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Ameliorating Time and Cost Control with Project Learning and 

Communication Management: Leveraging on Reusable Knowledge Assets

Abstract 

Purpose – Legions of projects fail to attain their time and cost objectives due to ineffective 

coordination. This is often due to a lack of essential learning from projects because of 

insufficient communication and working experience. One of the key reasons why this occurs 

is that managers are unaware of what knowledge needs to be retained. In contrast with 

knowledge management research, which mostly focuses on the systems and processes for 

capturing, storing and retrieval of knowledge, this paper investigates the nature of project 

communication and learning and their role on project time and cost control. 

Design/methodology/approach – A stratified proportional purposive sampling approach was 

adopted in choosing the interview participants for the study. They are experienced industry 

practitioners working on building construction projects in Malaysia. Content analysis was then 

performed on the interview data. The identified variables were further validated by 11 industry 

experts from the three primary construction stakeholders. 

Findings – The results of a series of 12 in-depth interviews with industry practitioners are 

provided to reveal the effective communication tools for sharing and learning in a project-based 

environment, the learning inducing situations involved and the use of reusable project 

experiences to improve time and cost project control.  

Research limitations/implications – A possible limitation of the study is its focus on a small 

group of Malaysian practitioners delimits the generalizability of the findings.  

Originality/value – A 2-phase model with 3-step project management process of input, tools, 

and output is developed from the PMBOK Guide as an aid for more effective knowledge reuse 

in project time and cost control in the future. 

Keywords Overruns, project control, project communication, project learning, reusable 

knowledge. 

Paper type Research paper 
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1. Introduction 

An enduring theme in project management is the poor management of project schedule 

and cost performance despite the considerable amount of research and publications 

investigating the contributing factors involved. Research has reached a saturation point where 

consistently similar key causes are determined (Zidane and Andersen, 2018). For example, 

ineffective coordination (Alaghbari et al., 2007; Doloi et al., 2012) due to insufficient 

communication (e.g. Sambasivan et al., 2017) and the incompetence/inadequacies of  managers 

(Sinesilassie et al., 2017; Yap, Abdul-Rahman, Wang, et al., 2018) due to lack of working 

knowledge/ experience (e.g. Mpofu et al., 2017) continue to manifest in construction projects. 

For instance, the completed low-cost carrier terminal (KLIA2) in Malaysia experienced severe 

delays and nearly doubled cost overruns due to changes in design during construction (Abdul-

Rahman et al., 2016) which arose from communication and coordination issues between the 

airport operator and the anchor airline company. 

Alsehaimi et al.'s (2013) critical appraisal of delay studies in developing countries reveals 

that mainstream research into delay tends to be descriptive and explanatory and lacks 

recommendations to address managerial impediments in construction. Bearing in mind that 

time and cost management are inseparable in construction projects (Kerzner, 2017; Yap and 

Skitmore, 2018), similar omissions can be found in cost overrun studies. In practice, limited 

knowledge is captured from past projects to engender learning (Duffield and Whitty, 2016; 

Fuller et al., 2011; Shokri-Ghasabeh and Chileshe, 2014). Similar observation is reported by 

Mageswari et al. (2017) for the manufacturing sector. Mainga's (2017, p. 454) study on project-

based firms in the United Arab Emirates (UAE) reveals that the major factors inhibiting 

knowledge transfer are “high time pressures towards the end of the project”, “too much focus 

on short-term project deliveries”, and “fear of negative sanctions when disclosing project 

mistakes”. In light of this, AlShamsi and Ajmal (2018) note that knowledge created within a 
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project is usually not diffused, and lessons learned are consistently not shared across projects; 

resulting in valuable knowledge being lost over time. In this regard, it is evident that ineffective 

project time and cost control is primarily due to the reoccurrence of similar mistakes from one 

project to the next. Work procedures are rewritten and retested in ‘reinventing the wheel’ for 

each project. This indicates that the learning from past projects is not being 

retained/communicated for the benefit of future projects. At present, this is very much a human 

issue, involving the commitment and communication inclinations of individual project 

personnel (Yong and Mustaffa, 2013). In a recent study, AlShamsi and Ajmal (2018b) affirm 

that organisational leadership and culture are the most significant factors impacting knowledge 

sharing. As such, an organisation relies entirely on its human capital to learn and share 

knowledge in order to add value for future projects (Ajmal et al., 2017; Mainga, 2017; Sense, 

2008). 

