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Abstract 

 

The globalisation of business, the growing use of 

information and communications technology (ICT) 

and, the shift from production-based to knowledge-

based economy have given knowledge management 

(KM) a critical position across firms. However, 

there is limited empirical link between KM and 

information infrastructure capabilities [IICs] [1, 2]. 

A key objective of this paper, therefore, is to 

determine the impact of information infrastructure 

capabilities on knowledge manipulation skills. This 

study will also examine specific applications that 

enable KM activities in firms. We will collect data 

from a sample of about 600 firms in MSC using 

questionnaires. Multiple analytical tools will be used 

in this study to determine the significant levels of 

associations and interactions between the variables. 

This research would provide useful information that 

could help MSC companies determine types of 

information infrastructures for effective KM 

implementation. To academics, the empirical 

insights from this study would be useful for theory 

building in the subject area.   
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Research Background 

 

One of the objectives of the World Trade 

Organisation (WTO) is to help trade flow smoothly, 

freely, fairly and predictably [3]. The international 

trade can be significantly eased by communication 

between markets which leading to further 

progression of globalisation across borders. The 

progressive movement of globalisation demands 

employees who can work effectively across national 

and cultural boundaries. For example, progressive 

movement of globalisation in Asia resulting 

increased demand by business for a more skilled and 

educated workforce [1, 2, 4, 5].   

 

Among the efforts undertaken by Malaysia in 

becoming an intelligent nation is the development of 

Multimedia Super Corridor (MSC) project which 

was conceptualized in 1996. The project was 

modelled after Silicon Valley, which will offer the 

best of first-world knowledge and infrastructure, at 

developing-nation costs [6].  This is also an initiative 

designed to help Malaysia leapfrog into an 

information and knowledge economy by the year 

2020.  

 

With this, the number of ICT companies has grown 

tremendously. In 1997, the country had less than 300 

ICT companies. It now has reached 3,400 [7, 8]. As 

for the number of MSC companies, there were only 

94 in 1997 and achieved 1,792 as of 17
th

 April 2007 

[6]. Having qualified for MSC-status, one of the 

conditions for the companies is that, at all times, at 

least 15% of the total numbers of employees 

(excluding support staff) are knowledge workers to 

maintain this preferential status. This requirement is 

in line with the k-economy initiatives complying [6].  

 

One of the main challenges for Malaysia is the 

change in the emphasis of economic development 

from a production-based economy to a knowledge-

based one [1, 4, 9, 10].  

 

While the literature on knowledge management (KM) 

is still growing, an online research of databases 

indicates less than ten KM-related publications in 

Malaysian context to date. Furthermore, none of the 

publications discusses KM in context presented in 

this paper.  

 

Statement of Problem 

The KM literature has largely focused on general 

conceptual principles of KM and knowledge 

management systems (KMS) in leading firms. These 

do not provide concrete evidence on the relationship 

between knowledge manipulation skills and 

information infrastructure capabilities [IICs] 1, 2, 

11-17]. It is thus difficult for knowledge managers to 

plan effective KM and information infrastructure 

despite all the understanding from the literature 

about what knowledge is and how it is created, 

organised, stored/maintained, shared and applied. 

The difficulties arise because an empirical link does 

not exist between knowledge manipulation skills and 

information infrastructure capabilities.  

 

For instance, in 1997, a framework for organising 

corporate memories in KM was developed by 

Gertjan, Rob and Eelco. The framework only 

presents a conceptual outline of corporate memories 

and probably the major contribution is that it has 

identified a number of issues that needed attention 

[16]. 
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While Hahn and Subramani’s framework is valuable 

in focusing attention on the utility, limitations, and 

assumptions inherent in different KMS, it does not 

address the variations in the utility of similar 

systems in different contexts encountered in the 

study. For instance, why was a database of experts 

that was so successful in one division of an 

organisation viewed as being less useful when it was 

expanded to cover multiple divisions? Why did 

discussion forums that were vibrant and successful 

in one organisation fail to generate any user interest 

in another [12]? 

