related to new IT investments and 

indicates whether a business is ready for new IT/IS investments.(supporting literatures 

can been found in Lin et al. 2007, Reyck et al. 2005). The three domains of criteria 

used in the decision of IT investment prioritization are explained and described in 

detail below. 

 

2.2.1. IT Alignment. IT alignment is generally defined as the alignment of an 

organization's IT resources with the objectives of its business unit. Weiss et al (2006) 

have identified three different IT alignment levels, from bottom-line technical 

resource alignment, to business enabler, and to strategic weapon. The desired state of 

IT portfolio is to achieve the stage of “strategic weapon,” or namely “strategic 

alignment” mentioned in other IS literature, focusing on the linkage of the IT 

investment strategy with the firm’s business strategy. To achieve this goal, companies 

should first clearly recognize and indentify their core “business competitive strategy”.  

Identifying a company’s business competitive strategy is not an easy task however, 

because it denotes a large and sophisticated domain of knowledge. Miles and Snow 

(1978) have proposed a classification of business competitive strategy, which are 

widely embraced and paid considerable research attention in both the management 

and marketing strategy literature (Desarbo et al. 2005). Their typology concludes four 

basic types of competitive strategies on the basis of different business patterns: (1) 

Prospector, (2) Analyzer, (3) Defender, and (4) Reactors. Prospectors are 

technological innovator, interested in seeking out new markets; analyzers tend to 

prefer a ‘second-but-better’ strategy; defenders are engineering-oriented and focus on 

maintaining a secure niche in relatively stable market segments; reactors lack a stable 

strategy and are highly responsive to short-term environmental exigencies (Desarbo et 

al. 2005). Various past researchers have applied Miles and Snow’s typology to justify 

the corresponding IT investment strategy. For instance, Tavakolian (1989) has studied 

the relationship between the firm’s IT structure and its competitive strategy, with 

respect to Miles and Snow’s classification. Karami et al. (1996) point out each 

competitive strategy’s corresponding technological concerns. In Sabherwal and 

Chan’s research (2001), they have justified the suitable IS strategy for each business 
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competitive strategy, concerning the types of IS systems that should be invested. 

Although using the Miles and Snow’s classification can help firms develop a clear 

strategic goal of IT portfolio, it is still not clear about the process through which the 

IT portfolio can achieve the goal, or in other words, strategically aligned. As 

mentioned in Luffman’s research (2003), to achieve IT alignment, there’s a need for 

effective exchange of ideas and a clear understanding of the whole picture of what it 

takes to ensure successful strategies. IT organizations should demonstrate their value 

to the business in terms that the business understands that business and IT metrics of 

value should be the same. Kaplan and Norton (2003) have provided a process for 

firms to achieve strategic alignment: strategy maps. 

Strategy maps is defined as a diagram that describes how an organization creates 

value by connecting strategic objectives in explicit cost-and-effect relationship with 

each other in the four Balanced Scorecard objectives: financial perspective, customer 

perspective, internal perspective, and learning and growth perspective. Kaplan and 

Norton (2006) suggest that strategy maps can be used as a tool to increase the 

alignment between IT strategy and business strategy in a sense to convert intangible 

IT capitals into tangible business values. To make the conversion even more 

effectively, Kaplan and Norton (2006) has further classified IT investment in to four 

categories: (1) transformational applications, systems and network that change the 

prevailing business model of the enterprise; (2) analytic applications, systems and 

networks that promote analysis, interpretation, and sharing of information/knowledge; 

(3) technology infrastructure, the shared technology and managerial expertise required 

to enable effective delivery and use of information capital applications; and (4) 

transaction processing applications, systems that automate the basic repetitive 

transactions of the enterprise. 

In this research, we choose strategy maps as our primary tool to aid and ensure IT 

strategic alignment.  

 

2.2.2. Business Value. The past literature has categorized the business value of IT into 

two major categories: (1) financial benefits and (2) non-financial benefits. The first 

category focuses on the financial performance of organizations resulting from 

investments. Many empirical studies have found support for a positive relationship 

between IT resources and organization’s financial performance (Santhanam and 

Hartono, 2003, Sheng et al 2005). Financial benefits can be measured through 

tangible metrics, such as cost savings, productivity, market share, and profitability. 

The second category is concerned with intangible benefits provided by IT, focusing 

on improved business processes and relationships such as better customer services, 

increased knowledge about customers, improved coordination with partners, superior 
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product quality, and competitive advantages.  

In the past literature, cost-benefit analysis is typically used to assess the business 

value of IT investments (King and Schrems, 1978). In the cost-benefit analysis, the 

criteria of costs are usually simply straightforward, calculated by the amount of 

money that a single investment needed, directly and indirectly. The criteria used in 

evaluating the benefits of an IT investment, however, are relatively more complicated 

and include either financial and non-financial criteria, or both. For instance, Salemron 

(2002) values the benefits from three aspects, with both financial and non-financial 

criteria: information accuracy, executive support, organization support. Mashhour 

(2008) on the other hand, only considers financial benefit in the calculation. In 

conclusion, the criteria used in cost-benefit analysis today still remains a bit 

free-willed, depending on the researcher’s own attitude toward what benefits are 

expected to be brought by IT investments.  

 

2.2.3. E-Readiness. E-readiness is a relatively new concept that has been given 

impetus by the rapid rate of Internet penetration throughout the world and the 

dramatic advances in uses of IT in business and industry. The concept is originated by 

the intent to provide a unified framework to evaluate the breadth and depth of the 

digital divide between more and less developed or developing countries during the 

later part of 1990s. E-readiness assessments can also reveal which bottlenecks are 

worth the investment of time and money to be removed, and which can be worked 

around (Mutula and Brakel, 2006). Later on, the concept is being transferred to 

organizations and private sectors, used in decision along with IT investments, and 

being described in many research works (e.g., Mutula and Brakel 2006 and Fathian et 

al 2008). 

The framework of E-readiness however, remains a bit diverged. From our study of 

the past literature, we’ve summarized different e-readiness measurements into three 

major categories: (1) organizational readiness (Fathian et al 2008, Mutula and Brakel 

2006), (2) technological readiness (Fathian et al 2008, Mutula and Brakel 2006, Molla 

and Licker 2005), and (3) environmental readiness (Fathian et al 2008, Mutula and 

Brakel 2006, Oxely and Yeung 2001). 

 

3. Research framework 

 

Literature review has shown that IT portfolio management has two major issues to 

consider: (1) the portfolio should align with organizational goals and (2) the portfolio 

should balance risks and returns, while considering the resource constraints. We 

therefore propose a methodology following the three major processes: (1) propose a 
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IT portfolio that can align IT investment with business needs; (2) prioritize IT 

portfolio elements by considering business value and E-readiness simultaneously; and 

(3) adjust the IT portfolio based on IT budget constraints. The research framework is 

shown in Figure 1. 
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Figure 1: Research Model: Proposed IT Portfolio Approach 

3.1   Align IT investments with business needs 

In our research framework, we believe that for firms to justify the right IT 

investments, IT alignment is to be achieved at the very beginning. In other words, 

business demands should align IT demands closely. Three steps are proposed as 

follows.  

Step 1: Clarify business needs and determine key processes 

To clearly justify and understand the business demand of a firm, we adopt the 

approach developed from strategy map (Figure 2). The process of defining business 

needs starts from crafting the firm’s core strategy; which ultimately leads to long-term 

shareholder value and financial benefits. These financial benefits may be achieved by 

enhancing the customer’s value proposition towards the firm’s product or service. 

After realizing customer’s value proposition, firm need to further justify which 

processes will enhance the value proposition desired by customers, which we call it 

the key focus processes. Through the entire analysis, the firm’s business needs and the 

processes that are needed to be strengthened or further improved in order to satisfy 

those needs are clearly depicted. 
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Figure 2: Using strategy map approach to analyze strategic-focused areas – an 

example 

 

The next step is to identify effective IT solutions concerning the business needs 

highlighted in the firm’s strategy maps, which is described as follows.  

Step 2: Matching IT needs with business needs 

As described in Section 2, strategy map approach has categorized three IT 

applications based on the information processing needs, or shortly put, IT needs: (1) 

transformational applications, (2) analytic applications, and (3) transaction processing 

applications. To ensure the proposed IT solutions can align with business needs, we 

develop a matrix that matches the IT needs with business needs. Table 1 shows an 

example. Assume the company identifies three major business needs with the targeted 

business processes: customer selection, customer growth, and product production. 

They then propose a portfolio of IT solutions that can improve the underlying 

processes. These solutions may fall into one of the three categories of IT needs. For 

instance, to improve “customer growth”, there may be more than one candidates of IT 

solutions, with some related to transformational application (system D), some analytic 

applications (system E and F), and others transactional processing applications 

(system J). While these systems are all potential candidates to improve the underlying 

processes, the next question is how the company decides which is more critical and 

should be invested prior to others? Since each targeted business process can be 

enhanced by more than one type of IT solutions, this raises a question “which type of 

IT is best aligned with company’s strategy?” We integrate Miles and Snow’s strategic 

classification typology (1978) with strategy map to answer this question. Details are 

described in Step 3. 

Table 1. Matching IT needs with business needs 
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System K
System L

System JSystem ITransaction processing Applications

System HSystem E
System F

System CAnalytic Applications

System GSystem DSystem A 
System B

Transformational Applications

Product 
Production

Customer
Growth

Customer 
Selection

Highlighted issues and process in                               

Categories of 
Proposed

System K
System L

System JSystem ITransaction processing Applications

System HSystem E
System F

System CAnalytic Applications

System GSystem DSystem A 
System B

Transformational Applications

Product 
Production

Customer
Growth

Customer 
Selection

Highlighted issues and process in                               

Categories of 
Proposed

Internal  perspective 
(Business needs)

IS/IT solutions (IT needs)

 

 

Step 3: IT alignment assessment 

Based on the literature review in Section 2, Miles and Snow (1978) have classified 

the firm’s competitive strategies into four types: prospector, analyzer, defender, and 

reactor. Sabherwal and Chan’s research (2001) has further suggested that companies 

with different competitive strategy should adopt different information applications. In 

their research, they have studied the alignment between business and IS strategies, 

focusing on three strategic types proposed by Miles and Snow, “prospectors”, 

“analyzers”, and “defenders.” They disregarded reactors, because they consider it to 

be an organization that either lacks a viable strategy or is in transition from one of the 

three ideal strategies to another. For IT strategies, Sabherwal and Chan have 

concluded three types of information systems, which happens to be very similar and 

related to the three categories of information application identified by Kaplan and 

Norton (2006) in terms of definition: (1) Operational support systems (similar with 

Kaplan and Norton’s transaction processing applications), (2) Market informational 

systems (similar with Kaplan and Norton’s analytic applications), and (3) Strategic 

decision support system (similar with Kaplan and Norton’s transformational 

applications). For each of the strategy types concerning Miles and Snow’s strategy 

classification, Sabherwal and Chan have pointed out different levels of awareness and 

attention one should pay to the three kinds of informational systems, ranked from 

High, Medium, to Low (shown in Table 2). 

 

Table 2. IS strategy profiles of defenders, prospectors, and analyzers (Sabherwal and 

Chan 2001)  
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MediumLowHighOperational support systems

HighHighLowMarket Information systems

HighHighHighStrategic decision support 
systems

AnalyzersProspectorsDefendersStrategy Profiles

IS classifications

MediumLowHighOperational support systems

HighHighLowMarket Information systems

HighHighHighStrategic decision support 
systems

AnalyzersProspectorsDefendersStrategy Profiles

IS classifications

 

 

By combining the research result of Sabherwal and Chan with the strategy maps, 

we are able to determine the IT solutions that best aligned with business needs under 

different category of competitive strategies. We first classify companies into one of 

the three categories (Defenders, prospectors, analyzers) based on Miles and Snow’s 

typology, and then highlight the IT solutions that should pay the highest attention and 

put them into our initial IT portfolio. An example is shown in Table 3. For the 

company that is identified as defender, the systems that belong to transformational 

applications and transaction processing applications are highlighted with the color of 

“dark gray,” meaning that they belong to top priority investment, based on the 

suggestion of the results by Sabherwal and Chan (2000). In contrast, analytic 

applications are not highlighted with any color, meaning that they are with lowest 

priority. According to Sabherwal and Chan (2000), there is no solution that should be 

ranked as medium priority for defenders. In short, throughout this step, we can assure 

the portfolio of IT solutions with highest IT-business alignment. Furthermore, we’ve 

defined the levels of alignment with each different information systems, ranking them 

from high priority to low priority. 