Relevant project management research to date, however, has mostly focused at the 

organisational level, often in terms of knowledge management. Reich (2007), for example, 

observes that myriad organisations continue to fail to learn from experiences. The lessons 

learned are often described too generically which averts their reuse due to lack of context 

(Schindler and Eppler, 2003). To improve time performance of construction projects, Abdul-

Rahman et al. (2008) propose a delay mitigation framework capitalising on project experiential 

learning comprising knowledge identification, knowledge sharing, creation, and integration, 

knowledge exploitation and knowledge storage while Tan et al. (2007) derive a practical 

approach for the rapid capture of project knowledge. Alashwal et al. (2016), then again, 

develop a knowledge utilisation model comprising knowledge acquisition (input), knowledge 

conversion (process) and new knowledge acquisition (output). While these studies assert the 

importance of project learning in project management, they do not establish the types of project 
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knowledge involved, particularly in time and cost control, and how they can be effectively 

captured for the benefit of future projects,. 

In response, and in contrast with most knowledge management research, which focuses 

on the systems and processes of capturing, storing and retrieval of knowledge, this paper 

investigates the nature of project communication and learning and their role in project time and 

cost control. It is worth mentioning using project learning to mitigate time-cost overruns is still 

limited in developing countries (Abdul-Rahman et al., 2008). A review of the literature is first 

conducted to document project learning and communication management as a background for 

the research, followed by the consideration of the role of effective communication in fostering 

team cohesion to instil a collaborative culture to facilitate project learning. The review also 

examines how the re-use of project experiences improves expert judgment in decision-making. 

After introducing the research design and method, the results section presents the key findings 

from the content analysis of 12 semi-structured interviews with industry professionals. This 

reveals the effective communication tools for sharing and learning in a project-based 

environment, the learning inducing situations involved, and the use of reusable project 

experiences to improve project time and cost control. A 2-phase project control model with 3-

step project management process developed from PMBOK Guide is then conceptualised as an 

aid for more effective knowledge reuse in project time and cost control. Concluding remarks 

include the study’s limitations and suggestion for future research. 

 

2. Literature Review 

2.1. Creating Knowledge from Experience 

Kotnour (2000, p. 396) defines project learning practices as “the set of actions the project 

teams used to create and share knowledge within and across projects”. According to Fuller et 

al. (2011, p. 118), “project learning processes can be improved by using an event-based 

© Emerald Publishing Limited. 
This AAM is provided for your own personal use only.  

It may not be used for resale, reprinting, systematic distribution, emailing, or for any other commercial purpose without the permission of the publisher. 
 



5 

 

 

 

approach to project knowledge integration that propagates duetero-learning”. With this 

background, project learning entails learning gained from performing the project. Experiential 

learning theory outlines learning as “the process whereby knowledge is created through the 

transformation of experience” (Kolb, 1984, p. 38). Thus, knowledge is grounded through the 

fusion of grasping together with transforming the experiences. Good conversation offers the 

opportunity for reflection, coupled with meaning-making about experiences that improve the 

effectiveness of experiential learning within the team (Kolb and Kolb, 2009). Both formal and 

informal learning experiences stimulate on-the-job learning and develop competency. In fact, 

people learn best from experience (Senge, 2006; Sense, 2008). Experiential learning theory 

further complements the more common learning curve theory, in which experience is linked to 

proficiency and efficiency. Recently, Savelsbergh et al. (2016) adopted this theory to explain 

the development of managerial competency among project managers through formal and 

informal learning experiences. Another separate study by Love et al. (2015) employed this 

theory in their rework prevention framework using the transformation of experience to create 

knowledge. Praxis, or action with reflection, is also advocated by Love et al. (2016) in case 

studies of rework mitigation. These studies suggest the applicability of this theory in personal 

improvement and mitigation of problems at hand.  