 

An extended KM assessment framework was 

proposed by Kim. Based on the service type and 

knowledge type used, each with two dimensions, 

this extended framework classifies the organisational 

KM frameworks into four distinct groups, which 

may provide more realistic approaches to the 

industry practices. However, there is no perfect 

framework developed so far [14]. It offers a starting 

point for more sophisticated organisational KM 

framework assessment and development [14]. An 

inevitable limitation of Kim’s framework is that it is 

based on one assumption: a firm takes one dominant 

KM approach. However, some companies are 

engaged in multiple businesses that are 

heterogeneous in terms of service type and 

knowledge type used. As such, when a company 

takes multiple KM approaches, the proposed 

framework may not be applied [14]. Furthermore, 

Kim’s framework is limited to the management 

consulting industry in the U.S.A and Canada only. 

Other industries in different countries may indicate 

different results. 

 

Later, in 2005, Rajiv and Sanjiv reiterated the 

potential impacts of ICT-based KM efforts and 

highlighted the need for managers to carefully 

consider the specific circumstances surrounding 

their firms in deciding whether, and what kind of 

ICT-based KM efforts are most appropriate, at least 

in terms of how well they would be received in the 

short term. However, the study may be limited due 

to their focus on a specific KM effort. They made 

simplifying assumption that each announced KM 

effort concentrated on one of the activities such as 

knowledge creation, sharing or applying. In fact, a 

firm may have a number of mechanisms and 

processes.  

 

In addition, there have been numerous studies about 

KM and ICT. However, there have been only limited 

physical numbers of studies about KM and its 

underlying ICT components [14] specifically in 

Malaysian context [2]. Studies conducted in Western 

countries may not be generalised to the Malaysian 

context due to differences in culture and business 

customs [1, 2]. Although there were studies done in 

Asian countries such as Japan [18], Singapore [1], 

Taiwan [17], and Hong Kong [15], they still may not 

be generalised to Malaysian context. 

In 2004, a study on success factors of KM 

implementation was carried out. The study has 

addressed the need for theory-based research on the 

influence of 14 KM factors on the performance of 

organisations in Singapore. The research has 

confirmed previous works on the efficacy along with 

mechanisms to ensure that the KM success factors 

proposed would increase the organisational 

performance [1]. However, the study has selected 

companies in Singapore only. The data could not be 

extracted to the worldwide markets as well as the 

Malaysian market. 

 

Furthermore, although there have been numerous 

studies about KM, there are only a few studies to 

suggest or prove the factors and perceptions of KM 

implementation in organisations. There have been 

only a limited number of surveys done by KM 

experts and consulting companies [1]. Additionally, 

these surveys only provide a general guideline to 

identify the success factors of KM implementation 

in organisations. In order to truly understand the 

information infrastructure capabilities, it is 

indispensable to investigate the underlying 

components of ICT because no individual ICT 

application can exist without its infrastructure 

support [14].   

 

The Holsapple and Joshi’s threefold framework can 

be employed to organise an exploration of available 

technologies. The framework recognised that 

technology can play an important role in KM, but 

does not emphasise its role relative to non- 

technological aspects. That is, the framework is 

applicable regardless of whether one wants to use it 

from a technological, human, or hybrid vantage 

point. However, there are uncertainties found 

especially in KM technology context: 

 

1. What types of technologies can support and/or 

perform each of knowledge manipulation 

activities?  

2. What types of technologies facilitate KM 

initiatives (e.g., measuring, controlling, and 

coordinating knowledge manipulation activities 

and resources)? 

3. What types of technologies can be used for 

storing, representing, and embedding 

knowledge? 

4. How can technology affect projection and 

learning [13]?  

 

Hence, this study addresses the impact of 

information infrastructure capabilities on knowledge 

manipulation skills in MSC Malaysia companies. 

This could provide some clarity to the uncertainties 

in terms of the role of information infrastructure 

capabilities in KM.   
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Recognizing that MSC companies pioneer the ICT 

efforts in Malaysia, a study on these companies 

would provide a guide on the necessary information 

infrastructures that would aid KM implementation. 

Consequently, serve as a reference point for 

companies and industries intending to apply KM 

framework to identify KM technologies and 

infrastructures, which would be useful for KM 

activities and business performance.   