 

Table 3: Initial IT portfolio for defenders 

System K
System L

System JSystem ITransaction processing 
Applications

System HSystem E
System F

System CAnalytic Applications

System GSystem DSystem A 
System B

Transformational Applications

Product 
Production

Customer
Growth

Customer 
Selection

Highlighted issues and process

Categories of 
Proposed IS/IT solutions

System K
System L

System JSystem ITransaction processing 
Applications

System HSystem E
System F

System CAnalytic Applications

System GSystem DSystem A 
System B

Transformational Applications

Product 
Production

Customer
Growth

Customer 
Selection

Highlighted issues and process

Categories of 
Proposed IS/IT solutions

in Internal  
perspective

 

 

However, simply using the degree of alignment to justify IT investment priority is 

not enough. For instance, although an intended IS investment is highly aligned with 
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the business strategy, it may be poorly in readiness; employees may not have adequate 

knowledge in handling the system, and the basic technology infrastructure of the firm 

may not be ready yet. On the other hand, if an IS investment is considered to be 

medium-priority investments, but this IT investment is ready in every way, and in 

nature it is a cost eliminator, reducing production cost in a very significant way and 

creating great value to the company, should this investment still be ranked in the 

second place? The two examples show the insufficiency to only consider IT alignment 

in IT investments justification. Therefore, in our research framework, after prioritizing 

IT investments according to their degree of alignment, we will make some 

adjustments based on the assessment of two criteria “e-readiness” and “business 

value”. 

3.2   IT investments priorities adjustment 

To make adjustment among the prioritization of IT investments, we assess an IT 

investment from two aspects of considerations: (1) business value and (2) e-readiness. 

Based on the literature review in Section 2, we assess the business value of an IT 

investment with five criteria, including two financial criteria: (1) operating cost saving, 

(2) productivity improvement, and three non-financial criteria: (3) competitive 

advantage, (4) improved coordination with partners, and (5) customer satisfaction. As 

for e-readiness, we will measure the degree of readiness from three important aspects 

of considerations we have identified: (1) organizational readiness, (2) technological 

readiness, and (3) environmental readiness. Through calculating the scores of each 

aspect, we will get scores to show the levels of business value and e-readiness for 

each portfolio element. We will then use a two-axis diagram to show the 

corresponding position of an IT investment. Figure 4 provides the two-axis diagram. 

The reason of using this two-axis diagram instead of assigning weightings to each 

factor is that we cannot judge whether business value or e-readiness shows more 

significance. In a matter of fact, there exists some trade-off and connection between 

these two criteria. As can be seen from Figure 4, each desired IT investment is plotted 

in the diagram according to their corresponding position with regards to business 

value and e-readiness. The area colored in “dark gray” is where both business value 

and e-readiness are scored highly; for area colored in light gray, it refers to a medium 

score on both; and as for area remained uncolored, it means poorly in either business 

value and e-readiness or even both. 

The next step is to adjust the rankings of our initial IT portfolio. For those IT 

investments that are located at the “dark gray” area, their original ranking will shift 

one level higher; however, for investments that is already ranked in the “high- priority 
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investments”, will stay the same; as for IT investments that are located at the “light 

gray” area, their ranking won’t be needed for any adjustment; at last, IT investments 

located in the uncolored area, their ranking will shift one level lower, however, for 

investments that is already ranked in the “low-priority investments”, will stay the 

same. 

We can use the following example to explain the adjustment process. For instance, 

one IT investment is being justified as highly aligned with the business strategy, and 

being ranked as “high priority investments”, however, from the assessment of 

e-readiness and business value, it shows poorly in both, therefore we shift its ranking 

from “high priority investments” to “medium priority investments”. On the other hand, 

an IT investment might be ranked as “medium-priority investments” due to the poor 

alignment with the business strategy; however in the assessment of e-readiness and 

business value, it shows both highly ready and valuable, we then shift its ranking from 

“medium priority investments” to “high priority investments.” 

 

Figure 4: The value-readiness matrix 

 

At last, we are able to finalize our priority list. The priorities are sequenced as 

“high priority investments” first, then “medium-priority investments”, and at last 

“low-priority investments”. In addition, with the investments ranked at the same level, 

priorities among them are considered first by their degree of IT alignment. If there are 

projects remaining the same priority, we use the score of business value and 

e-readiness to justify the ranking, the one with higher score will be chosen first. 

 

4. Application  

 

According to The ICCA (International Congress & Convention Association) reports, 



 13

there are more and more international conventions held in Asia countries rather than 

European or North America countries (Chung, 2004). In this trend, of all the 

international conventions held in 2006, Taiwan ranked 9th in all Asia countries, and 

Taipei city ranked 8th in all Asia cities. The output value of MICE (Meetings, 

incentives, Conventions and Exhibitions) industry in Taiwan will exceed 10 billion 

NT dollars. Due to the high growth potential of MICE industry, Taiwan government 

initiates a series of policies to assist the development of MICE industry through 

constructing a new Taipei World Trade Center Exhibition hall located in Nangang, 

Taipei city, while also assigning TAITRA (Taiwan External Trade Development 

Council) to form a new department – “Exhibition Department”, specialized in setting 

up the industrial strategies. 

It is being noticed by the TAITRI exhibition department that the future trend of 

MICE industry will certainly be more internationalized. The exhibitions held are no 

longer to satisfy local companies, buyers, or visitors. Also, branding and marketing 

will be further stressed, which means the type of exhibitions will shift from 

multifunctional exhibitions toward specialized product or industry exhibitions. It is 

obvious that MICE industry will become more “Informationalized”, using IT to lower 

activity cost, increase the exhibition’s efficiency, and fasten the response to global 

market. TAITRA exhibition department recognizes the need to set up a new 

internet-based MICE system platform, and wishes the system can process all the 

necessary works and services online in order to provide the Taipei World Trade Center 

Nangang Exhibition hall a stronger competitive advantage.  

Since the platform consist of different applications, it is quite impossible to invest 

and implement the whole platform at once. It is necessary to cut down the project into 

different phases and build the platform sequentially. The proposed methodology is 

implemented and the following is a summary of this particular example. 

 

4.1. Initial IT portfolio  

 

This part of the proposed model is divided into three phases. The first phase 

focuses on the clarification of business needs and determination of key focused 

processes. The second phase focuses on the matching of IT needs with business focus. 

The third phase focuses on the assessment of IT alignment. As seen in Figure 5, the 

financial goals of TAITRA are “expanding revenue opportunities” and “enhancing 

customer value.” Customer’s value propositions are more toward functionality, 

service, partnership, and brand. Three internal processes are proposed to enhance 

customer value: (1) “before exhibition”― including the processes of buyer invitation, 

vendor invitation, marketing and promotion, and the management of exhibition time 



 14

period and space, (2) “during exhibition” ― including the processes of visitors’ 

check-in, exhibition information announcement, and meeting arrangement, and (3) 

“after exhibition” ― including the processes of the management of visitor and vendor 

information and final reporting.  

 

 
Figure 5: Using the strategy map approach to analyze strategic-focused areas of 

TAITRA 

 

Next, the suitable IT applications that can fulfill the needs of the three targeted 

internal processes are proposed. In order to determine the most appropriate IT 

applications for a targeted process, TAITRA conduct focus group discussions. Table 4 

shows the results. Currently, TAITRA does not identify any transformational 

applications. 

 

Table 4. The matrix of IT/business needs – TAITRA case 
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(4) Online 
Seminar/activity 
reminder system

(3) Vendor 
management system
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exhibition 
information 
announcement 
system

(2) Exhibition space 
management
system

(2) Instant visitor 
counts technology

(1) Identity 
recognition 
technology

(1) Exhibition time 
period management
system

Transaction processing 
Applications

(3) Buyer 
management system

(2) Online match 
making system

(2) Marketing 
activity management 
system

(1) After 
exhibition 
statistic 
reporting system 

(1) Marketing 
activity and 
commercial news 
release)

(1) Press release and 
marketing 
application

Analytic Applications

Transformational Applications

After 
Exhibition

During 
Exhibition

Before ExhibitionMain categories in Internal 

Categories of 
Proposed IT solutions (IT needs)

(4) Online 
Seminar/activity 
reminder system

(3) Vendor 
management system

(3) Instant 
exhibition 
information 
announcement 
system

(2) Exhibition space 
management
system

(2) Instant visitor 
counts technology

(1) Identity 
recognition 
technology

(1) Exhibition time 
period management
system

Transaction processing 
Applications

(3) Buyer 
management system

(2) Online match 
making system

(2) Marketing 
activity management 
system

(1) After 
exhibition 
statistic 
reporting system 

(1) Marketing 
activity and 
commercial news 
release)

(1) Press release and 
marketing 
application

Analytic Applications

Transformational Applications

After 
Exhibition

During 
Exhibition

Before ExhibitionMain categories in Internal 

Categories of 
Proposed IT solutions (IT needs)

processes

 
 

At last, we apply the strategic classification typology developed by Miles and 

Snow (1978) to examine the role TAITRA exhibition department in Taiwan’s MICE 

industry. Since TAITRA takes the role as market leader and innovator in Taiwan 

MICE industry and is willing to adapt new technologies and new business model, 

their strategic role is defined as “Prospector.” We also use Miles and Snow typology 

classification tool to confirm this classification1.  

Then, according to Sabherwal and Chan (2001), the main focus of IT for 

prospectors should be on transformational applications and analytic applications 

(Both ranked as high priority), while transaction processing applications is considered 

to be not so important. Therefore, the initial IT portfolio for TAITRA is proposed 

below: 

 High-priority investment: (1) after-exhibition statistic reporting system, (2) buyer 

management system, (3) marketing activity management system, (4) marketing 

activity and commercial news release system, (5) online match making system, 

and (6) press release and marketing application  

 Medium-priority investment: NONE 

 Low-priority investment: (1) exhibition time period management system, (2) 

exhibition space management system, (3) identity recognition technology, 

(4)instant exhibition information announcement system, (5) instant visitor counts 
                                                 
1 The tool can be requested from the authors 
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technology, (6) online seminar/activity reminder system, and (7) vendor 

management system.  

 

4.2. Priority Adjustment 

 

To further improve the initial IT portfolio, a scoring chart with seven-point likert 

scale2 is developed to assess benefit value and e-readiness for each proposed IT 

application. The result is shown in Table 5. Based on the result, the value-readiness 

matrix is developed, as shown in Figure 6.  

 

Table 5. The assessment of business value and e-readiness 

1356570After exhibition statistic reporting system

1265769online match making system

1205070Online Seminar/activity reminder system

1255471Marketing activity and commercial news release 
system

1164868Instant exhibition information announcement system

953758Instant visitor counts technology

1075057Identity recognition technology  

1255075Exhibition space management system

1245272Exhibition time period management system

1175265Marketing activity management system

1235271Press release and marketing application

1265670Vendor management system

1245470Buyer management system

Total
(175)

Busin
ess 
Value 
(77)

E-
readiness
(98)

Aspects of considerations

IT investments

1356570After exhibition statistic reporting system

1265769online match making system

1205070Online Seminar/activity reminder system

1255471Marketing activity and commercial news release 
system

1164868Instant exhibition information announcement system

953758Instant visitor counts technology

1075057Identity recognition technology  

1255075Exhibition space management system

1245272Exhibition time period management system

1175265Marketing activity management system

1235271Press release and marketing application

1265670Vendor management system

1245470Buyer management system

Total
(175)

Busin
ess 
Value 
(77)

E-
readiness
(98)

Aspects of considerations

IT investments
(total points)

 

                                                 
2 The scoring chart can be requested from the authors 
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Figure 6. Value-Readiness Matrix of TAITRA case 

 

As can seen from the matrix, all of the IT investments are situated in the “High-High” 

area, except for identity recognition technology, instant exhibition information 

announcement system, and instant visitor counts technology. As a result, four ITs that 

belong to the category of low-priority investments in the initial IT portfolio are shifted 

one level higher into the medium-priority investments, transforming the IT portfolio 

into a new priority order: 

 High-priority investment: (1) After exhibition statistic reporting system, (2) 

Buyer management system, (3) Marketing activity management system, (4) 

Marketing activity and commercial news release system, (5) Online match 

making system, and (6) Press release and marketing application  

 Medium-priority investment: (1) Exhibition space management system, (2) 

Exhibition time period management system, (3) Online seminar/activity reminder 

system, and (4) Vendor management system   

 Low-priority investment: (1) Identity recognition technology, (2) Instant 

exhibition information announcement system, and (3) Instant visitor counts 

technology 

At last, the budget is allocated based on the priority ordering of the IT 

investment.  

 

5. Summary and Conclusion  

 

This paper has presented a new IT portfolio approach for justifying IT investment 

priorities. The approach, through strategy maps, helps to identify the important 

internal processes. A set of IT applications are then proposed to improve these 
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processes. These IT applications are formed as the initial IT portfolio based on Miles 

and Snow’s strategy classification typology. The initial IT portfolio is then adjusted 

according to value-readiness matrix. The ultimate goal is to provide a quantifiable 

prescriptive model to improve the quality of IT investment. The example presented 

here has demonstrated the applicability of the model to support IT investment of 

TAITRA; the same model can be applied to other organizations. 

 There are several unique features about the proposed model. First, the model 

provides a powerful tool to complement the strategy maps. Strategy maps are 

qualitative in nature and are applied to general business innovations. It include neither 

analytical models nor corresponding decision support systems for IT portfolio 

management. The proposed model does not eliminate subjectivity completely, but that 

is not an attainable or desirable end result. The advantage of the proposed model is 

that it adds quantitative precision to an otherwise qualitative decision-making process. 

