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Abstract— In the Malaysian public sector, a group of Information Technology (IT) experts and decision makers is the mastermind of the future of Information Communication and Technology (ICT). Therefore, common understanding between the IT experts and the decision makers is imperative for a collaborative and comprehensive decision making. However, there are few studies that gauge the parties’ potential in knowledge integration, especially in terms of communication. Hence, developing further understanding of the communication factors that influence the knowledge integration between IT experts and decision makers is essential. Literature analysis showed that four factors influence the knowledge communication conceptual model: sharer, knowledge, relationship, and institution. However, after examining the Malaysian public sector by using purposive sampling strategy, there is a need to enhance the factors by highlighting two new items: high-level thinking and type of knowledge. These additional factors would improve the comprehensive knowledge communication in organizations for the decision making process. 
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I.  Introduction 

Knowledge management (KM) has been extensively applied to elevate the importance of knowledge in organizations since knowledge has become one of the main elements in the decision-making. Knowledge is defined as information combined with experience, interpretation and background, and is a high-value resource ready to be applied to decisions and actions [1]. Knowledge is also considered as a resource and a competitive advantage to organizations. Hence, the success of an organization is closely related to the strategic capabilities in decision making. KM is based on the idea of “spiral process” movement between explicit and tacit knowledge [2]. Therefore, an astute insight in the Knowledge Management Body of Knowledge (KMBOK) would help to control knowledge as useful resources in an organization. In order to formulate an established KMBOK, the elements of the Knowledge System Knowledge (KSK), the Project Management Body of Knowledge (PMBOK), the Leadership and Managerial Knowledge (LMK), and the Organizational System, Structure and Process Knowledge (OSSPK) are referred to as they complement KMBOK in terms of organizations, societies, cultures, skills, tools, and knowledge of managers to ultimately accomplish an organization’s mission and vision [3]. However, KMBOK and PMBOK are two divisions of management interconnected in practical and theoretical ways [4]. A project management requires managing knowledge while knowledge management is essential to a project management process including the human capital, and the technical and the sociocultural aspects. PMBOK consists of integration, scope, time, cost, quality, human resource, communication, risk, and procurement management, all of which is the sensible components of KMBOK [3], [5]. The Malaysian public sector, due to population dynamics and technology trends, makes delivery sector as an obligation. Being one of the developing countries, the Malaysian government intends to be more citizen-centric and to focus on enhancing the productivity of the public sector through a whole-of-government approach supported by a lean and agile structure, competent talents, an effective delivery of projects, and efficient services of the local authority to mirror developed countries such as Japan and the United Kingdom. Therefore, the parties responsible for determining the direction of the organization should have the skills and the strategic thinking in order to produce more high-performance results. Since many ICT projects will soon be developed in Malaysia, the development of the ICT projects in the Malaysian public sector is one of the remarkable areas to explore. In line with a previous study [6], many projects were successfully executed in terms of the technical work but the projects did not meet the stakeholders’ expectations because of poor communication. For instance, one out of five projects was unsuccessful due to ineffective communication [7]. Most of the ICT projects in the Malaysian public sector were unable to meet the stakeholders’ expectations [8] whereas one of the factors in a successful ICT project is an effective communication [9]. Consequently, many studies have been conducted to find out reasons and to resolve the problems from the perspective of IT expertise and technology. One of the challenges is to integrate knowledge between IT experts and decision makers, owing to the different common ground among them such as the different language usage, the numerous fields of expertise, and the ICT jargons [10]. Therefore, it is difficult for the decision makers to understand, digest, and integrate the presented information into valuable knowledge during a decision-making process [10]–[12]. Since small attention is given in the knowledge communication area and in the existing academic publications, the objectives of this paper are:

i)
to explain the importance of knowledge communication in the Malaysian public sector; and 

ii)
to identify relevant factors based on conceptual knowledge communication model and preliminary study.

In order to achieve the objectives, we conducted a literature analysis to identify factors in knowledge communication conceptual model. Then, for clarification purposes, a preliminary study was conducted. We performed the preliminary study by interviewing five participants that have experiences with ICT projects in the Malaysian public sector. The following sections are organized as followed: section 2 explains the general idea of knowledge communication, section 3 discusses the applied methodology, section 4 describes the analysis of the findings and the discussion of the study and section 6 concludes and provides recommended scope for future research.