 
Objectives of Research 

The overall goal of this study is to determine the 

impact of information infrastructure capabilities on 

knowledge manipulation skills. Specifically the 

following are the objectives of this study: 

1. To identify the information infrastructure 

capabilities [IICs] that are needed for the 

knowledge manipulation skills;  

2. To determine the impact of information 

infrastructure capabilities on knowledge 

manipulation skills; and 

3. To examine the effect of demographic 

characteristics as moderating variables 

 
Significance of Research 

This research is one of the first that attempts to 

investigate the impact of information infrastructure 

capabilities on knowledge manipulation skills in 

Malaysia. Since the MSC companies are recognised 

as knowledge-based firms, the findings will offer 

useful information to the MSC companies with 

respect to the types of information 

IICs to effectively implement KM and eventually 

lead them to future business success. This study 

would also offer a guideline to other industries on 

key information infrastructure necessary for KM 

implementation. 

 

To academics, the empirical insights from this study 

would add to the theoretical development of the 

relationships between knowledge manipulation skills 

and information infrastructure capabilities. This 

would lead to a better understanding of the 

relationship between knowledge manipulation skills 

and IICs. 

 

Conceptual Framework 

 

The Organisational Information Processing Theory 

(OIPT), developed by Jay Galbraith, identifies three 

important concepts: information processing needs, 

information processing capability, and the fit 

between the two to obtain optimal performance. 

Organisations need quality information to cope with 

environmental uncertainty and improve their 

decision making. Environmental uncertainty stems 

from the complexity of the environment and 

dynamism, or the frequency of changes to various 

environmental variables [19, 20]. The concern of 

OIPT includes organisational needs, organisational 

capability and effectiveness.  

 

Typically, organisations have two strategies to cope 

with uncertainty and increased information needs: (1) 

develop buffers to reduce the effect of uncertainty, 

and (2) implement structural mechanisms and 

information processing capability to enhance the 

information flow and thereby reduce uncertainty. A 

classic example of the first strategy is building 

inventory buffers to reduce the effect of uncertainty 

in demand or supply; another example is adding 

extra safety buffers in product design due to 

uncertainty in product working conditions. An 

example of the second strategy is the redesign of 

business processes in organisations and 

implementation of integrated IS that improves 

information flow and reduces uncertainty within 

organisational subunits. A similar strategy is 

creating better information flow between 

organisations to address the uncertainties in the 

supply chain [19-21]. 

 

With respect to this research, IIC is conceived as 

organisational needs and capability, which will lead 

to better knowledge manipulation skills. In line with 

the foregoing, we consider the OIPT theory 

appropriate for this study.  

 

Independent Variables 

 
In this research, the independent variable is a group 

of information infrastructure capabilities (Fig 1).   

 

Each capability of the IICs is distinct. But they are 

highly interrelated, constrain, facilitate, and 

reinforce each other. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.  Information Infrastructure Capabilities 

 

Dynamic Capability 

KM involves distinct but interrelated processes of 

KM activities. At any point in time, an organisation 

and its members can be involved in multiple KM 

Dynamic Capability 

 

Integrating Capability 

 

Data Management Capability 

 

Security Capability 

 

Utility Capability 

 

Collaborating Capability 
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activity chains. As such, KM is a dynamic 

organisational phenomenon. Organisations need to 

be highly responsive in an environment of rapid 

change. Dynamic capability refers to the ability of 

organisational flexibility with respect to 

environmental changes [12, 16-18, 22, 23].  

 

Organisations need to be flexible and innovative 

when they consider the time to market their product 

and technological change demands highly 

responsive decisions when future competition and 

market structures are difficult to forecast [17]. For 

instance, in collecting organisational knowledge, 

easy to use and easy to remember retrieval 

mechanisms (e.g., search and retrieval commands) 

are important aspects of an organisational KM 

strategy while a variety of search and retrieval 

approaches and tools exist. The challenge in design 

of organisational knowledge retrieval strategies is 

providing timely and easy access to knowledge 

while avoiding a condition of information overload 

[22].  

 

Dynamic capability has been shown to improve KM 

for the delivery of business excellence and 

competitive advantage by facilitating the related 

knowledge resources across the businesses [12, 17, 

18, 22, 23].  