Second, the proposed framework not only incorporate IT strategic alignment, IT 

business values, and e-business readiness, but also coordinates them through a 

fine-tuning process. The diagrams and matrices resulting from the process allow the 

decision maker to examine the sensitivity of IT investment priorities with respect to 

changes in competitive strategies and its corresponding business needs, as well as 

changes in values and readiness. Finally, the example provided in this paper 

demonstrates the applicability and ease of use of the model in different organizations. 

This study raises interesting issues that warrant further research. Through this 

article has demonstrated the use and benefits of the proposed method, further 

evaluation and refinement of the model using additional field studies may prove 

beneficial.    
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(二) 計畫成果自評 

 

在全球化及技術急遽變遷的今日，企業所面臨的是嚴峻且極具考驗的競爭環境，

在此挑戰之下，企業依賴資訊系統的程度更勝以往。企業依賴資訊系統不僅是在

應付日常的營運，更希望能藉此建立競爭優勢。因此，企業在有限資源的條件之

下，如何評量資訊系統的價值，並且投資一項『對』的且『重要』的資訊系統，

為企業當下刻不容緩的議題。在此需求之下，本研究所建立的資訊系統投資組合

的方法論，可提供企業一個完善的工具幫忙評估及決定資訊系統的投資組合，並

且根據三項指標：（1）資訊技術調準 (IT alignment)，（2）商業價值 (business 

value)，(3) E 化準備度來衡量投資組合內每項資訊系統投資的優先順序。本研

究並以個案研究的方式驗證本方法論的信度及可行性。 

由於在財務管理的理論裡，財務投資組合已經有定義完善的方法論，相較之下，

在資訊管理的領域裡，資訊系統的投資組合一直欠缺一套有理論基礎之方法架

構。因此本研究研擬出來的方法論，能幫助(1)實務界評估資訊系統投資及(2)

研究者進一步瞭解資訊系統投資組合的理論及應用。 

 

本計畫之研究成果豐碩。在過去一年中，階段性之研究成果已有五篇國際會議論

文(Three articles in the 2011 International Joint Conference on Service Sciences, one 

article in the 44th Hawaii International Conference on System Science, and one article 

in the 15st Pacific Asia Conference on Information Systems)以及一篇期刊論文

（Pacific Asia Journal of the Association for Information Systems）。 
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一、 參加會議經過 

  
This year, ten topics were arranged in the conference: architecture, cloud computing, 
consumer-focused processes, crisis management, cross culture, data mining, ethics, H-C 
interactions, security, and social networks. There are also one keynote and one distinguished 
lecture: Cynthia Breazeal and Larry Smarr. The conference was sponsored by IEEE computer 
society and University of Hawaii. Combining all the varieties, this conference has significant 
impacts on information systems research. Recent research that shows HICSS ranked second in 
citation ranking among 18 Information Systems (IS) conferences, ranked third in value to the 
MIS field among 13 Management Information Systems (MIS) conferences, and ranked second in 
conference rating among 11 IS conferences.  
 
Dr. Cynthia Breazeal made the conference keynote. She is an associate professor at the MIT 
Media Lab where she founded and directs the Personal Robots Group. She is a pioneer of Social 
Robotics and Human Robot Interaction. In her speech, she highlighted a number of provocative 
research findings that illuminate the social attributes of personal robots. An important goal of her lab 
is to use socially interactive robots as a scientific tool to understand human behavior, to design 
machines that can engage us on social and emotional levels, and to use these insights to create 
robotic technologies that can enhance human performance and quality of life with specific 
applications in healthcare, education, entertainment, and telecommunication.  
 
Following the keynote speech, my paper is presented on Session OS23.  
 



 
 
二、 與會心得 

 
Two interesting papers are discussed in the sessions that I have participated. I summarize the 
discussion results as follows. 
 
[Complexity in information systems design] 
Owen and Linger present an information systems design project in an Australian government 
department. This project has been used in the department as a vehicle for organizational change and 
value creating for the organization. Through this empirical study it demonstrates the need to expand 
the repertoire of project management methods, processes, techniques and tools to deal with this 
complexity aligning with the ‘rethinking project management’ agenda. 
 
[Project management systems] 
Karayaz, Keating, and Henrie aim to develop the concept of project management system from 
the perspective of system science. They develop the background and define a perspective of 
project management systems. Then a model for project management system is developed from 
systems sciences and management cybernetics. Their initial explorations are promising, 
demonstrated by a case study application review using a complex system of systems (SoS) 
project encompassed multiple government agencies, and they offer future directions and 
implications for further model refinements, applications and research into project management 
systems. 
 
參、 建議 
 
Comments to the paper are summarized below. 
 
 
[Research question] 
The paper needs a more focused set of research questions. Currently the ‘main question… is how 
IT decision to be made’ (Author’s terms.). Is this actually what the paper is about? You don’t 
present much evidence on how IT investment decisions are actually made so I am not sure that 
this should be your central question. Also at the end you state that you have presented an IT 
portfolio approach for justifying investment decisions – this is not the same as making 
investment decisions so I am now unclear about what it is your portfolio approach is really 
intended to do. 
1.  
 
[Research methodology] 
1. One main concern about the method you develop though is that it is premised on very 

straightforward linear assumptions about how decisions are/should be made (step 1 - identify 
business needs/priorities, step 2-  match IT needs to business needs... step 6 budget 
allocation etc.). There are no feedback loops evident in your model. This kind of 



rational/linear approach to IT systems development has been heavily critiqued in existing 
literature. There is a lot of rather simialr work on Business Requirements Planning, for 
example (that you do not really refer to) and that has been subject to the same critque. Your 
model assumes, for example, that priorities are set prior to budget allocations and in the 
absence of political interests .  As your method also follows this step by step approach it is, 
unfortunately, subject to the same critique as this earlier work. 

2. Another concern here (as again most of what is discussed is self-evident across much of the 
IT literature) is the use of Miles and Snow’s typology to define competitive strategy. This is 
somewhat dated and across many sectors today – particularly those characterised by 
significant IT investment -  anything other than a prospector approach (in Miles and Snow’s 
terms) would not offer competitive advantage. I would therefore have preferred to have a 
seen more recent strategic typolgies discussed or applied. In addition some critique of the 
idea that all systems can be neatly characterised as either offering strategic decision support, 
market information or operational support would have been useful as many IT systems today, 
such as ERP systems, have multiple functionality. Nevertheless the approach that is discussed 
in the following sections is systematically developed and the case example does help to 
contextualise how this approach could be used in practice in order to develop a more 
systematic and sensitive approach to IT investment prioritisation. 
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Abstract 
Due to the rapid speed of globalization and 

evolving technologies, firms rely on IT much heavier 
than before. They use IT not just to cope with the 
environment, but also to gain competitive advantages. 
Therefore, it is important for firms to invest on the 
right while also critical IT with limited resources. To 

fulfill this need, this research aims at developing an IT 
portfolio method to evaluate and determine the 
priorities of IT investments based on three criteria: IT 
alignment, business value, and e-readiness. A real 
business practice serves as a case to demonstrate the 
applicability of our proposed framework. We believe 
the final findings are helpful to (1) practitioners who 



can use this framework to justify their IT investments; 
and (2) researchers who can build upon this model to 
further examine the application of IT portfolio 
methods.  
 
 
1. Introduction  
 

Today, investments in IT have constituted up to 
50% of the annual capital expenditures of large 
organizations (Willcocks and Lester, 1997; Premkumar 
and Ramamurthy, 1995). A survey of 400 top IT 
executives has shown that 60% of them reported an 
increase in the level of pressure to prove return on IT 
investment (ROI), 70% believe that their metrics do 
not fully capture the value of IT, and nearly half lack 
confidence in their ability to accurately calculate ROI 
on IT investments (Kirkpatrick, 2002). The results 
highlight the importance of IT investment decision 
process. The main question that should be asked is how 
IT decision to be made. To answer the question, the 
focus is on the design of the methodologies that can be 
used for IT investment decision.  

Numerous researchers have done great 
contributions in this area. Among them, IT portfolio 
approach has gained great awareness. Similar to the 
portfolio management framework utilized in the 
financial services sector, IT portfolio approach is a 
combination of people, processes, and corresponding 
information and technology that senses and responds to 
change. The goal is to deliver measurable business 
value, tangible and intangible, while aligning and 
improving the business and strategy (Maizlish and 
Handler, 2005). The uniqueness and advantage of IT 
portfolio is that it considers various business needs and 
different IT investment evaluation methodologies to 
form an ideal investment decision process. But 
controversially, that is also where its disadvantages 
reveal. 

Traditional IT portfolio approach takes each 
business concern as single criteria, which in some way 
we can take it as an extension of the multi-criteria 
approach. However, are all the criteria, such as IT 
alignment, risk, value, IT maturity, IT readiness, 
financial constraints, etc. with the same importance? Is 
there any criteria that should be paid more attention to 
than the others? Is there any sequence among all 
decision criteria? One that should be evaluated first, 
then comes the rest?  

This research aims at proposing a revised IT 
portfolio approach to solve these issues. We will start 
from defining important concepts in the IT investment 
domain, then forming and explaining our 
methodologies. Afterwards, a case study will be 

proposed to demonstrate the efficacy of our proposed 
methodology. 
 
2. Literature review 
 

Since this research aims to apply IT portfolio 
approach to justify IS investment, it is important for us 
to know why this approach is useful and how we are 
going to use it. The literature review will focus on two 
aspects: 

1. Tools that are used to evaluate IT investment and 
develop IT portfolio. 

2. The weighting and scoring methods that have 
been applied to prioritize and rank investments in the 
portfolio. 

 
2.1. The IT investment evaluation method 

 
To determine what IT investment should be made, 

two questions are important: (1) “How is the 
investment decision made?” and (2) “why is the 
investment decision made?” The first question links to 
the decision-making methodology and the second 
addresses the criteria followed in the process (Escobar 
1998). 

With regard to decision-making process, Renkema 
and Berghoutb (1997) have distinguished four basic 
approaches that can be recognized in many methods 
proposed: 
1. The financial approach– focuses on the incoming 

and outgoing cash flows as a result of the 
investment made. Examples include ROI, the 
payback period, the internal rate of return, the net 
present value, and so on. 

2. The multi-criteria approach– begins with a number 
of goals or decision criteria, and then assigns each 
with proper scores and weighting to create one 
single measure for each investment for justifying 
the priority of IT investments. One famous method 
in this category is the “information economics 
method” proposed by Parker et al (1989), which 
evaluates an IT investment with criteria from three 
domains: (1) enhanced ROI, (2) business domain, 
and (3) technology domain.  

3. The ratio approach – pays attention to the 
possibilities to compare organizational 
effectiveness by means of ratios. Several ratios 
have been proposed to assist in IS investment 
evaluation. Examples of meaningful ratios include 
IS expenditures against total turnover and all 
yielding that can be attributed to IS investments 
against total profits. Ratios do not necessarily take 
only financial figures into account. IS expenditures 
can, for instance, be related to the total number of 



employees or to some output measure (e.g. 
products or services) (Strassmann 1990 and NieveIt 
1992). 

4. The portfolio approach– evaluates IS investment 
proposals on three criteria simultaneously: (1) the 
contribution to the business domain, (2) the 
contribution to the technology domain, and (3) the 
financial consequences, by means of net present 
values (NPV) calculation. This approach is very 
similar to the multi-criteria approach; however it 
differs in the way that this approach tries to adopt a 
more balanced perspective to consider the criteria 
“simultaneously,” (i.e. displaying the trade-off 
between variables) not “separately”, giving each 
criteria a weighting (see Bedell, 1985). 
The four approaches that Renkemaa and Berghoutb 

(1997) have categorized are not exclusive. 
Multi-criteria method is widely used in the portfolio 
approach, and the ratio approach can be viewed as an 
extension of financial approach with non-quantitative 
parameters adding to it. In this research, we choose IT 
portfolio method to develop our methodology for the 
following reasons. First, it is a methodology that 
combines different aspects of business considerations, 
gives attention to all business needs “simultaneously”, 
and more importantly, incorporates different features of 
IT investment evaluation method, including financial 
approach and multi-criteria approach. By doing so, the 
differences, advantages, and disadvantages between 
each IT investment approach can partly be overcome 
(Renkemaa and Berghoutb, 1997). Second, IT portfolio 
method has been paid attention by corporations 
(Jeffery and Leliveld 2004). One recent industry survey 
has shown that 89% of the CIOs polled are very aware 
of IT portfolio method (ITPM) and 65% believe that 
the approach yields significant business value (Jeffery 
and Leliveld 2004).  

Past literature has proposed different IT portfolio 
approaches; however, each with its limitations and 
focuses only on certain aspects of the portfolio method. 
For instance, Verhoef (2002) has presented a 
quantitative approach for IT portfolio management, 
which focuses mainly on IT project risks, costs, and 
duration, lacking considerations among intangible 
values that IT can offer, such as IT supporting the 
business strategy. Jeffery and Leliveld (2004) review 
some best practices in IT portfolio management and 
specify different maturity levels of IT portfolio 
management, but their work does not provide 
necessary criteria for justification. Cao et al (2006) 
have proposed a solution to align IT investment with 
business, but their method is mostly based on 
multi-criteria weighting. Dickinson et al. (2004) 
present a model to optimize a portfolio of technology 
improvement projects. Although the model attempts to 

balances risk, overall objectives, and the cost and 
benefit of the entire portfolio, their proposed measures 
mainly concern technical improvement projects, which 
in some aspects are different from the IT projects. 

