
2. Literature Review 
2.1. The Issues of IT 

In the field of information management, more and more researchers and 
practitioners have become involved in researching information technology 
management mainly as classified into several academic fields, such as the information 
system category, decision making resource, and the function of enterprises. These 
classifications all study the value and position of information technology. Therefore, 
in information management, a classical pyramid shape has described the function of 
information system, with the operational level at the bottom. At the top is the 
management level, and the strategic level as the point. According to the nature of the 
problem, system-assisted decision-making resources could be divided into structured, 
semi-structured, and unstructured problems. On the other hand, the information 
system supporting operators, managers, knowledge experts and executives also could 
be divided into groups of sales & marketing, finance & accounting, manufacturing 
and production, and human resources to distinguish the type and value by the 
functional areas. 

Afterwards, Porter’s competitive forces model has been introduced by a lot of 
researchers to associate competitive advantage of enterprises with cost reduction, 
product type and business concentration, and to look for IT support. According to 
different competitive strategies, they let IT take on the role that it can and offer the 
value that it can. Otherwise, they depend on the structure of the competitive force 
model to study how IT supports enterprise to compete against traditional competitors 
and potential competitors, and to interact with suppliers and customers, or to achieve 
strategic alliances, keep the balance, and even change the competitive rules, in order 
to change the present position or to create a long-term advantage.  

In addition, the structures of value chain and value web are often adopted by 
researchers to study the value and rules of IT, and every activity that is divided by the 
contribution of profit are all linked with each other to create value for enterprise in the 
structure. 

In earlier days, developing IT systems could create or increase the competitive 
advantage for an organization, but owing to the fast duplicable characteristic of IT, 
this kind of advantage could not exist for a long time. As a result, the resources which 
had strategic value and were difficult to be copied could be the source of lasting 
competitiveness. In the literature of IT assessment, there are three kinds of analysis 
views as follows: 

 
2.2. Views of IT Assessment 
2.2.1. Resource-Oriented View 
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It is a classic strategy to treat IT investment as a resource. IT spending or 
investment is regarded as expenditure if that function can be duplicated easily and 
cannot constantly offer a competitive advantage. However, a resource-oriented view 
focuses on IT skills and its integration with IT investment into an organization, 
especially in terms of intangible benefits. 

Pike et al. (2005) takes a resource-based view of the process in order to 
understand the dynamic value creation of resources in R&D organizations. Intangible 
resources are usually categorized into three main groups – human, organizational, and 
relational. Pike divided tangible resources into two groups – physical and monetary. 
He was of the opinion that resources themselves never create value. Resources are not 
just static assets, but dynamically interact with each other to be transformed into value. 
Using conceptual maps of the value shop he describes the interaction of processes and 
proposed that the basic triangle structure between human, relational, and 
organizational capital should be visible in any R&D organization. 

 
Fig. 2.1: Resource categories 

Source: Pike et al. (2005) 

 
Fig. 2.2: R&D Dynamics 
Source: Pike et al. (2005) 

In order to identify key value drivers, especially intangible assets, Pike et al. 
(2005) first defined a minimum set of level one and level two resources which were 
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distinct, complete and independent. Secondly, Pike et al. (2005) discussed how 
resources interact with each other and generated a conceptual map of resource 
deployment, called Navigator, and an influence space of resource effect, called 
Effector Plot. Using those diagrams, Pike could understand the resource identification 
and utilization in those R&D organizations. 

Using a resource-oriented view, Pike et al. (2005) created the Navigator, as seen 
in the below figures. Pike et al. (2005) considered the company resources as being 
used ineffectively and inefficiently. Pike suggested that the firm concentrate on both 
knowledge input and results output with the external world, especially customers and 
suppliers. The firm was heavily dependent on management for direction. In order to 
increase sustainability and reduce dependence on individuals, Pike et al. (2005) 
suggested that the firm address the issue of management quality and usability, such as 
putting in place a research management system. 

 
Fig. 2.3: Navigator (PharmaWorld) 

Source: Pike et al. (2005) 
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Fig. 2.4: Effector plot (PharmaWorld) 

Source: Pike et al. (2005) 
 

2.2.2. Capability-Oriented View 
The financial performance of a firm is more related to IT asset management than 

the level of organizational IT spending. Diverse problems associated with IT 
assessment have been widely reported. When the purpose of IT investments is to 
improve operational efficiency, many traditional methods of evaluation may be 
suitable. However, if managers need to consider the wider strategic implications of IT 
investment, they should be concerned about their responsibility, vision, and future 
benefits. 