 

Integrating Capability 

Integrating capability refers to the ability of “linking 

individual components and services for the purpose 

of sharing software, communication, and data 

resources” [14]. Information from different 

organisational repositories should be integrated in a 

unified view instead of having information spread 

across many sources within organisation. The data 

sources include file servers, databases, business 

systems, groupware systems, document repositories, 

and the web [24]. Integrating capability of 

information infrastructure can ensure enterprise wide 

compatibility among ICT components so that ICT 

applications can be assessed and used by employees 

across the organisation [14].  

 

Effective performance and growth in knowledge 

intensive organisations requires integrating and 

sharing highly distributed knowledge [25, 26].   

 

From the foregoing discussion, ICT components 

support ICT applications in different levels. ICT 

applications will have varying degrees of 

appropriateness for the KM activities. There is a 

variety of ICT components in an organisation in 

order to support different levels of KM activities. 

Hence, it is indispensable to integrate all physical 

ICT components (such as hardware, software, data 

and telecommunications) working together as an 

integrated resource.  

 

Data Management Capability 

Knowledge is comes from data and information [15, 

27]. Data are raw facts that must be stored, grouped, 

analysed and summarised to have meaning. When 

data are organised and processed in a meaningful 

context, they become information. Knowledge 

consists of data and information that has been 

organised and processed to give understanding, 

experience, and expertise in a specific context [24, 

26]. The organised and processed knowledge is the 

KM activities. Hence, data management includes 

creating, organising, storing/maintaining, sharing 

and applying data. 

 

Data management capability includes the capability 

to manage data. This capability includes database 

management systems [14], data storing (databases or 

online repository) [28], data tracking [28], data 

transaction [22, 28], data analysing [28] and data 

translating [28].    

 

Security Capability 

Security is the capability to minimise ICT 

vulnerability and abuse [14]. Security in an 

organisation focuses on maintaining knowledge in 

its original and constructive state (i.e. not losing it or 

allowing it to become altered or obsolete) and 

keeping knowledge from unauthorised transfer to 

other organisations using policies,  procedures, 

technical and legal measures [14, 29]. The policies, 

procedures, technical and legal measures include 

backup, disaster management and recovery planning 

[14].  

 

Utility Capability 

KM is the basis for the effective utilisation of many 

important resources [15]. Utility capability is the 

basic and common services that every type of 

information infrastructure has. Even though all 

capabilities are important, in order to support 

different needs, different KM frameworks will need 

different capabilities at different degrees [14, 17]. 

Utility capability includes ICT planning, training, 

education, customer service and support.  

 

Collaborating Capability 

Collaborating capability refers to the ability of 

linking people so that they can work together.  

Collaborating capability of information 

infrastructure can ensure mutual efforts by two or 

more individuals in order to perform task [14, 24, 

25].  

 

The rise of suits of collaboration tools over the last 

couple of years has been substantial [25]. Most of 

the largest ICT vendors, for example, IBM have 

introduced the concept of activity-centric 

collaboration through Activity Explorer, and MS 

Office Communicator delivers enhanced 

collaboration between many of its synchronous 
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communications. Those developments are a 

welcome improvement to the collaboration 

technologies and it is expected to see more in the 

near future [25].  

 

Collaboration tools are central to KM effectiveness. 

Common collaboration tools include instant 

messaging, SMS, e-mail, discussion groups, blogs, 

wikis, bulletin boards, project workspaces, task lists, 

calendars, document sharing and corporate portals 

[14, 24, 25]. For instance, corporate portals can also 

give organisational participants the ability to create a 

shared community because they present a natural 

forum for online collaboration by assembling a set 

of content and services to which members of a group 

have special accesses [14, 24, 25]. 

 

Dependent Variable 

 
The dependent variable in this research would be 

knowledge manipulation skills. This refers to the 

capability of performing KM activities using 

information infrastructure capabilities. For instance, 

an individual’s knowledge manipulation skills can 

be applied to create a unit of knowledge for the 

organisation or the skills of multiple participants 

may jointly create knowledge [12-15, 17, 23, 24, 30].  

 

Moderating Variables 

 
Demographic characteristics of respondents and 

companies do moderate the relationships between 

the independent and dependent variables. There 

were five key characteristics viewed as demographic 

characteristics: job title, number of years in the 

position, educational background, number of 

employees and annual avenues [14].  