 
2.2. The evaluation criteria and prioritization 
of IT investments 

 
One important aspect of IT portfolio approach is to 

ensure that an IT investment in the portfolio should be 
in pursuit of both: (a) quantifiable net benefits and (b) 
explicitly planned business objectives (Bacon 1992). In 
a research done by Escobar (1998), 86.8% of the firms 
adopted at least one kind of financial criteria, 100% of 
the firms adopted at least one kind of management 
criteria, and 92.1% of the firms adopted at least one 
kind of development criteria. Drake and Byrd’s 
research (2006) have provided means to assess the 
health and completeness of an IT portfolio by 
proposing five project portfolio risks– strategic 
alignment risks, organization and management risks, 
cultural and climate risks, project relationship risks, 
and financial risks.  

We conclude three domains of criteria that are 
needed to be considered when justifying the priorities 
of IT investments: (1) IT alignment, assessing the 
accordance between IT goals/strategies and business 
goals/strategies (supporting literatures are like Irani 
2002, Wen and Shih 2006), (2) Business value, 
including both financial and non-financial criteria, as 
firms need to know and see the value, the benefit, and 
the cost of an investment (supporting literature 
includes Kearns 2004, Reyck et al. 2005), and (3) 
E-readiness, which concerns risk issues related to new 
IT investments and indicates whether a business is 
ready for new IT/IS investments.(supporting literatures 
can been found in Lin et al. 2007, Reyck et al. 2005). 
The three domains of criteria used in the decision of IT 
investment prioritization are explained and described 
in detail below. 

 
2.2.1. IT Alignment. IT alignment is generally defined 
as the alignment of an organization's IT resources with 
the objectives of its business unit. Weiss et al (2006) 
have identified three different IT alignment levels, 
from bottom-line technical resource alignment, to 
business enabler, and to strategic weapon. The desired 
state of IT portfolio is to achieve the stage of “strategic 
weapon,” or namely “strategic alignment” mentioned 
in other IS literature, focusing on the linkage of the IT 
investment strategy with the firm’s business strategy. 
To achieve this goal, companies should first clearly 
recognize and indentify their core “business 
competitive strategy”.  

Identifying a company’s business competitive 



strategy is not an easy task however, because it denotes 
a large and sophisticated domain of knowledge. Miles 
and Snow (1978) have proposed a classification of 
business competitive strategy, which are widely 
embraced and paid considerable research attention in 
both the management and marketing strategy literature 
(Desarbo et al. 2005). Their typology concludes four 
basic types of competitive strategies on the basis of 
different business patterns: (1) Prospector, (2) Analyzer, 
(3) Defender, and (4) Reactors. Prospectors are 
technological innovator, interested in seeking out new 
markets; analyzers tend to prefer a ‘second-but-better’ 
strategy; defenders are engineering-oriented and focus 
on maintaining a secure niche in relatively stable 
market segments; reactors lack a stable strategy and 
are highly responsive to short-term environmental 
exigencies (Desarbo et al. 2005). Various past 
researchers have applied Miles and Snow’s typology to 
justify the corresponding IT investment strategy. For 
instance, Tavakolian (1989) has studied the 
relationship between the firm’s IT structure and its 
competitive strategy, with respect to Miles and Snow’s 
classification. Karami et al. (1996) point out each 
competitive strategy’s corresponding technological 
concerns. In Sabherwal and Chan’s research (2001), 
they have justified the suitable IS strategy for each 
business competitive strategy, concerning the types of 
IS systems that should be invested. 

Although using the Miles and Snow’s classification 
can help firms develop a clear strategic goal of IT 
portfolio, it is still not clear about the process through 
which the IT portfolio can achieve the goal, or in other 
words, strategically aligned. As mentioned in 
Luffman’s research (2003), to achieve IT alignment, 
there’s a need for effective exchange of ideas and a 
clear understanding of the whole picture of what it 
takes to ensure successful strategies. IT organizations 
should demonstrate their value to the business in terms 
that the business understands that business and IT 
metrics of value should be the same. Kaplan and 
Norton (2003) have provided a process for firms to 
achieve strategic alignment: strategy maps. 

Strategy maps is defined as a diagram that 
describes how an organization creates value by 
connecting strategic objectives in explicit 
cost-and-effect relationship with each other in the four 
Balanced Scorecard objectives: financial perspective, 
customer perspective, internal perspective, and 
learning and growth perspective. Kaplan and Norton 
(2006) suggest that strategy maps can be used as a tool 
to increase the alignment between IT strategy and 
business strategy in a sense to convert intangible IT 
capitals into tangible business values. To make the 
conversion even more effectively, Kaplan and Norton 
(2006) has further classified IT investment in to four 

categories: (1) transformational applications, systems 
and network that change the prevailing business model 
of the enterprise; (2) analytic applications, systems and 
networks that promote analysis, interpretation, and 
sharing of information/knowledge; (3) technology 
infrastructure, the shared technology and managerial 
expertise required to enable effective delivery and use 
of information capital applications; and (4) transaction 
processing applications, systems that automate the 
basic repetitive transactions of the enterprise. 

In this research, we choose strategy maps as our 
primary tool to aid and ensure IT strategic alignment.  

 
2.2.2. Business Value. The past literature has 
categorized the business value of IT into two major 
categories: (1) financial benefits and (2) non-financial 
benefits. The first category focuses on the financial 
performance of organizations resulting from 
investments. Many empirical studies have found 
support for a positive relationship between IT 
resources and organization’s financial performance 
(Santhanam and Hartono, 2003, Sheng et al 2005). 
Financial benefits can be measured through tangible 
metrics, such as cost savings, productivity, market 
share, and profitability. The second category is 
concerned with intangible benefits provided by IT, 
focusing on improved business processes and 
relationships such as better customer services, 
increased knowledge about customers, improved 
coordination with partners, superior product quality, 
and competitive advantages.  

In the past literature, cost-benefit analysis is 
typically used to assess the business value of IT 
investments (King and Schrems, 1978). In the 
cost-benefit analysis, the criteria of costs are usually 
simply straightforward, calculated by the amount of 
money that a single investment needed, directly and 
indirectly. The criteria used in evaluating the benefits 
of an IT investment, however, are relatively more 
complicated and include either financial and 
non-financial criteria, or both. For instance, Salemron 
(2002) values the benefits from three aspects, with both 
financial and non-financial criteria: information 
accuracy, executive support, organization support. 
Mashhour (2008) on the other hand, only considers 
financial benefit in the calculation. In conclusion, the 
criteria used in cost-benefit analysis today still remains 
a bit free-willed, depending on the researcher’s own 
attitude toward what benefits are expected to be 
brought by IT investments.  

 
2.2.3. E-Readiness. E-readiness is a relatively new 
concept that has been given impetus by the rapid rate 
of Internet penetration throughout the world and the 
dramatic advances in uses of IT in business and 



industry. The concept is originated by the intent to 
provide a unified framework to evaluate the breadth 
and depth of the digital divide between more and less 
developed or developing countries during the later part 
of 1990s. E-readiness assessments can also reveal 
which bottlenecks are worth the investment of time and 
money to be removed, and which can be worked 
around (Mutula and Brakel, 2006). Later on, the 
concept is being transferred to organizations and 
private sectors, used in decision along with IT 
investments, and being described in many research 
works (e.g., Mutula and Brakel 2006 and Fathian et al 
2008). 

The framework of E-readiness however, remains a 
bit diverged. From our study of the past literature, 
we’ve summarized different e-readiness measurements 
into three major categories: (1) organizational 
readiness (Fathian et al 2008, Mutula and Brakel 2006), 
(2) technological readiness (Fathian et al 2008, Mutula 
and Brakel 2006, Molla and Licker 2005), and (3) 
environmental readiness (Fathian et al 2008, Mutula 
and Brakel 2006, Oxely and Yeung 2001). 

  
3. Research framework 
 

Literature review has shown that IT portfolio 
management has two major issues to consider: (1) the 
portfolio should align with organizational goals and (2) 
the portfolio should balance risks and returns, while 
considering the resource constraints. We therefore 
propose a methodology following the three major 
processes: (1) propose a IT portfolio that can align IT 
investment with business needs; (2) prioritize IT 
portfolio elements by considering business value and 
E-readiness simultaneously; and (3) adjust the IT 
portfolio based on IT budget constraints. The research 
framework is shown in Figure 1. 
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Figure 1: Research Model: Proposed IT Portfolio 
Approach 

 
3.1. Align IT investments with business needs 

 
In our research framework, we believe that for 

firms to justify the right IT investments, IT alignment 
is to be achieved at the very beginning. In other words, 
business demands should align IT demands closely. 
Three steps are proposed as follows.  

 
Step 1: Clarify business needs and determine key 
processes 

To clearly justify and understand the business 
demand of a firm, we adopt the approach developed 
from strategy map (Figure 2). The process of defining 
business needs starts from crafting the firm’s core 
strategy; which ultimately leads to long-term 
shareholder value and financial benefits. These 
financial benefits may be achieved by enhancing the 
customer’s value proposition towards the firm’s 
product or service. After realizing customer’s value 
proposition, firm need to further justify which 
processes will enhance the value proposition desired by 
customers, which we call it the key focus processes. 
Through the entire analysis, the firm’s business needs 
and the processes that are needed to be strengthened or 
further improved in order to satisfy those needs are 
clearly depicted. 

 
Figure 2: Using strategy map approach to analyze 

strategic-focused areas – an example 
 
The next step is to identify effective IT solutions 

concerning the business needs highlighted in the firm’s 
strategy maps, which is described as follows.  

 
Step 2: Matching IT needs with business needs 

As described in Section 2, strategy map approach 
has categorized three IT applications based on the 
information processing needs, or shortly put, IT needs: 
(1) transformational applications, (2) analytic 
applications, and (3) transaction processing 
applications. To ensure the proposed IT solutions can 
align with business needs, we develop a matrix that 
matches the IT needs with business needs. Table 1 
shows an example. Assume the company identifies 
three major business needs with the targeted business 
processes: customer selection, customer growth, and 



product production. They then propose a portfolio of 
IT solutions that can improve the underlying processes. 
These solutions may fall into one of the three 
categories of IT needs. For instance, to improve 
“customer growth”, there may be more than one 
candidates of IT solutions, with some related to 
transformational application (system D), some analytic 
applications (system E and F), and others transactional 
processing applications (system J). While these 
systems are all potential candidates to improve the 
underlying processes, the next question is how the 
company decides which is more critical and should be 
invested prior to others? Since each targeted business 
process can be enhanced by more than one type of IT 
solutions, this raises a question “which type of IT is 
best aligned with company’s strategy?” We integrate 
Miles and Snow’s strategic classification typology 
(1978) with strategy map to answer this question. 
Details are described in Step 3. 

 
Table 1. Matching IT needs with business needs 

System K
System L

System JSystem ITransaction processing Applications

System HSystem E
System F

System CAnalytic Applications

System GSystem DSystem A 
System B

Transformational Applications

Product 
Production

Customer
Growth

Customer 
Selection

Highlighted issues and process in                               

Categories of 
Proposed

System K
System L

System JSystem ITransaction processing Applications

System HSystem E
System F

System CAnalytic Applications

System GSystem DSystem A 
System B

Transformational Applications

Product 
Production

Customer
Growth

Customer 
Selection

Highlighted issues and process in                               

Categories of 
Proposed

Internal  perspective 
(Business needs)

IS/IT solutions (IT needs)

 
 

Step 3: IT alignment assessment 
Based on the literature review in Section 2, Miles 

and Snow (1978) have classified the firm’s competitive 
strategies into four types: prospector, analyzer, 
defender, and reactor. Sabherwal and Chan’s research 
(2001) has further suggested that companies with 
different competitive strategy should adopt different 
information applications. In their research, they have 
studied the alignment between business and IS 
strategies, focusing on three strategic types proposed 
by Miles and Snow, “prospectors”, “analyzers”, and 
“defenders.” They disregarded reactors, because they 
consider it to be an organization that either lacks a 
viable strategy or is in transition from one of the three 
ideal strategies to another. For IT strategies, Sabherwal 
and Chan have concluded three types of information 
systems, which happens to be very similar and related 
to the three categories of information application 
identified by Kaplan and Norton (2006) in terms of 
definition: (1) Operational support systems (similar 
with Kaplan and Norton’s transaction processing 
applications), (2) Market informational systems 
(similar with Kaplan and Norton’s analytic 
applications), and (3) Strategic decision support system 

(similar with Kaplan and Norton’s transformational 
applications). For each of the strategy types concerning 
Miles and Snow’s strategy classification, Sabherwal 
and Chan have pointed out different levels of 
awareness and attention one should pay to the three 
kinds of informational systems, ranked from High, 
Medium, to Low (shown in Table 2). 
 