Irani (2002) proposed an idea called concept justification. The traditional 
investment justification process centers on the details of direct project costs. 
Concept-based justification, however, requires a more persuasive approach to 
understand IT investments in the real world. This approach is likely to be sought by 
those with executive responsibilities, and it aligns the project proposal with the 
medium/long-term strategic and financial business plan of the company. It can also be 
expanded to operational employees. In other words, this approach can be used to 
communicate with project directors, senior management or operational stakeholders 
who surround the adoption of new technology. 
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Fig. 2.5: Concept & financial justification stakeholders 

Source: Irani (2002) 
 
Irani (2002) takes the MRPII, the second generation system for raw materials, as 

an example. This is an ERP predecessor and one of the key modules of ERP. In 
bellowing figures, the MRPII’s benefit, for the whole life cycle, can be divided into 
strategic, tactical and operational benefits. Each part can be divided into financial, 
non-financial and intangible. (1). Strategic benefits depend on the growth of revenue, 
successful modules, and the increasing market rate. (2). Tactical benefits depend on 
factors like the flexibility of production, quality promotion, open discussion and 
integration of enterprise functions. These would not be considered in assessment 
methods related to operational and financial affairs. (3). Intangible benefits include 
the flexibility of reporting structures, quantity of online communication, network 
ordering and purchasing, and reduction of manpower. 
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Fig. 2.6: Taxonomy of benefits considered as part of cost/benefit/value analysis 
Source: Irani (2002) 

 
Fig. 2.7: Taxonomy of costs considered as part of bespoke cost/benefit analysis 

Source: Irani (2002) 
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2.2.3. Management-Oriented View 

In a great deal of research, the independent variables are inconsistent. It is very 
hard to identify which variables should be included and understand the tangible or 
intangible benefits that IT generates. The length of the influence period for IT is the 
issue to study. Because IT is used by people and organizations, the dynamic 
interactions are not clear. The proportion of variables that would lead to incorrect 
results should also be considered. 

Davern & Kauffman (2000) present a perspective that emphasizes the 
importance of understanding where potential value from IT investment lies and how 
best to relate it contextually to the measurement of the firm’s realized value across 
multiple levels of analysis. In order to understand how and why realized value often 
differs in practice from potential value, they clearly define the potential offered by IT 
investment and highlight the key role of value conversion contingencies. 

 
Fig. 2.8: The IT Value Creation Process: From Potential to Realized Value and Return 

Source: Davern & Kauffman (2000) 
 
Conversion-effectiveness problems within a firm are a difficulty for any investor 

trying to justify an IT investment. Davern & Kauffman (2000) argue that an 
appropriate assessment methodology is one that leads to an understanding of the 
potential value of an IT investment. The bellowing figure depicts this relationship 
between potential value and realized value and summarizes the key issues. 
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Fig. 2.9: Potential Value, Conversion Contingencies and Realized Value 

Source: Davern & Kauffman (2000) 
 

 
Fig. 2.10: Value Conversion Contingencies Across Multiple Levels of Analysis 

Source: Davern & Kauffman (2000) 
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Davern & Kauffman (2000) propose that the location of potential value occurs 
where the opportunity to obtain returns from IT investments exists for an organization. 
This can occur at the level of the individual user, the work group, the business process, 
the firm, or the marketplace. Importantly, the two locations (potential and realized) 
are not necessarily the same. Any given IT project may have more than one location 
of value. Furthermore, a project that has a positive potential value at one level of 
analysis may have a negative potential value at another. Therefore, identifying both 
the locations of potential and where IT value gets realized is critical to how 
researchers and practitioners understand the measurement of value contribution from 
IT investments in organizational settings. 

 

Fig. 2.11: Discovering Potential and Realizing Value 
Source: Davern & Kauffman (2000) 

 
Their framework and approach provides not only guidance about how and where 

to measure value potential and value payoff, but also a way of thinking about IT 
investment and the associated conversion contingencies that can limit the realization 
of an IT investment’s potential. 

 
2.3. Performance Indicators in High-Tech Industry 
2.3.1. IC Indicators of PIP project in the IT Sector 

Claessen (2005) reported how IT sector organizations in all five Nordic countries 
have worked together to start a project on using intellectual capital (IC) reporting to 
improve strategy formulation in SMEs in the IT sector.  