 

Further, types of ICT application would be tested as 

moderating variable [14, 15, 17, 23, 24, 25, 31]. The 

most frequently utilised types of ICT application 

include Intranets, content management systems, 

document management systems, relational and 

object databases, groupware and workflow systems, 

data warehousing systems and data mining systems 

[15, 22].  

 

Hypotheses 

 

The hypotheses for this study include: 

 

H1: 

 

 

 

High information infrastructure 

capabilities will positively influence 

knowledge manipulation skills.   

  

H2: Types of ICT application would 

moderate the effects information 

infrastructure capabilities on knowledge 

manipulation skills. 

 

H3: Demographic characteristics would 

moderate the effects of information 

infrastructure capabilities on knowledge 

manipulation skills. 

 

Research Model 

 

The research model includes three groups of 

variables. These variables are based on theoretical 

and empirical considerations described above. Table 

1 summarises the variables and sources. 

 

The research model is summarised and presented in 

Fig 2. The information infrastructure capability [IIC] 

is the independent variable. Knowledge 

manipulation skill is the dependent variable. 

Demographic characteristics and types of ICT 

applications are the moderating variables.  

 

We conceive IICs as organisational needs and 

capabilities, which influence knowledge 

manipulation skills. Consequently, firms that have 

high IIC capability that are used effectively to 

enhance knowledge manipulation skills would have 

a greater chance of achieving higher performance. 

 

Table 1: Summary of Variables 

Item Variables Sources  

Independent 

V1 Information Infrastructure Capabilities 

 V5: Dynamic  

 

[12, 17, 18, 22, 23] 

 V6: Integrating  [14] 

 

   V7:Data 

Management 

[14, 18, 22, 24, 28] 

 V8: Security  [14, 29] 

 

 V9: Utility  

 

[11, 12, 14, 24, 28] 

 V10: Collaborating [14] 

   

Dependent 

V2 Knowledge 

Manipulation 

Skills 

[13] 

Moderating 

V3 Demographic 

Characteristics 

[14] 

 

V4 Types of ICT 

Application 

[16-18, 22, 28] 
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Research Methodology  

 
Research Questions 

The main research question of this study is: 

What is the impact of information infrastructure 

capabilities on knowledge manipulation skills? 

Specifically, it tries to answer the following 

research questions: 

• What are the information infrastructure 

capabilities needed to enhance knowledge 

manipulation skills in organizations? 

• Are there any interaction between 

knowledge manipulation skills, types of 

ICT applications and demographic 

characteristics?  

 

Source of Data 

Primary data will be derived from a set of 

survey questionnaire. The questionnaire was 

developed based on the literature review, the 

objectives of the study and the three hypotheses. 

The survey questionnaire will be distributed to 

about 600 middle IT managers working in the 

MSC companies to collect relevant information.  

 

Questionnaire Design 

The research questionnaire will have three main 

sections. Section A will have two parts.  We 

will design Part A for data on organisational 

and individual respondents’ demographic 

characteristics. We will use nominal scale to 

measure the respondents’ answers in this part 

[32, 33]. 

 
Section B will include questions on the 

respondents’ agreement or disagreement on the 

current business environment of information 

infrastructure capabilities as adopted from both 

Choi and Chongs’ studies [5, 34]. Most 

questions in this section will be positively 

worded. Rensis Likert has formalised this 

procedure through the creation of the Likert 

Scale [32, 33], a format in which respondents 

are asked in the example as follows: 

 

1 = Strongly Disagree 4 = Agree 

2 = Disagree 5 = Strongly 

Agree 

3 = Neither Agree nor 

Disagree (neutral) 

   

 

Responses will be coded in such a way that 

higher values indicate higher levels of 

agreement. Each respondent would then be 

assigned an overall score representing the 

summation of the scores received for his or her 

responses to the individual items. Since the 

questions require the respondent to indicate the 

level of agreement on each item and the 

distance between points has meaning, interval 

scale will be used [32, 33]. 

 

Section C will be designed to collect 

information on information infrastructure 

capabilities that are needed for knowledge 

manipulation skills. Nominal scale again will be 

used to measure the respondents’ answers as in 

Section A [32, 33].  

 

Sampling Method 

The population frame for this research contains 

about 1,711 companies as at 17
th

 April 2007 

[35]. We will use simple random sampling to 

select the samples for this study. This sampling 

design allows all company in the database equal 

chances of being selected [33].  