Table 2. IS strategy profiles of defenders, prospectors, 
and analyzers (Sabherwal and Chan 2001)  

MediumLowHighOperational support systems

HighHighLowMarket Information systems

HighHighHighStrategic decision support 
systems

AnalyzersProspectorsDefendersStrategy Profiles

IS classifications

MediumLowHighOperational support systems

HighHighLowMarket Information systems

HighHighHighStrategic decision support 
systems

AnalyzersProspectorsDefendersStrategy Profiles

IS classifications

 
 
By combining the research result of Sabherwal and 

Chan with the strategy maps, we are able to determine 
the IT solutions that best aligned with business needs 
under different category of competitive strategies. We 
first classify companies into one of the three categories 
(Defenders, prospectors, analyzers) based on Miles and 
Snow’s typology, and then highlight the IT solutions 
that should pay the highest attention and put them into 
our initial IT portfolio. An example is shown in Table 3. 
For the company that is identified as defender, the 
systems that belong to transformational applications 
and transaction processing applications are highlighted 
with the color of “dark gray,” meaning that they belong 
to top priority investment, based on the suggestion of 
the results by Sabherwal and Chan (2000). In contrast, 
analytic applications are not highlighted with any color, 
meaning that they are with lowest priority. According 
to Sabherwal and Chan (2000), there is no solution that 
should be ranked as medium priority for defenders. In 
short, throughout this step, we can assure the portfolio 
of IT solutions with highest IT-business alignment. 
Furthermore, we’ve defined the levels of alignment 
with each different information systems, ranking them 
from high priority to low priority. 

 
Table 3: Initial IT portfolio for defenders 
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System F
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in Internal  
perspective

 
 
However, simply using the degree of alignment to 



justify IT investment priority is not enough. For 
instance, although an intended IS investment is highly 
aligned with the business strategy, it may be poorly in 
readiness; employees may not have adequate 
knowledge in handling the system, and the basic 
technology infrastructure of the firm may not be ready 
yet. On the other hand, if an IS investment is 
considered to be medium-priority investments, but this 
IT investment is ready in every way, and in nature it is 
a cost eliminator, reducing production cost in a very 
significant way and creating great value to the 
company, should this investment still be ranked in the 
second place? The two examples show the 
insufficiency to only consider IT alignment in IT 
investments justification. Therefore, in our research 
framework, after prioritizing IT investments according 
to their degree of alignment, we will make some 
adjustments based on the assessment of two criteria 
“e-readiness” and “business value”. 

 
3.2. IT investments priorities adjustment 

 
To make adjustment among the prioritization of IT 

investments, we assess an IT investment from two 
aspects of considerations: (1) business value and (2) 
e-readiness. Based on the literature review in Section 2, 
we assess the business value of an IT investment with 
five criteria, including two financial criteria: (1) 
operating cost saving, (2) productivity improvement, 
and three non-financial criteria: (3) competitive 
advantage, (4) improved coordination with partners, 
and (5) customer satisfaction. As for e-readiness, we 
will measure the degree of readiness from three 
important aspects of considerations we have identified: 
(1) organizational readiness, (2) technological 
readiness, and (3) environmental readiness. Through 
calculating the scores of each aspect, we will get scores 
to show the levels of business value and e-readiness for 
each portfolio element. We will then use a two-axis 
diagram to show the corresponding position of an IT 
investment. Figure 4 provides the two-axis diagram. 

The reason of using this two-axis diagram instead 
of assigning weightings to each factor is that we cannot 
judge whether business value or e-readiness shows 
more significance. In a matter of fact, there exists some 
trade-off and connection between these two criteria. As 
can be seen from Figure 4, each desired IT investment 
is plotted in the diagram according to their 
corresponding position with regards to business value 
and e-readiness. The area colored in “dark gray” is 
where both business value and e-readiness are scored 
highly; for area colored in light gray, it refers to a 
medium score on both; and as for area remained 
uncolored, it means poorly in either business value and 
e-readiness or even both. 

The next step is to adjust the rankings of our initial 
IT portfolio. For those IT investments that are located 
at the “dark gray” area, their original ranking will shift 
one level higher; however, for investments that is 
already ranked in the “high- priority investments”, will 
stay the same; as for IT investments that are located at 
the “light gray” area, their ranking won’t be needed for 
any adjustment; at last, IT investments located in the 
uncolored area, their ranking will shift one level lower, 
however, for investments that is already ranked in the 
“low-priority investments”, will stay the same. 

We can use the following example to explain the 
adjustment process. For instance, one IT investment is 
being justified as highly aligned with the business 
strategy, and being ranked as “high priority 
investments”, however, from the assessment of 
e-readiness and business value, it shows poorly in both, 
therefore we shift its ranking from “high priority 
investments” to “medium priority investments”. On the 
other hand, an IT investment might be ranked as 
“medium-priority investments” due to the poor 
alignment with the business strategy; however in the 
assessment of e-readiness and business value, it shows 
both highly ready and valuable, we then shift its 
ranking from “medium priority investments” to “high 
priority investments.” 

 
Figure 4: The value-readiness matrix 

 
At last, we are able to finalize our priority list. The 

priorities are sequenced as “high priority investments” 
first, then “medium-priority investments”, and at last 
“low-priority investments”. In addition, with the 
investments ranked at the same level, priorities among 
them are considered first by their degree of IT 
alignment. If there are projects remaining the same 
priority, we use the score of business value and 
e-readiness to justify the ranking, the one with higher 
score will be chosen first. 

 
4. Application  



 
According to The ICCA (International Congress & 
Convention Association) reports, there are more and 
more international conventions held in Asia countries 
rather than European or North America countries 
(Chung, 2004). In this trend, of all the international 
conventions held in 2006, Taiwan ranked 9th in all Asia 
countries, and Taipei city ranked 8th in all Asia cities. 
The output value of MICE (Meetings, incentives, 
Conventions and Exhibitions) industry in Taiwan will 
exceed 10 billion NT dollars. Due to the high growth 
potential of MICE industry, Taiwan government 
initiates a series of policies to assist the development of 
MICE industry through constructing a new Taipei 
World Trade Center Exhibition hall located in Nangang, 
Taipei city, while also assigning TAITRA (Taiwan 
External Trade Development Council) to form a new 
department – “Exhibition Department”, specialized in 
setting up the industrial strategies. 

It is being noticed by the TAITRI exhibition 
department that the future trend of MICE industry will 
certainly be more internationalized. The exhibitions 
held are no longer to satisfy local companies, buyers, 
or visitors. Also, branding and marketing will be 
further stressed, which means the type of exhibitions 
will shift from multifunctional exhibitions toward 
specialized product or industry exhibitions. It is 
obvious that MICE industry will become more 
“Informationalized”, using IT to lower activity cost, 
increase the exhibition’s efficiency, and fasten the 
response to global market. TAITRA exhibition 
department recognizes the need to set up a new 
internet-based MICE system platform, and wishes the 
system can process all the necessary works and 
services online in order to provide the Taipei World 
Trade Center Nangang Exhibition hall a stronger 
competitive advantage.  

Since the platform consist of different applications, 
it is quite impossible to invest and implement the 
whole platform at once. It is necessary to cut down the 
project into different phases and build the platform 
sequentially. The proposed methodology is 
implemented and the following is a summary of this 
particular example. 
 
4.1. Initial IT portfolio  
 

This part of the proposed model is divided into 
three phases. The first phase focuses on the 
clarification of business needs and determination of 
key focused processes. The second phase focuses on 
the matching of IT needs with business focus. The third 
phase focuses on the assessment of IT alignment. As 
seen in Figure 5, the financial goals of TAITRA are 
“expanding revenue opportunities” and “enhancing 

customer value.” Customer’s value propositions are 
more toward functionality, service, partnership, and 
brand. Three internal processes are proposed to 
enhance customer value: (1) “before exhibition”― 
including the processes of buyer invitation, vendor 
invitation, marketing and promotion, and the 
management of exhibition time period and space, (2) 
“during exhibition” ―  including the processes of 
visitors’ check-in, exhibition information 
announcement, and meeting arrangement, and (3) 
“after exhibition” ― including the processes of the 
management of visitor and vendor information and 
final reporting.  

 

 
Figure 5: Using the strategy map approach to analyze 
strategic-focused areas of TAITRA 
 
Next, the suitable IT applications that can fulfill the 
needs of the three targeted internal processes are 
proposed. In order to determine the most appropriate 
IT applications for a targeted process, TAITRA 
conduct focus group discussions. Table 4 shows the 
results. Currently, TAITRA does not identify any 
transformational applications. 
 
Table 4. The matrix of IT/business needs – TAITRA 
case 
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At last, we apply the strategic classification 

typology developed by Miles and Snow (1978) to 
examine the role TAITRA exhibition department in 
Taiwan’s MICE industry. Since TAITRA takes the role 
as market leader and innovator in Taiwan MICE 
industry and is willing to adapt new technologies and 
new business model, their strategic role is defined as 
“Prospector.” We also use Miles and Snow typology 
classification tool to confirm this classification1.  

Then, according to Sabherwal and Chan (2001), 
the main focus of IT for prospectors should be on 
transformational applications and analytic applications 
(Both ranked as high priority), while transaction 
processing applications is considered to be not so 
important. Therefore, the initial IT portfolio for 
TAITRA is proposed below: 
 High-priority investment: (1) after-exhibition 

statistic reporting system, (2) buyer management 
system, (3) marketing activity management system, 
(4) marketing activity and commercial news 
release system, (5) online match making system, 
and (6) press release and marketing application  

 Medium-priority investment: NONE 
 Low-priority investment: (1) exhibition time 

period management system, (2) exhibition space 
management system, (3) identity recognition 
technology, (4)instant exhibition information 
announcement system, (5) instant visitor counts 
technology, (6) online seminar/activity reminder 
system, and (7) vendor management system.  

                                                 
1 The tool can be requested from the authors 

 
4.2. Priority Adjustment 
 

To further improve the initial IT portfolio, a scoring 
chart with seven-point likert scale2 is developed to 
assess benefit value and e-readiness for each proposed 
IT application. The result is shown in Table 5. Based 
on the result, the value-readiness matrix is developed, 
as shown in Figure 6.  

 
Table 5. The assessment of business value and 
e-readiness 

1356570After exhibition statistic reporting system

1265769online match making system

1205070Online Seminar/activity reminder system

1255471Marketing activity and commercial news release 
system

1164868Instant exhibition information announcement system

953758Instant visitor counts technology

1075057Identity recognition technology  

1255075Exhibition space management system

1245272Exhibition time period management system

1175265Marketing activity management system

1235271Press release and marketing application

1265670Vendor management system

1245470Buyer management system

Total
(175)

Busin
ess 
Value 
(77)

E-
readiness
(98)

Aspects of considerations

IT investments
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Figure 6. Value-Readiness Matrix of TAITRA case 
 
As can seen from the matrix, all of the IT investments 
are situated in the “High-High” area, except for 
identity recognition technology, instant exhibition 
information announcement system, and instant visitor 
counts technology. As a result, four ITs that belong to 
the category of low-priority investments in the initial 

                                                 
2 The scoring chart can be requested from the 
authors 



IT portfolio are shifted one level higher into the 
medium-priority investments, transforming the IT 
portfolio into a new priority order: 
 High-priority investment: (1) After exhibition 

statistic reporting system, (2) Buyer management 
system, (3) Marketing activity management 
system, (4) Marketing activity and commercial 
news release system, (5) Online match making 
system, and (6) Press release and marketing 
application  

 Medium-priority investment: (1) Exhibition 
space management system, (2) Exhibition time 
period management system, (3) Online 
seminar/activity reminder system, and (4) Vendor 
management system    

 Low-priority investment: (1) Identity recognition 
technology, (2) Instant exhibition information 
announcement system, and (3) Instant visitor 
counts technology 

At last, the budget is allocated based on the 
priority ordering of the IT investment.  

 
5. Summary and Conclusion  
 
This paper has presented a new IT portfolio approach 
for justifying IT investment priorities. The approach, 
through strategy maps, helps to identify the important 
internal processes. A set of IT applications are then 
proposed to improve these processes. These IT 
applications are formed as the initial IT portfolio based 
on Miles and Snow’s strategy classification typology. 
The initial IT portfolio is then adjusted according to 
value-readiness matrix. The ultimate goal is to provide 
a quantifiable prescriptive model to improve the 
quality of IT investment. The example presented here 
has demonstrated the applicability of the model to 
support IT investment of TAITRA; the same model can 
be applied to other organizations. 

 There are several unique features about the 
proposed model. First, the model provides a powerful 
tool to complement the strategy maps. Strategy maps 
are qualitative in nature and are applied to general 
business innovations. It include neither analytical 
models nor corresponding decision support systems for 
IT portfolio management. The proposed model does 
not eliminate subjectivity completely, but that is not an 
attainable or desirable end result. The advantage of the 
proposed model is that it adds quantitative precision to 
an otherwise qualitative decision-making process. 
Second, the proposed framework not only incorporate 
IT strategic alignment, IT business values, and 
e-business readiness, but also coordinates them through 
a fine-tuning process. The diagrams and matrices 
resulting from the process allow the decision maker to 
examine the sensitivity of IT investment priorities with 

respect to changes in competitive strategies and its 
corresponding business needs, as well as changes in 
values and readiness. Finally, the example provided in 
this paper demonstrates the applicability and ease of 
use of the model in different organizations. 