II. Literature Review and Related Works
The success and the outcome of an organization are closely related to the strategic capabilities in decision-making. An organization is a body that consists of various individuals whose varying duties and roles are to achieve common goals. According to a study, the achievement of an organization’s goals depends on two major elements: humanity and non-humanity [11]. Leadership, expertise, and commitment to work are few examples of humanity element while processes, policies, technologies and equipment are non-humanity element. In order for any organization to maintain its establishment and competitiveness, both elements must cooperate with and complement each other, and operate as a first-class team. To make well thought-out decisions, decision makers are often required to delegate the preparations to experts to gather technological opinions in a more reliable manner. Hence, the integration of knowledge or better known as knowledge integration (KI) with the experts who understand the subject matter in-depth is essential for effective decision-making. A study stated that the integration of knowledge is a key element in solving organizational issues or problems in an incorporated method [13]. Many studies have  highlighted the importance of communication perspective towards a more effective KI [10], [14], [15]. The relationship between IT experts and decision makers is addressed in ICT project management, especially in the stage of project initiation [16]. The business analysis is also crucial during the project initiation [17]. During business analysis, IT experts need to engage with decision makers to help with defining the project’s scopes, the expected outcomes (deliverable), the acceptance criteria, and the business requirements.  One of the essential elements during business analysis is the communication pattern between IT experts, decision makers, stakeholders, and an IT team to clarify the knowledge for a successful project. Therefore, a proper knowledge communication model is imperative so that organizations can produce the best product in their field. 

A. Knowledge Communication Theoretical Background

As mentioned earlier, knowledge communication (KC) is one of the divisions in KM. Although the concept of KC is still new, the effectiveness in managing aspects of an organization is undeniable. KC is beyond communicating information or feeling because it requires conveying the entirety, including the situation, the background, and the basic hypothesis. Moreover, it requires the statement of personal opinions and experiences. It differs not only in what is communicated, but also in how one communicates with another. High-quality communication between decision makers and experts is possible if the experts can adapt their content and communication style to the needs of the decision makers; and if the decision makers fully instruct the experts their requests, and provide clear and regular feedbacks [10]. Communication is a process of acquiring all information, then interprets and circulates it to the parties involved while knowledge is the understanding of information by experience or study [18]. 

According to a study, “knowledge communication can be defined as (deliberate) activity of interactively conveying and co-constructing insights, assessments, experiences, or skills through verbal and non-verbal means” [19]. KC has taken place when an insight, experience or skill has been successfully reconstructed by an individual because of the communicative actions of another. The exchange of know-how, know-why, know-what, and know-who through face-to-face or media-based interaction is crucial. Although the phenomenon of KC has been going on for quite some time in many organizations, it is still new in the world of academic research learning. KC is more than communicating information or emotions such as facts, figure, hopes, commitments, and others because it requires expressing perspective, basic hypothesis, personal opinions, experiences, and backgrounds of any situation. Experts from numerous fields share their opinions and insights to managements or clients to better understand the relevant issues.

B. Knowledge Communication Conceptual Model

Since KC is used to overcome the existing weakness of KM in knowledge sharing and knowledge transfer [20], the knowledge sharing framework [21] and the knowledge transfer framework [22] were chosen to develop knowledge communication conceptual model. Fundamentally, knowledge sharing framework attempts to collect all facts and data into one before it supplies a more complete approach to understand the event of knowledge sharing between IT experts and decision makers. The term knowledge sharing has been defined and interpreted in many ways but in this research, the conceptual definition of knowledge sharing “involves social interaction and is a two way voluntary process” [21]. Knowledge sharing usually happens when a person is interested to help other people develop a new action potential. From the prior research, five knowledge sharing frameworks [21], [23]–[26] were reviewed and compared. The five knowledge sharing frameworks were selected based in the context of communication, consideration on organization setting, recently published in journal, related to knowledge communication in Malaysian public sector and remarkable to look into it in this study context.

TABLE I.  Factors of five selected knowledge sharing framework
	Factors in KS / Authors
	Minu Ipe (2003)
	Wang & Noe (2010)
	Aslani et al (2012)
	Chen & Cheng (2012)
	Schaeur  et al (2015)

	Motivation
	/
	/
	/
	X
	/

	Culture Characteristics
	/
	/
	X
	/
	/

	Knowledge
	/
	X
	X
	X
	/

	Individual & Team Characteristics
	X
	/
	X
	X
	/

	Personality
	X
	/
	/
	/
	/

	Perceptions 
	/
	/
	/
	/
	/

	Organizational Characteristics
	X
	/
	X
	/
	/


The table lists seven (7) highly mentioned factors being discussed by authors in various studies. However, two (2) factors were less mentioned: knowledge, and individual and team characteristics. Therefore, this research will focus on those less mentioned factors. In this research, we chose ShaRInk framework by Schauer et al. (2015) because it is the most recent out of all, the 12 interrelationships, with all the factors related to the KC in the Malaysian public sector; an enhancement from a previous study [24]; and an opportunity to explore this framework in the study. 