 

Unit of Analysis 

The unit of analysis in this study will be 

organisation. The questionnaire will be 

 

Demographic 
 

characteristics
 

 

H1 
 

H2 
 

H3 
 

Information 
Infrastructure  
Capabilities  Knowledge 

Manipulation Skills 
 

•
 

Dynamic
 

•
 

Integrating
 

•

 
Data Management

 
•
 

Security
 

•

 
Utility

 
•

 
Collaboration

 
 

 
•

  Number of years in the 
position

 
•

  Educational 
background

 

   
•

  
Annual avenues

 

 

•
  Intranets 

  
•

  Content management systems
 

•
  Document management systems

 
•
  Relational and object databases 

 
•

  Groupware and workflow systems 
 

•
  Data warehousing systems 

 
•

  Data mining systems 
 

•

 
Creating

 
•
 

Organising 
 

•
 

Storing/maintaining
 

•
 

Sharing 
 

•

 
Applying organisation’s knowledge

 

 

 
 
 

 

Dependent variable 
 

 

Moderating variable 
 

 

Independent variable 
 

 

Key: 
 

Output
 

Types of IT 
Application 

 

Fig 2. Research Model 
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addressed to the middle managers of each of the 

chosen company will be invited to participate in 

this study because of their importance as 

stressed by many knowledge management 

researchers (see the next section). Nonaka 

(1994) asserted that the most important 

knowledge creating individuals are neither top 

managers nor lower managers. It is the middle 

manager that takes a strategic position at which 

he or she combines strategic, macro, universal 

information and hands-on, micro, specific 

information. They serve as a bridge between the 

visionary ideals of the top and often chaotic 

reality on the frontline of business.  

 

Literature suggests that ultimate KM initiatives 

are to make tacit knowledge explicit [12, 14, 18, 

22, 26, 28, 36, 37]. Middle managers synthesize 

the tacit knowledge of both frontline employees 

and top management, make it explicit, and 

incorporate it into new technologies and 

products. In other words, they are the true 

knowledge engineers of the knowledge-creating 

company [1, 2, 18].  

 

Middle managers perform an even more critical 

role than binding top to bottom or inner to outer 

core. They tie the company together 

horizontally by looking for opportunities to 

leverage skills, methodologies and capabilities 

– in other words – organisational knowledge. 

They are closer to the marketplace than the 

senior executive and possessing a more 

strategic perspective than the front-line worker. 

A key role of middle managers has been to 

make meaning or knowledge from the 

information gathered at the front line, a task 

which the senior executives of the organisation 

generally have neither the time for nor the 

appropriate perspective of. 

 

Posing questions to the right person is critical in 

any survey approach; a middle manager from 

each MSC-status company will be selected to 

participate in this study due to their importance 

as stressed by many KM researchers. In other 

words, middle manages are appropriate persons 

and knowledgeable about the topic to answer 

the survey questions. This is especially true 

when the unit of analysis is organisation [32].  

 
Pilot Survey 

A pilot survey aims at providing an opportunity 

to measure face validity and reliability of the 

instrument [32, 33]. Based on the above 

recommendations, a pilot study for this research 

is necessary in developing the survey 

questionnaire. Pilot study will be conducted 

using a group of 20 middle managers. The 

suggestions and comments from the pilot study 

will be evaluated and incorporated into the 

survey or test design prior to the actual study.  

The revised questionnaire will then be sent to 

KM and information system experts for further 

reviews. These experts will be professors in 

academic institutions. 

 

Data Analysis Techniques 

 

We will apply multiple data analytical 

techniques in this research including factor 

analysis, multiple linear regression, t-test, 

analysis of variance (ANOVA), and Bonferoni 

post hoc test. Structural equation modelling 

(SEM) will be used to test the model [38].  

 

The descriptive analysis will enable 

understanding of respondent's feedback using 

frequency, mean and standard deviation [32, 

33]. In order to develop reliability and validity 

measurement for the variables, factor analysis 

will be carried out before subjecting the data to 

inferential analysis. Multiple linear regression 

will then be used to examine the relationship 

between independent and dependent variables. 

T-test and ANOVA will be used to understand 

the level of significant difference between 

variables especially the demographics, types of 

ICT application and the key constructs (Fig 3).  
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