This study raises interesting issues that warrant 
further research. Through this article has demonstrated 
the use and benefits of the proposed method, further 
evaluation and refinement of the model using 
additional field studies may prove beneficial.    
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三、 參加會議經過 

  
This year, the theme of this conference is “Quality IS Research in Pacific Asia,” emphasizing the 
growing importance of the region as a source of internationally recognized top-tier research in 
information systems, and the growing recognition of value from IS contributions and 
development beyond the IS discipline.  
 
The conference is located at the Queensland University of Technology (QUT), and jointly 
organized by the information systems discipline, faculty of science and technology, QUT, and 
the BIS cluster, UQ Business School, Faculty of Business, Economics and Law, The University 
of Queensland. The conference involves 27 tracks. A total of 184 regular paper and 18 
research-in-progress papers were accepted and presented in the conference.   
 
The keynote on day 1 is “Information Systems Research in the Asia Pacific Region,” by Professor 
KK Wei, a past AIS President, and Dean and Chaired Professor of IS at City University of Hong 
Kong. The keynote on day 2 is “On the Relevance of Information Systems Research,” by Professor 
Detmar Straub, Editor-in-Chief of MIS Quarterly. The closing keynote is by Mr. Michael Harte, 
Commonwealth Bank (CBA), Group Executive Enterprise Services, and Chief Information Officer.  
 
My paper was presented on July 9, Session Z503.  
 
 
 
四、 與會心得 

 
Two interesting papers are discussed in the sessions that I have participated. I summarize the 
discussion results as follows. 



 
[Contracting for personalization] 
Sin and JiaJia presented a stylized model based on the principal-agent framework in the absence of 
monetary instrument as a compensation device to agents with privately known production costs. 
Their results identify a new trade off that arises from alternative compensation devices, as well as the 
associated implications on firm’s profitability and consumer welfare. 
 
[E-government maturity] 
Singh presented a longitudinal analysis of the drivers of e-government maturity. They 
constructed a panel dataset for the period from 2003 to 2007 using data published by various 
authoritative sources. Their results suggested that countries investing in leading-edge ICT 
infrastructure can maintain or improve their global standing in e-Government without substantial 
changes to human capital or governance.  
 
參、 建議 
 
Comments to the paper are summarized below. 
 
2. Path coefficients should be reported and evaluated. 
3. Discriminant validity should be examined for the reflective constructs. Also, content validity 

should be examined. 
4. Some constructs should be operationalized as formative, rather than reflective. For example, 

Network Externalities and Industry Characteristics of Adopting New Service Innovation 
should be formative, since their items do not necessarily covary. Other constructs, such as 
mobile objects and Absorptive Capacity might also be better considered as formative. 

5. H3a regarding firm size is not persuasive. In fact, the discussion on the negative effect of 
firm size on page 12 (point 4) is more persuasive and supported by the literature. I would 
suggest hypothesizing a negative effect of firm size. 

6. The model in table 3 should be combined with the model in table 4, and estimated 
simultateously in PLS to co-test all the hypotheses, which would be more reasonable and 
persuasive. 

7. For testing the moderation effect (table 4), I would suggest including all independent 
variables and interaction items together in the model, in order to test the moderation effects 
simultaneously. Seperate tests do not seem to be reasonable or persuasive. 

8. Those measures that were not found to be significant were tested using only two items per 
variable. Variables should have at least three items. 

9. In the discussion o f Organization age, the paper did not break down the age of the 
companies. What do you mean by “older companies?”  And, would a young, large company 
have a positive or negative effect on the potential value of a mobile service? 

10. Please update references as most are older than 2009. In specific, some recent references to 
technology adoption models will help the discussion.  

11. Please do report the actual values for Cronbach's Alpha and indicate whether any items were 
dropped from the original model. 
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REALIZING THE VALUE OF MOBILE SERVICES —THE 
VERIFICATION OF “LIMIT-TO-VALUE” FRAMEWORK 

Hsin-Lu Chang, Department of Management Information Systems, National Chengchi 
University, Taipei, Taiwan, R.O.C., hlchang@nccu.edu.tw 

Shu-Ling Tseng, Department of Management Information Systems, National Chengchi 
University, Taipei, Taiwan, R.O.C., s0352533girl@hotmail.com 

Abstract 

The development of mobile services has become a popular issue for companies in a mature internet 
environment. To successfully implement mobile services, companies must be adequately involved in the 
unprecedented innovation activities. However, for companies to buy into the service, it is essential for 
them to perceive the value of the service and actually achieve that level of value. With this in mind, this 
research aims to explore the value of mobile service investment and related value barriers. We use the 
limit-to-value framework to examine the valuation and conversion process for mobile services in the 
context of the exhibition industry and focus on exhibitors in particular. Pre-usage and post-usage data 
was collected through two-stage survey. This study can help us to understand the critical 
value-discounting factors and the valuation process for exhibitors as they consider adopting and using 
innovative mobile services in the exhibition industry. 

Keywords: Mobile service, Value conversion, Exhibition industry, Valuation barriers. 



Introduction 

Advances in computing and wireless telecommunications networks have enabled anytime, anywhere 
access to mobile services on a grand scale through a multitude of mobile devices  (e.g., cellular phones, 
hand-held or palm-sized computers, or vehicle-mounted interfaces) (Lyytinen & Yoo 2002; Wang et al. 
2006). However, mobile services and mobile devices are not equally popular, just as the popularity of 
wired e-commerce cannot be assessed according to the popularity of computers, as has previously been 
proven (Anckar & D’Incau 2002). Gartner did a large-scale global survey of several thousand subscribers 
in 2007, asking what mobile services they used and the results show that fewer than 10 percent of people 
in Western Europe have used mobile services and that the number of people planning to try these services 
in the next year (2008) is only a few percent. 

The low adoption rate reflects that users may not fully understand the value of mobile services. 
Brand-new mobile services have features such as ubiquity, personalization, flexibility, and dissemination, 
challenging people’s old habits, which are difficult to break (Jessup & Robey 2002). Thus, as use patterns 
change, new demands and expectations emerge that causes uncertainty about what people value and are 
willing to pay for (Tilson et al., 2004). In addition, value cannot be realized without mass adoption; even 
the best-designed mobile service business model will soon be defeated if it is not widely successful 
(Anckar & D’Incau 2002; Pedersen et al. 2002; Pedersen & Ling 2003). Therefore, understanding how 
the value of mobile service can be communicated and identifying the value-discounting factors that affect 
consumer intention to use mobile services are indeed pressing issues. 

Past researchers have attempted to resolve similar issues in the field of IT in general. In 2000, Davern and 
Kauffman (2000) distinguished between two types of IT value, potential value and realized value, by 
analyzing decision support systems. Potential value represents the maximum value opportunity available 
to the investor if IT is implemented successfully, and realized value is the measurable value that can be 
identified after implementation. The model was extended by Chircu and Kauffman (2000) to show that 
each factor is subject to different influences that diminish the benefits of the investment. They have 
defined the “limit-to-value” framework as the valuation and conversion processes that are affected by a 
series of specific value-discounting factors called valuation barriers and conversion barriers. That is to say, 
there are a number of value flow barriers that affect the assessment of the potential value of IT and its 
conversion into realized value. This framework enables subsequent researchers to explain why not all 
value flows can be realized after the implementation of IT. 

While the past literature on the performance of mobile services has focused on either adoption or 
post-adoption issues, few studies address the value flow through both stages, and therefore, the research 
that has been done has been unsuccessful in capturing the real value of the service. Although the 
limit-to-value framework provides a useful methodology for assessing value, there have been no 
empirical studies done so far. Therefore, our research goal is to use a limit-to-value framework to evaluate 
the value of mobile services before and after use. The framework will be further validated using an 
empirical study of an innovative mobile service in the Taiwanese exhibition industry. To be more specific, 
our research question focuses on the valuation barriers and conversion barriers that influence mobile 
service value before and after the introduction of such services. 



Literature Review 

To prevent incorrect estimates of IT investment value, Chircu and Kauffman (2000) have suggested that 
managers need to identify from the start the maximum value that they can obtain and what factors can 
diminish or erode that value. They propose the limit-to-value framework to explain how the general value 
flows to become realized value. 

According to the Limit to Value Framework (Figure 1), for any type of IT investment, there are a number 
of sources of value that are general and can be applied to any company in any industry. IT value flows 
include all general value. Firms must realize that not all value can be captured and identify what value 
barriers limit this realized value. Firms have to know the valuation barriers and conversion barriers to 
avoid losing expectation value. Valuation barriers emerge from the assessment of the potential benefits of 
the IT investment. After implementation, the firm must ascertain what factors make up conversion 
barriers that decrease the potential value to the realized value. There is a two-step process required to sort 
out how best to think about this problem. The two components involved are the valuation process and the 
conversion process. 

 

Figure1. The Limits to Value for IT Investments Framework (Source: Chircu and Kauffman 2000) 

Valuation Process 

This is the process that the general value flow be applied by a specific industry and a specific 
organization to generate potential value. Potential value represents the maximum value opportunity 
available to the investor if IT is implemented successfully. During the IT valuation process, managers 
need to consider how specific organizational and industry characteristics generate barriers to altering the 
full general value potential. If firms ignore these features, as the following researchers have pointed out, 
the potential value might be narrow during the initial stage.   

Numerous researchers have discussed organizational and industrial factors that affect firms’ adoption of 
new technologies. Thong and Yap (1995) suggest that CEO and organizational characteristics are 
important factors affecting IT adoption in small businesses. Flanagin (2000) proposes that social 
pressures are significant in innovation adoption; organizational features and perceived benefits are 
reasonable predictors of adopters and non-adopters and effective predictors of the likelihood of adoption 
for non-adopters. Chwelos et al. (2001) point out three factors as determinants of the adoption of 
electronic data interchange (EDI): readiness, perceived benefits, and external pressure. Pae and Hyun 
(2002) find that compatibility, upgradability, and preannouncement affect network externalities and 
switching costs and thus have a significant effect on consumer adoption of new technologies. Patterson et 
al. (2003) stress that organizational and environmental factors, including organization size, decentralized 



organizational structure, organizational performance, supply chain strategy integration, 
inter-organizational factors, and environmental uncertainty, have a significant impact on the adoption of 
new supply chain technology. Zhu et al. (2003) believe that the TOE (technological context, 
organizational context, and environmental context) framework is appropriate for studying e-business 
adoption and technological innovations. The critical factors in their framework include technology 
competence, firm scope, firm size, consumer readiness, competitive pressure, and lack of trading partner 
readiness. Moreover, Zhu et al. (2006) develop a conceptual model and point out that open-standard 
inter-organizational systems (IOS) adoption will be positively influenced by network effects, expected 
benefits, and adoption costs; they find that network effects are a determinant of network adoption. Their 
paper also points out that adoption costs are the significant barrier to open-standard IOS adoption. 
Furthermore, Menor and Roth (2007) suggest that the adoption of a new service is affected by process 
focus, market acuity, strategy, culture, and information technology experience. Based on this past work 
on IT or e-business adoption, we conclude three types of industrial barriers: (1) network externalities, (2) 
industry characteristics of adopting new service innovation, and (3) competitive pressures; and three types 
of organizational barriers: (1) organization features (organization size and organization age), (2) 
organizational culture, and (3) business alignment. 

Conversion Process 

The conversion process parallels the implementation phase. This process changes potential value into 
realized value, which is defined as the measurable value that can be identified after implementation. The 
amount of value is often diminished during this process. Frequently, managers only give consideration to 
the potential value estimate for a system and ignore the difficulties of IT implementation that create 
conversion barriers (Chircu et al. 2001). Based on Chircu and Kauffman (2000), it would seem that 
resource barriers, knowledge barriers, and usage barriers are the major conversion barriers as discussed 
below. 

Resource Barriers. Based on the resource-based theory, it emerges that resource barriers are generated by 
a lack of co-specialized resources such as human capital and new organizational processes. Chircu et al. 
(2001) also state that IT investments are often stalled by insufficient resources in areas like user training, 
system usability engineering, and organizational awareness of how to obtain value. Two 
IT-co-specialized resources are generally discussed in the past literature: IT operations, and IT objects. IT 
operations can be considered as the manifestation of technical knowledge and as the processes that utilize 
IT to accomplish a particular assignment (Spanos & Lioukas 2001; Molla & Licker 2005). IT objects 
represent computer-based hardware, software, and support personnel (Tippins and Sohi, 2003). They are 
equal to IT infrastructures, which are the shared information delivery base for firms and sustain IT-based 
innovation. 