With regards to knowledge transfer, according to a study [27], knowledge transfer involves communicating what one knows with others or consulting to learn what they know. Although the knowledge transfer models/frameworks are slightly different, they still share some resemblance. Fundamentally, the idea of knowledge transfer is the communication or partnership between two main components; a source (sender) that shares knowledge and a receiver who obtains the knowledge [28]. Therefore, it will provide a solid foundation to gather proof and facts which will enable to confirm, invalidate, or revise each process before a new thought of the most appropriate selections might occur. Five (5) knowledge transfer frameworks were compared. The frameworks were taken from multiple studies [22], [29]–[32]. Same as knowledge sharing frameworks, the selection of these five knowledge transfer frameworks are based on the context of communication. Even though some of them are not specifically mentioned in the communication, but the context and purpose are for communication benefit and show concern in transferring knowledge.
TABLE II.  Factors of five selected knowledge transfer framework
	Factors/Authors
	Swee Goh (2002)
	Bhagat et al (2002)
	Ward et al (2010)
	Liyanage et al (2009)
	Waveran et al (2014)

	Knowledge Type
	/
	/
	/
	/
	/

	Transfer Mechanism
	/
	/
	/
	/
	/

	Transfer Success
	X
	X
	/
	/
	/

	Problem Identification
	/
	X
	/
	/
	X

	Context analysis
	X
	X
	/
	X
	X

	Absorptive Capability
	/
	/
	X
	/
	X

	Leadership
	/
	X
	X
	X
	X


Based on table II, there are seven (7) common factors found in the five (5) frameworks. Nevertheless, two (2) factors were less mentioned: leadership and context analysis. Hence, this research will focus on these two (2) factors. The idea of the chosen knowledge transfer model is mainly built upon two main elements, source and receiver, or known as ‘an act of communication’ [22]. The type of knowledge in this model is tacit and explicit based on a previous study [33]. 
The proposed KC conceptual model combined both knowledge sharing framework [21] and knowledge transfer model [22] with four main categories: sharer, relationship, institution, and knowledge. Since the type of knowledge was included as an item for the knowledge category, this proposed model should have a better perspective of any project management especially in ICT. The first category was sharer which consisted of three factors: individual characteristics, motivations, and perceptions on knowledge to be shared. The second category was institution which included cultural characteristics and organizational context as the factors. For the relationship category, interpersonal and team characteristic was the only factor. The last category was knowledge in which type of knowledge was the factor. The modes of knowledge transfer from the source to the receiver were divided into four types [33]. The complete background, the context and the experience in relevant issues or problems can be shared amongst a team of decision makers and IT experts. A mutual understanding between IT experts and decision makers will lead to an improved and well thought-out decision-making. The next section explains the KC in the Malaysian public sector and the preliminary study conducted on the Malaysian public sector.
C. Knowledge Communication in Malaysian Public Sector

I. Initial Study


This study is to continue in greater depth the perspective of the decision makers in the Malaysian public sector environment. The relevance of this field was gauged by directly observing the cases of the public sector in Malaysia where IT experts and decision makers have differing requirements, and guidelines for a comprehensive overview. An initial study was done in one of the agency in Malaysian public sector in order to confirm on knowledge communication difficulty occurred between IT experts and decision makers. Based on result, IT experts are having problems with explanation of their findings to the decision makers. With different individual backgrounds, extensive scopes, and diverse ideas, it is difficult to grasp the big picture, especially when the integration is carried out between various domains of knowledge. Decision makers on the other hand also have difficulties while expressing the needs and requirements condition  to the IT experts. Therefore, when IT experts and decision makers discuss on a particular issue without proper guidelines, they will construct an overall picture of the issues based on their own understanding. The uncertainty and the confusion in establishing a comprehensive overview will lead to actions that deviate during the phase of analysis and subsequent synthesis. As a result, to resolve certain issues, laying down the overview of the standards and focuses is important to readjust the mental model of all parties involved, and to reach a mutual understanding. The overview will also act as a blueprint that becomes the main driver to the understanding, to improve on the understanding, and to make decisions with high integrity [10], [34]–[36]. 