From a management perspective the question is also whether there is any relation 
between IC measures or indicators and the managerial steering models available and 

 16



if this affects the strategy formulation process. There is a vast body of available 
literature, Marr et al. (2003) state that there is little empirical testing of theories in the 
area of strategy development, diversification and expansion. 

The PIP project (Putting IC into Practice) is started on February 15, 2004. The 
project's participants consist of three generations of entrants. There are ten companies 
starting as first generation companies, another ten added as second generation after 8 
months from start and finally the last ten as third generation enter the project in month 
24. The project is divided into four phases and tasks. 

 
Fig. 2.12: PIP Project overview 

Source: Claessen (2005) 
(1). Phase one: Identifying the IC indicators relevant to the business 

The participants had to decide on what indicators to use and how they were 
measured and also list new indicators if not already available. 
(2). Phase two: Writing the preliminary IC report using the Danish guidelines 

The Danish format for IC reporting is made up of two-parts consisting of a 
knowledge narrative on one hand and supporting indicators on the other. In the first 
part, the company stated its vision/mission, explained its business area and its 
management challenges. The IC indicators were then arranged into 15 categories 
along the three different dimensions of IC, i.e. human, structural and relational capital. 
The total number of indicators identified was around 100. 

 

Fig. 2.13: Categories of IC indicators 
Source: Claessen (2005) 
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The challenge was to identify the right causal relationships and track the right 

elements as measures loose validity over time and the nature of things being measured 
is maybe not correctly understood. The first learning point was to identify what 
indicators to use and what these indicators represented. The second learning point was 
to look at the indicators that none or only some of the companies used. 
(3). Phase three: 

The participants met for a work meeting to review the indicators and started 
work on identifying relevant managerial steering models. They would use a revized 
version of the Kaplan and Norton (2004) strategy map. The critical success factors 
(CSF) of the company were then aligned with the company's vision/mission. 

The maps created by the companies listed only a few critical success factors, not 
more than 12 and usually fewer. Hence, the participants unanimously voted them to 
be too complicated to be of practical use. The companies agreed that, the simpler the 
model, the more it would help. The main thing was to identify the IC values and how 
they affect the company and how the future vision/mission of the company could be 
translated into a plan for execution. 
(4). Phase four: 

At the end of the project a possible 30 companies will have completed the 
learning journey, as this is designed as learning by doing. 

By using these indicators with strategy maps and scorecards, the companies are 
provided with tools and information to improve their strategy formulation process and 
develop further their competitive advantage. Claessen (2005) reports on the practical 
application of the resource-based view of strategy, where intangible resources play a 
major role in the internal development path of a company. 

 
2.3.2. Performance Indicators of e-Commerce in the Manufacturing Sector 

A set of constructs to measure e-commerce capability in Internet-enhanced 
organizations, are developed by Zhu & Kraemer (2002). A potential framework for 
augmenting the theoretical basis of e-commerce value is the resource-based view of 
the firm, which links firm performance to organizational resources and capabilities. 
Firms create performance advantages by assembling resources that work together to 
create organizational capabilities. The resource-based view has been extended with 
the dynamic capabilities perspective (DCP) to address the realities of high-velocity 
markets and rapid technological change. DCP refers to the ability of a firm to achieve 
new forms of competitive advantage by renewing technological, organizational, and 
managerial resources to achieve congruence with the changing business environment. 

The Internet is unique in terms of connectivity, interactivity, and open-standard 
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network integration. These characteristics have very different impacts on customer 
reach and richness of information. The integration of e-commerce capability and IT 
infrastructure may improve connectivity, compatibility, and responsiveness of firm 
information systems, which leads to greater efficiency and lower costs. 

 
Fig. 2.14: Conceptual Framework 
Source: Zhu & Kraemer (2002) 

 

 

Fig. 2.15: IT Infrastructure Metrics 
Source: Zhu & Kraemer (2002) 

 

 
Fig. 2.16: Performance Metrics 
Source: Zhu & Kraemer (2002) 
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They analyzed all manufacturing companies from the Fortune 1000 list and 
generated a database of 260 companies. Data used in this study were obtained from 
both secondary data collection and public databases. First, data on e-commerce 
capabilities were collected through detailed content analysis on each company's Web 
site. These capabilities data were then matched with IT-infrastructure variables from 
the Harte-Hanks database of computer equipment, and financial-performance 
variables from Standard & Poor's Compustat database. Some companies used 
extranets or EDI to conduct businesses with their suppliers, which might not be 
observable from the Web site. To collect data on supplier connection and backend 
systems, they designed a survey of IT executives and e-business managers. 
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