Knowledge Barriers. Awareness is one of the knowledge barriers that may affect the decision to adopt or 
reject innovations in firms. Awareness refers to an organization’s perception, comprehension, and 
projection of the benefits and risks of IT, and it affects both initial adoption and subsequent 
level-of-utilization decisions (Mirchandani & Motwani 2001; Molla & Licker 2005). Likewise, 
organizational learning also related to knowledge barriers (Tippins & Sohi 2003). An IT investment 
requires employees to learn and develop know-how regarding new skills and new organizational routines 
as part of organizational learning. Some scholars propose that knowledge barriers can be addressed by 
absorptive capacity that the senior leadership teams own because they can recognize valuable IT 
information, developing and applying learning as they guide IT innovation activities at their firm (Cohen 
& Levinthal 1990). In 2002, Zahra and George summarize the work of organizational learning and 
absorptive capacity and reconceptualize absorptive capacity as a construct related to a firm’s acquisition, 



assimilation, transformation, and exploitation learning capabilities. Similarly, Ulrich (2009) also suggests 
that absorptive capacity involves exploratory, transformative, and exploitative learning capabilities, 
resolving knowledge barriers from external environment. 

Usage Barriers. Even if an organization can conquer resource barriers and knowledge barriers in IT 
implementation, the overall success of its investment is still highly dependent on how well IT is embraced 
by potential adaptors (Chircu & Kauffman 2000). Chircu et al. (2001) suggest that usage barriers are due 
to the usefulness and the usability of the system and the responsibilities associated with its use, which 
may result in hesitation on the part of users regarding the adoption of IT. Similarly, Devaraj and Kohli 
(2003) argue that the driver of IT impact is not the investment in the technology but instead the actual 
usage of that technology. Zhu and Kraemer (2005) also consider actual usage as a critical stage in the 
value creation process and define actual usage as the extent to which e-business is being used to conduct 
value chain activities measured by the breadth of its use for different value chain activities and the depth 
of use percentage for each activity that has been transferred to the internet platform. 

Research Model and Hypothesis 

New and improved computing and telecom technology enables anytime, anywhere access to mobile 
services on a grand scale through a multitude of mobile devices (Mallat et al. 2008). However, there are 
many value discounting factors related to mobile service, such as the relative novelty of mobile 
commerce, the complexity of mobile transactions, the perceived lack of security, a lack of user-friendly 
mobile portals, and the different perceptions of mobile service value held by different demand sides.  
Therefore, it is difficult to estimate how people act to a new mobile service. Due to the variety of 
obstacles between new mobile service and people adopting behaviors, outcomes for mobile services often 
do not meet expectations. Thus, it is indeed important to understand value propositions and related value 
barriers in the context of mobile service. As a result, our research aims to explore the various aspects of 
value barriers for mobile service. According to the previous research, our research framework is 
developed from the limit-to-value framework and works to dissect the valuation process for mobile 
services and the barriers that can diminish value realization, as Figure 2 shows. The details of this 
framework are described below. 
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Figure 2. Research Framework 

Value of Mobile Services 

We define the potential value of mobile services as the expected value opportunity available to the 
investor if the implementation process is one hundred percent successful. Numerous studies recognize the 
potential value of mobile service. For example, Siau et al. (2001) argue that mobile service can provide 
elements of value such as ubiquity, personalization, flexibility, and dissemination. Wang et al. (2006) also 
consider the potential of mobile service to deliver value-added, interactive, and location-based services to 
customers. However, not all of the mobile services can proceed smoothly without a hitch. Barriers may 
arise after implementation and thus reduce the degree of implementation success. Some scholars mention 
that without mass use, mobile services will quickly fail, even under the best-designed business model (cf. 
Anckar and D’Incau 2002; Pedersen et al. 2002; Pedersen & Ling 2003). Wang et al. (2006) argue that 
firms should take crucial barriers into consideration during the operation of mobile services, such as 
consumer acceptance. Based on the above literature, the value of mobile services that can ultimately be 
realized by the firm may be different from the expected value because of the barriers that arise after 
mobile service has been implemented. The realized value of mobile services has significant implications 
for a firm to truly understand the mobile service they feel and perceive. Therefore, we define the realized 
value of mobile services as the real value that can be identified after mobile service implementation. 
According to Chircu and Kauffman (2000), this will be the result of a conversion process in which the 
transformation of potential value occurs.  

Based on both values and the mobile service literature, we argue that high potential value means high 
expected value in combination with a high level of intention to use mobile services. The firms have 
features that facilitate the adoption of new mobile technologies and believe that such services can provide 
them with benefits. With a high level of support and a strong belief in mobile services, it is expected that 
conversion barriers will be proactively eliminated, thus leading to high levels of realized value. We 
develop the hypothesis H1 on this basis: 

H1: Potential value is positively related to the realized value of a mobile service. 



Valuation Barriers with Mobile Services 

Industry barriers 

Based on the literature review in Section 2, three industrial barriers are discussed in this study: network 
externalities, industry characteristics of adopting new service innovation and competitive pressures. 

As Katz and Shapiro (1986) have argued, network externalities are based on the assumption that the 
perceived benefits often depend on the number of other consumers who purchase identical or compatible 
items. In the mobile market, Wang et al. (2008) consider network externalities as well-verified concepts 
that can significantly explain the acceptance of new technologies; they confirm the effectiveness of 
network externalities in bolstering the acceptance of multimedia messaging services (MMS), an 
innovation in the field of mobile telecommunications. Hence, we argue that network externalities affect 
potential users’ acceptance of new mobile service innovations before they actually use them. Once the 
number of other adopters who have used such mobile services on the market grows up, the potential 
adopters will expect a high level of value from the service. Therefore, we develop hypothesis H2a: 

H2a: A lack of network externality has a negative effect on the potential value of mobile services. 

At the same time, having positive attitudes toward adopting new service innovations is necessary to keep 
a firm growing. Datamonitor (2009) provides an analysis of the global mobile industry, and this report 
shows that the global mobile phone market, which consists of all analog and digital handsets used 
associated with mobile telephones, generated total revenues of $101 billion in 2008, representing a 
compound annual growth rate (CAGR) of 12.2% for the period spanning 2004-2008. The global mobile 
phone market has been growing at a healthy rate over the past five years and will continue to do so during 
the forecast period (Datamonitor, 2009). Therefore, it seems that the widespread mobile market around 
the world will sustain mobile investment very well. Firms should take these innovative trends into 
account and work to create more powerful mobile services to facilitate market growth. Because the 
industry generally expects a bright future for new mobile services, such positive attitudes will help a 
specific firm to preserve a similar attitude and thus create high potential value for mobile services. Thus, 
we develop hypothesis H2b: 

H2b: A lack of industrial positive attitude toward adopting new service innovation has a negative effect 
on the potential value of mobile services. 

Moreover, competitive pressure has a significant influence on mobile service. Many firms mention that 
they will consider investing in mobile applications when their competitors and strategic partners, the 
source of competitive pressure, begin to experiment with new service practices (Wang & Cheung 2004). 
Thus, competitive pressure can drive firms to seek the benefits of new mobile services. In other words, a 
lack of competitive pressure causes firms not to be able to see the value of mobile services and keeps 
them from moving into the realm of mobile business. Thus, we developed hypothesis H2c: 

H2c: A lack of competitive pressure has a negative effect on the potential value of mobile services. 

Organizational Barriers 

Based on the discussions in Section 2, three different kinds of organizational barriers are considered: 
organizational features (including organization size and organization age), organizational culture, and 
business alignment.  



Wang and Cheung (2004) have argued that firm size has an interaction effect on the use of mobile 
technologies in daily firm business and that larger firms demonstrate a significantly stronger intention to 
adopt e-business than do smaller firms. We can derive that large firms expect that mobile innovations can 
preserve organizational growth, attract more customers, and increase exposure rates. Thus, hypothesis 
H3a is as follows: 

H3a: Organization size has a positive effect on the potential value of mobile services. 

The past literature has indicated that organization age is negatively related to the adoption of innovations 
(Flanagin et al. 2000). Newer organizations are born into an environment saturated with advanced 
communication and information technologies, and thus, they naturally rely on technologies to achieve 
competitive advantage (Porter 1981). Because mobile services are often perceived as a new technological 
trend, a new channel, and a new opportunity to gain competitive advantage in the specific industry to 
which a particular firm belongs, we argue that the newer organizations may be more inclined to use 
mobile services, and they may expect higher value from those mobile services than older organizations. 

H3b: Organization age has a negative effect on the potential value of mobile services. 

Organizational culture is also a key factor that affects a firm’s decision to invest in an innovation. Today, 
the new innovative market tendency is toward mobility and service orientation. Additionally, if senior 
managers in an organization such as the CEO recognize these market trends, they are more likely to adopt 
mobile services and perceive that the benefits of the service outweigh the risks. Then, the firm will be 
more likely to adopt the mobile service. Consequently, our hypothesis here is as follows: 

H3c: Organizational culture has a positive effect on the potential value of a mobile service. 

IT-business alignment can aid stakeholders in developing a clearer understanding of the goals and 
objectives of the project at the outset and can maximize the potential return on IT investment (Huang & 
Hu 2007). Particularly now, in the information explosion age, firms take customer service seriously. If 
they aim to increase the productivity and efficiency of customer service representatives and enhance 
customer service value, the firms that want to gain competitive advantage will recognize the value of new 
IT innovations such as mobile service technology. Thus, hypothesis H3d is as follows: 

H3d: A lack of business alignment has a negative effect on the potential value of a mobile service. 

Conversion Barriers with Mobile Service 

Resource Barriers 

Based on the literature review in Section 2, we derive two co-specialized resources related to mobile 
services: mobile operations and mobile objects. 

Mobile operations are defined as organizational methods or processes that are required to complete a 
mobile task. Slilva and Gray (2008) argue that the current business requires supportive organizational 
structure and processes to push mobility forward. The increasing mobility of the workforce pose new 
challenges for organizations as they seek to effectively manage working environment and develop more 
flexible modes of communication, collaboration, and information-sharing. Without efficient business 
processes to support mobility, companies can not realize the value of mobile services. Hence, we develop 
hypothesis H4b: 

H4a: A lack of mobile operations has a negative moderating effect on the relationship between the 
potential and realized value of mobile services. 



Mobile objects are made up of important IT objects that facilitate and support mobile applications, 
including mobile technological infrastructure, mobile handheld devices, and mobile technical support for 
human resources. Mobile technological infrastructure (e.g., Wireless Application Protocol (WAP), 
Bluetooth, 3G, and General Packet Radio Service (GPRS)) provides connectivity in the mobile world 
(Perry et al. 2001; Nah et al. 2005). Mobile handheld devices such as mobile phones and personal digital 
assistants (PDAs) have increased the sophistication and popularity of mobile technology and drive 
organizations to change the way they support mobile and remote workers. Besides, mobile services 
cannot succeed without the mobile technical support for human resources. Therefore, even if companies 
expect a high level of value from mobile services, they will not be able to realize that level of value if 
they lack essential mobile objects. Thus, hypothesis H4c is as follows: 

H4b: A lack of mobile objects has a negative moderating effect on the relationship between the potential 
and realized value of mobile services. 

Knowledge Barriers 

If a firm possesses absorptive capacity and learning capability in this mobile era, it can decrease the 
knowledge barriers based on the absorption of external knowledge, making organizational resources more 
accessible, shareable and valuable through new mobile innovations. On the other hand, a firm without the 
above capabilities will encounter knowledge barriers that inhibit the realization of a higher value of 
mobile service after use. Therefore, we develop hypothesis H5:  

H5: Knowledge barriers negatively moderate the relationship between the potential and realized value of 
mobile services. 

Usage Barriers 

Vrechoupoulos et al. (2003) suggest that complicated use affects the realization of mobile service value. 
Sinisalo and Karjaluoto (2009) also assert that the degree of mobile service usage is related to mobile 
phone capabilities including SMS, WAP, MMS, XHTML and HTML. Moreover, smartphone users 
exhibit more actual usage of mobile data communication. With this in mind, we argue that firms may not 
realize the value of mobile services if they do not appropriately use the services. Thus, we develop 
hypothesis H6: 

H6: A lack of actual usage has a negative moderating effect on the relationship between the potential and 
realized value of mobile services. 

Research Methodology 

Industry and Case Background: Orbi Service 

More and more companies in the MICE (Meetings, incentives, Conventions and Exhibitions) industry use 
mobile services to create higher levels of business value and benefits. This research aims to determine the 
valuation process for a mobile service in the MICS industry, named Orbi. Orbi is an integrated service 
platform that aims to offer delicate service and an intimate experience for the three participants in the 
MICE industry: organizers, exhibitors, and buyers. This service was developed by the Service Science 
Research Center at National Chengchi University and sponsored by the Taiwan External Trade 
Development Council (TAITRA) and the Sayling Wen Education Foundation. In our study, we identify 



the value components that exhibitors expect to gain from Orbi and the facilitators/barriers that may affect 
the value realization process. Exhibitors’ purpose is to join a specific exhibition, build relationships with 
new customers, maintain relationships with old customers, collect the latest industry and competitor 
information, introduce  new products, build brand awareness and firm image, and so on. The services 
required to fulfill exhibitor demands as provided by Orbi are summarized in Table 1. 

 

Condition The description of Orbi service 

Before the exhibition 

The Orbi platform enables exhibitors to upload 
information regarding marketing, including enterprise 
logos, introduction of exhibitors, new products, booth 
activities, mobile advertisements (e.g., banners, e-DM) and 
product introduction videos. 