II. Preliminary Study

A preliminary study was conducted on the Malaysian public sector to get an idea on KC. According to some studies [37], [38], the ICT projects in the Malaysian public sector were decided during a steering committee meeting. There are four layers of steering committee for ICT projects in the Malaysian public sector. The first IT steering committee is ICT and Internet Governance Committee (IIGC), Ministry ICT Steering Committee (MISC) for the ministries, ICT Technical Committee (ITC), and Agency ICT Steering Committee (AISC) for the agencies. Hence, both IT experts and decision makers have full authorities on the ICT projects, and responsibilities in making an informed decision together. Subsequently, enhancing the forementioned steering committees is vital in order for IT experts and decision makers to understand and to appreciate the value of ICT projects. Thus, all the approved ICT projects will base itself on not only the business point of view, but also the deeper understanding from the ICT perspectives. By considering the motivation and the initial steps taken from a published study [10], this research is to further delve into the perspective of the decision makers in the Malaysian public sector environment. A set of questionnaires were given to five participants involved in ICT projects. They had different occupation and education background, and consisted of two (2) IT experts (P1, P2) and three (3) decision makers (P3, P4 and P5). Further explanation on methodology is in Section 3.

III. Methodology


The study intends to seek further understanding of KC in the Malaysian public sector. For this study, the participants were selected according to purposive sampling strategy [39]. According to the strategy [39], the information-rich qualitative data, the analysis and the interpretation would enable to study the case in-depth and the capability to learn about issues that reflect the purpose of inquiry. The evaluation intends to observe the decision-making process in a natural way. Hence, conducting the interviews with five participants involved in ICT project and coming from different occupation and education background (two IT experts and three decision makers) was sufficient to value the KC during a decision making process. The participants’ criteria were listed in Table III. 

TABLE III.  Participant’s Criteria
	Criteria
	Participant
	Designation

	Criterion Purposeful Sampling Strategy (5 participants)

	· Professional/ Managers/ Executives

· 5 years working experience

· Involve in ICT project 
	P1
	Senior IT officer

	
	P2
	Senior IT officer

	
	P3
	Assistant Director

	
	P4
	Deputy Assistant Director

	
	P5
	Deputy Assistant Director


The criterion sampling was used to select individuals that represent a part of the population to determine the characteristics of the whole population. Since this study was to explore the activities that originated from the domain of organization, the first criterion was that the activities must be in a communicative condition. The interviews with all participants were held at their organizations. Each interview was held between 30-45 minutes. The questions were related to the participants’ involvement in ICT projects, the familiarity with the current practices of ICT project management and with the relevant standard operating procedures (SOP), the challenges, the issues and the recommendations to improve the quality of the ICT project management in the Malaysian public sector. Since the participants included both IT experts and decision makers, this study was able to draw a rich and excellent insight and the relevant data on the KC in the Malaysian public sector.

IV. Analysis and Discussion

From the highlighted factors in the previous model, the finding showed four main factors influencing KC in managing ICT projects in the Malaysian public sector. The factors were similar to the proposed KC conceptual model. However, there was one item that was not mentioned by any participants: culture characteristics. During the interview, all participants agreed that the culture characteristics were not relevant since all of them worked in the same ministry but they agreed that it was important to keep the item in the model as it would be applicable in case studies dealing with different ministries or agencies. The findings from preliminary study were shown in Table 4. The participants, however, suggested two additional items: high-level thinking and nature of task.

TABLE IV.  Factors influence knowledge communication in Malaysian public sector ICT projects
	Factors/ Participants (P)
	P1              
	P2               
	P3      
	P4     
	P5

	1.  Sharer

	i. Individual characteristics
	/
	/
	/
	X
	/

	ii. Motivational
	/
	X
	/
	X
	X

	iii. Perceptions
	/
	X
	X
	/
	/

	2. Institution

	i. Cultural characteristics 
	X
	X
	X
	X
	X

	ii. Organizational context
	X
	/
	/
	/
	/

	3. Relationship

	i. Interpersonal & Team characteristics
	/
	/
	/
	/
	/

	4. Knowledge

	i. Nature of task*
	/
	X
	X
	/
	X

	ii.Type of knowledge
	/
	X
	/
	/
	X

	iii.High-level thinking*
	/
	X
	X
	X
	X


Based on the table 4, the majority of the participants agreed about four main factors that contribute to KC namely i) Sharer, ii) Institution, iii) Relationship and iv) knowledge. For the sharers’ factors, including the background, and the motivations towards helping colleagues having absorptive capability in absorbing the knowledge helped improve the process of making reliable and astute decisions for the organization. Sharer is usually a knowledgeable person on certain topics and willing to engage the knowledge sharing with other people. Participant 1 has agreed on the three elements which are individual characteristics, motivational and perceptions. However, participant 2 has the same opinion on individual characteristics only while participant 4 is on perceptions. The participant 3 has agreed on individual characteristics and motivational. On the other hand participant 5 approve on individual characteristics and perceptions.

For the relationship factor, the study found the essential of collaboration between experts and decision makers while performing KC. That’s why all the participants agreed that interpersonal and team characteristics are important to improve the relationship between the sharers during KC. Generally, while handling task, KC process requires the views from multiple sharers (usually experts from different areas within the institute and the decision makers). The sharers need to perform a task jointly, thus require the teamwork to work withing different mental model. Each mental model perceives a different value that is biased on their own interest. Thus, by having different mental model and a very specific view on task, the relationship among the sharer must have collaborative interpersonal skills that able to appreciate the teamwork spirit in order to achieve the shared goal. 

Although the KC process usually occurred during office hours, it is undeniable that some knowledge was communicated outside of work as the communication channels such as WhatsApp, emails, Skype and Messenger were widely put into practice during recent times. However, discussing relevant issues that could be answered during office hours provided opportunity, flexibility, and comfortable situations among the teammates. A long-term relationship among the teammates may provide sturdy ties in facilitating knowledge communication. All participants agreed in this preliminary study with the relationship factor.

For knowledge factors, there are three elements have been said that influence the knowledge during knowledge communication between experts and decision makers; nature of task, type of knowledge and high level thinking. This is because, according to participant 1 and 4, the nature of task for collaborative experts and decision makers always involved  complex cognitive activities (CCA) [40] such as decision making, strategic planning, sense-making and analytical reasoning. The nature of task played a huge role for the sharers to understand and to keep them updated on the current knowledge trend since each CCA dealt based on subject of interest. For example, decision makers must be aware of the current ICT trend (e.g: big data) so that the ability to relate and to understand the depth of expertise in each of big data component increases. Additionally, participant 1, 3 and 4 agreed that these kinds of CCA required higher level thinking. Instead of remembering, knowing, and applying, the experts and decision makers need to perform higher level thinking such as analyzing, synthesizing, creating, and evaluating [41]. Thus, in order to perform more effective decision and outcomes for CCA in these kind of task’s nature, the sharer needs higher level thinking skills. 

Interestingly, participant 1, 3 and 4 have highlighted the tacit knowledge as an additional factor during the interview. They emphasized the difficulties to handle unseen and undocumented knowledge during the knowledge communication between experts and decision makers. This is because, instead of what, where, who and when knowledge, the CCA process were more concerned about why and how knowledge [40]. In general, the why-how knowledge was classified as tacit knowledge and was always known as insightful, and largely based on personal sharer experience. Tacit knowledge was also considered as the most valuable knowledge and the most likely to lead to breakthroughs for an organization [42]. Therefore, in order to perform more effective KC, it is significant to explicit the tacit knowledge during the CCA process [11]
The enhance knowledge communication conceptual model was shown in Figure 1. Consequently, for a comprehensive KC process, one must include the mode of transferring the knowledge. The modes of knowledge transfer from the source to the receiver are divided into four types [33]: explicit to tacit (learning from a report), tacit to explicit (small dialogue session), tacit to tacit (team meetings), and explicit to explicit (email a report).
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Fig. 1. Enhance Knowledge Communication Conceptual Model 

Web services are foreseen as one of the most built up technology by providing better voice commands, cloud adoption data centre, and gadget-technology integration, thus it is essential for KC to use web services. Moreover, web services are also capable to reach new or current users, are operating efficiently and are worth to apply. The channels of communication use web services, thus decision-making process will be easier and smoother for parties involved, and the KC between IT experts and decision makers can be held anywhere and anytime over the internet.
V. Conclusion and Future Work

This paper presents the findings on factors that shape KC conceptual model within the ICT project portfolio in the Malaysian public sector. The findings indicated the details two new items: nature of task and high-level thinking. Another additional improvement identified during the interview was to focus on tacit knowledge. The new KC refined model will present more integrative ideas which provide sufficient flexibility to accommodate a wide range of underlying discoveries by other field of studies. Therefore, further research on tacit knowledge is highly recommended since tacit knowledge is important to obtain mutual connection and understanding between parties for a reliable decision-making process. Another interesting future research is on high-level thinking since many organizations are facing problems in realizing their ICT planning. Based on the findings, we believe that the new proposed KC model is likely to be more comprehensive, covering more important aspects of KC process. 

In conclusion, the discovery of the new research area on KC has contributed an enriched understanding on decision-making process for ICT projects in the Malaysian public sector. Additionally, the new findings in this study suggest an interesting exploration of other areas or industries, such as manufacturing and health care. 
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