During the 
exhibition 

The Orbi service automatically sends out messages 
regarding products and services to increase exposure to 
new production and business brands.  

The service provider lends visitors the exhibition service 
intelligence device, Orbi. Accordingly, when visitors use 
the Orbi device during the exhibition, they can directly 
identify the location of a specific booth either using the 
electrical map or by clicking on the enterprise logo in Orbi 
to get information on exhibitors, products, and activities. 

After the exhibition 

Exhibitors can choose to gain daily reports on exhibitions 
that include daily buyer analysis during the exhibition and 
get a comprehensive report of exhibition analysis after the 
exhibition. 

Table 1. The Orbi Service 

Measurements 

The operationalization of the independent, moderating and dependent variables is shown in Table 2. 

 

Independent Variables 

Components Items Measures of Industry Barriers 

NE1 
The number of companies adopt Orbi services will increase 
the value of the service.  

Network 
Externalities 

(Adapted from NE2 The number of participants (ex: buyers, mass media, VIP) 



Pae and Hyun 
2002) 

adopt Orbi services will increase the value of the service. 

IC1 
Buyers in our industry are generally quick to adopt new 
service innovation (Ex: Orbi service). 

IC2 
Suppliers in our industry are generally quick to adopt new 
service innovation (Ex: Orbi service). 

Industry 
Characteristics of 
Adopting New 
Service 
Innovation 

(Adapted from 
Patterson 2003) 

IC3 
Competitors in our industry are generally quick to adopt 
new service innovation (Ex: Orbi service) 

CP1 
The willing to adopt Orbi service is highly affected by 
competitors. 

Competitive 
Pressures 

(Adapted from 
Flanagin 2000 and 
Zhu 2006) 

CP2 
Within our highly competitive industry, any customer’s 
service innovation (Ex: Orbi service) is noticed by 
competitors. 

Components Items Measures of Organizational Barriers 

Size The number of employees in the company.  Organizational 
Features 

(Patterson et al. 
2003) 

Age The age of the company.  

OC1 
Using Orbi service to maintain the customer relationship in 
exhibition corresponds with our company’s faith that 
encourages and emphasizes customer innovation. 

Organizational 
Culture 

(Adapter from 
Ruppel 2001) OC2 

Our company believes customer’s service innovation (Ex: 
Orbi service) is beneficial to sales growth. 

BA1 

Using new service innovation (Ex: Exhibition Analysis 
Report of Orbi service) to help transforming the enormous 
information to reliable, relevant and accurate customers’ 
information is important for our company. 

Business 
Alignment 

(Adapted from 
Thong and Yap 
1995 and Reinartz 
2004) BA2 

It is important for our company to access customer’s 
information fast whenever we need the customer’s 
information. 

Moderating Variables 

Components Items Measures of Resource Barriers  



MOP1 
Our company normally sends the relevant product 
information to existing customers via mobile devices. 

Mobile 
Operations 

(Adapted from 
Tippins and Sohi 
2003) 

MOP2 
Our company normally sends the relevant product 
information to potential customers via mobile devices. 

MOB1 
Using mobile device (ex: cell phone or PDA) to conduct the 
marketing activities (such as sending SMS and mobile 
advertising, etc.) is not strange for our exhibition staff. 

Mobile Objects 

(Adapted from 
Tippins and Sohi 
2003) MOB2 

Our company has sufficient staff in the exhibition to 
support mobile marketing (i.e. using mobile device for 
marketing activities). 

Components Items Measures of Knowledge Barriers 

AC1 
Our company usually has the action of collecting industry 
information. 

AC2 
Our company usually has the action of collecting buyer 
demand. 

AC3 
Our company has the ability to quickly respond to and deal 
with the requirements of buyers. 

AC4 
Our company has the ability to quickly respond to market 
changes. 

Absorptive 
Capacity 

(Adapted from 
Tippins and Sohi 
2003 and Ulrich 
2009) 

AC5 
Our company is good at applying customer information in 
develop new service and products. 

Components Items Measures of Usage Barriers 

AU1 
Our company has extensively used Orbi services in the 
exhibition. 

Actual Usage 

AU2 
Our company has the willingness to continue using Orbi 
service in the follow-up exhibition. 

Dependent Variables  

Components Items Measures of Potential and Realized Value  

Potential Value PV 1-8 
The value perceived by the companies before the 
implementation of Orbi service 



Realized Value RV 1-8 
The value perceived by the companies after the 
implementation of Orbi service 

Table 2. Measurements 

Data Collection 

To determine how exhibitors determine the value of Orbi services before and after use, we distribute the 
survey using a two-step process. Our sample source was the exhibitors who were taking part in the Taipei 
International Sporting Goods Show (TaiSPO 2010) at the Nangang Exhibition Hall from April 29 to May 
2, 2010. TaiSPO 2010 had 385 exhibitors, 1,715 booths, and 1,865 foreign buyers. It was comprised of 
exhibitions of 8 categories of products, and the main focus was fitness equipment, including sporting 
goods such as skating and skiing equipment, sports balls and rackets, golfing products, sports apparel, and 
more. Orbi service has never been used in Nangang Exhibition Hall before, and thus both exhibitors and 
buyers have no experience with the services.  

The first stage of questionnaire was sent out two weeks before the exhibition starts. We aimed to 
determine the exhibitors’ expectations toward the Orbi service prior to the users’ (including both 
exhibitors’ and buyers’) exposure to the actual service. We used a web questionnaire to distribute our 
questions and sent out 297 questionnaires, ultimately collecting 124 valid questionnaires. In the second 
stage, we focus on how exhibitors realize the value after the usage, and thus we distributed the survey one 
month after the exhibition. We sent out the questionnaire to the 124 exhibitors that have completed the 
first-stage survey and collected 113 valid responses. Since the 113 respondents have completed two 
stages of surveys, we use them to analyze our model, for a response rate 38%. 

We use partial least squares (PLS) to analyze the measurement model. The loadings for all of the items 
were higher than 0.709 (Hulland 1999). The convergent validity is examined using Cronbach’s alpha, 
composite reliability, and average variance extracted (AVE). The result shows that the model has good 
measurement properties. 

Results and Discussion 

Structure Model Analysis 

We first assess the loadings and t-values of the valuation barriers, which includes industry and 
organizational barriers as independent variables and potential value as a dependent variable. The results 
are shown in Table 3. We find that the R2 of independent variables and dependent variable is 0.447. The 
loadings of IC and BA are significant at the p < 0.01 level, supporting H2b and H3d. NE, CP, and OC are 
found to be insignificant, thereby leading us to reject H2a, H2c, and H3c. Size and Age (H3a and H3b) 
are found to be significant at the opposite direction. 

We then calculate the R2 value for the basic model (Model 1), which includes the potential value (PV) 
and realized value (RV) (Table 4). The path coefficient is found to be significant, thus suggesting support 
for H1. Then we follow Chin et al. (2003) PLS product-indicator approach as we seek to detect the 
moderating effects at play. We obtain the R2 of the moderating effect models by including the 
independent variable (PV), moderators (MOP, MOB, AC and AU), interaction terms (PV x MOP, PV x 
MOB, PV x AC and PV x AU), and the dependent variable (RV) in the model. Then we compare the R2 



of the moderating effect models with the R2 of Model 1 to derive the f2 statistics and the pseudo-F 
statistics. The differenced R2 are all significant in Model 2, Model 3, Model 4, and Model 5, supporting 
H4a, H4b, H5 and H6.  

 

Valuation Barriers’ Items, Loadings and t-value Analysis (Pre-usage data; n=113) 

Independent Variables Items Loadings t-value 

NE1 0.879 
Network Externality (NE) 

NE2 0.846 
0.896 

IC1 0.866 

IC2 0.927 

Industry Characteristic of 

Adopting New Service 

Innovation (IC) IC3 0.870 

2.451*** 

CP1 0.915 

Industry 
Barriers 

Competitive Pressures (CP)
CP2 0.942 

0.722 

SIZE 1.000 -1.907** 
Organizational Features 

AGE 1.000 -2.328*** 

OC1 0.927 Organizational Culture 
(OC) OC2 0.913 

0.932 

BA1 0.927 

Organizational 
Barriers 

Business Alignment (BA) 
BA2 0.929 

2.582*** 

Dependent Variables R2 

Potential Value (PV) 0.447 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 3. Valuation Barriers’ Items, loadings and t-value Analysis 

 

Conversion Barriers’ Items, Loadings and t-value Analysis (Post-usage data; n=113) 

Independent Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Potential Value (PV) 0.309*** 0.292*** 0.266*** 0.269*** 0.234*** 



Mobile Operations 
(MOP) 

 0.237***    

Mobile Objects (MOB)   0.301***   

Absorptive Capacity 
(AC) 

   0.477***  

Actual Usage (AU)     0.568*** 

PV x MOP  0.114*    

PV x MOB   0.195***   

PV x AC    0.211***  

PV x AU     0.112* 

Realized Value (RV) R2 0.096 0.171 0.233 0.433 0.447 

  Differenced R2  0.075 0.137 0.337 0.351 

  f2  0.091 0.179 0.594 0.541 

  Pseudo F-value  10.227 20.182 67.167 61.110 

Table 4. Conversion Barriers’ Items, loadings and t-value Analysis 

Findings 

1. High potential value can lead to relatively high realized value for a mobile service. As we argued 
before, the potential value of a mobile service is the expected value available to the investor if the 
implementation process is completely successful. However, the true value of the Orbi service that 
these exhibitors ultimately experienced was different from the expected value because of the barriers 
that arose after the mobile service had been implemented. In this case, we can see that the exhibitors 
who had high expectations and intentions surrounding their use of the Orbi service proactively 
eliminated the conversion barriers and achieved high levels of realized value at the exhibition.  

2. The number of participants adopting Orbi services does not increase the value of mobile services. It 
is interesting to note that network effects do not apply to the Orbi service as introduced at this 
exhibition. The Orbi service is a brand-new service in Taiwan. Even though many exhibitors have 
expressed their interest in this service, almost none of them have used the service before. In addition, 
Orbi users do not have a channel through which to share their opinions about Orbi. Thus, most 
respondents doubt that this service can be widely accepted by the marketplace. Network externality 
thus becomes not a factor at this exhibition. 

3. Competitive pressure does not have a significant effect on the potential value of mobile services. One 
possible reason may be that most of the exhibitors who participated in this exhibition are small and 



medium-size exhibitors. Most of them focus on a niche market, and their product categories seldom 
overlap. The competitive pressure to adopt the Orbi service was thus relatively small. It is also very 
possible that exhibitors do not see the Orbi service as a competitive weapon.  

4. Organization size has a negative effect on the potential value of a mobile service. One potential 
reason for this unexpected result might be that smaller companies are more active and flexible in 
adopting new services. Because they are under pressure to grow to enhance competitive advantage, 
the motivation to accept a new market and new technologies such as the Orbi service and thus to 
maintain an innovative work environment will be more intensive. Moreover, large companies often 
suffer from slowness, ponderousness, bureaucracy, and poorly motivated employees.  

5. Organization age has a positive effect on the potential value of a mobile service. Some researchers 
argue that newer organizations have been born into an environment saturated with advanced 
communication and information technologies, and therefore they naturally rely on technologies to 
achieve competitive advantage (Porter 1981). Our data analysis shows the opposite result. One reason 
may be that older companies might be more experienced in adopting new technologies. The older 
companies generally possess complete, experienced investment teams ready to face the constantly 
changing market, and they tend to have employee training systems and rich resources, including 
appropriate mechanisms for adopting whatever new technologies the market demands. 

6. Organizational culture does not have a significant effect on the potential value of a mobile service. 
Past studies have found that organizational culture is a key factor in whether a firm decides to invest 
in an innovation or not. Our data analysis yields inconsistent results. It shows that organizational 
culture becomes insignificant while the service is perceived as an industrial trend and is pretty aligned 
with business goals. 

7. Companies encounter resource barriers, knowledge barriers, and usage barrier while transforming 
potential value to realized value. Our result shows that, even if exhibitors expect high value from the 
Orbi service, they will not able to achieve that level of value without the support of business 
processes and technology infrastructure, the capability to learn how to gain value from the service, 
and actual usage of the service in enterprise. 

Conclusion 

Applying the limits-to-value framework proposed by Chircu and Kauffman (2000), we have aimed to 
study the related valuation barriers of mobile services in the exhibition industry. We validated the model 
using a two-step survey to investigate how the exhibitors evaluated the value of the new mobile service 
“before” and “after” the implementation. The results show that the factors “industry characteristics of 
adopting new service innovation” and “business alignment” appear to be effective in determining the 
potential value of mobile services. They also verify that resource barriers, knowledge barriers, and usage 
barriers have significant influence on the value conversion process in which the potential value of mobile 
services transforms to realized value. There are several contributions of this study. First, the proposed 
framework assists practitioners and researchers in realizing the key value barriers of a mobile service. In 
addition, we use the framework in the context of real business practice (in the Taiwanese exhibition 
industry), considering an innovative mobile service, the Orbi service. This enables us to validate the 
“limit-to-value” model in the context of mobile services.  
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