Previous studies indicate knowledge acquisition and utilisation to be a promising strategy 

for improving construction project performance (Alashwal et al., 2016; Carrillo, 2005; Chen 

and Mohamed, 2007; Yap and Lock, 2017). According to Love et al. (2000), motivation for 

learning includes an enriched competitive edge, superior quality management, better client-

supplier relationships, as well as managing and adapting to changes. Capturing and sharing 

experiences attained from completed construction projects is crucial to enhance the 

performance of future projects (Carrillo et al., 2013; Dave and Koskela, 2009). Malaysian 

employers in the construction industry prefer to hire experienced personnel instead of nurturing 
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their own human capital (Abdul-Rahman et al., 2006). In this respect, project learning is a high 

strategic priority for building capabilities for performance (Yeh, 2008). Decision is further 

improved by acquiring the wisdom from the ‘know-what’, ‘know-how’ and ‘know-why’ 

(Corallo et al., 2009; Hussain et al., 2015). Construction organisations should therefore focus 

on sustaining skills and linking learning to project performance (Love et al., 2018; Manley and 

Chen, 2017). In a similar vein, the Project Management Body of Knowledge (PMBOK) 

acknowledges that effective management of project knowledge is vital for continuous learning 

and exploiting the value-addedness of lessons learned (Project Management Institute, 2017).  

To improve overall project performance, Lindhard and Jesper (2016) and Yap et al. 

(2017) underscore the significance of rich communications and sharing of experiences between 

project team members. Accordingly, effective communication coupled with experiential 

knowledge can significantly increase the likelihood of project success (Pawar and Sharifi, 

2002; Yeh, 2008). Kivrak et al.'s (2008) survey of leading Turkish construction organisations 

reveals that the strategic advantages of managing project knowledge are reducing rework, 

speedy customer service, and continuous improvement of working practices, streamlining the 

diffusion of implicit knowledge and disseminating recommended practices. As most 

knowledge in the construction industry is experience-based and tacit, it is necessary to enable 

dissemination for broader exploitation (Chen and Mohamed, 2007). According to Yap and 

Lock's (2017) questionnaire survey of construction practitioners in Malaysia, the three 

significant problems resulting from poor project knowledge management are: (1) knowledge 

that is unavailable when needed, (2) the loss of vital knowledge and (3) repetition of previous 

errors. They also assert that the benefits of capturing project knowledge to include: (1) 

efficiency improvement, (2) quality improvement, (3) time reduction, (4) delivery reduction 

time and (5) decision-making improvement. This is in agreement with Abdul-Rahman et al.'s 
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(2008) claim that not reusing knowledge contributes to recurring errors and haphazard 

decision-making, which ultimately results in schedule delays.       

As Meredith and Mantel (2012, p. 302) advocate, “past knowledge…should be built into 

estimates of future project performance”. The Project Management Institute's (2017, p. 98) 

PMBOK Guide accentuates “using existing knowledge and creating new knowledge to achieve 

the project’s objectives and contribute to organisational learning.” In this context, reusing 

knowledge by the adaptation of realistic approaches or repurposing conceptions can preclude 

the “reinvention of the wheel” and help avoid the recurrence of similar mistakes. Even though 

the breadth of reusable project knowledge is considered to comprise “process knowledge, 

knowledge about clients, costing knowledge, knowledge about legal and statutory 

requirements, knowledge about reusable details, knowledge of best practices and lessons 

learned, knowledge of performance of suppliers and knowledge of who knows what” (Tan et 

al., 2007), empirical support is as yet incomplete. According to Love et al. (2000), construction 

learning involves: systematic problem solving, experimentation with new approaches, learning 

from own experience, learning from the experience and best practices of others, and 

transferring knowledge quickly and efficiently throughout the organisation. Based on the above 

discussion, however, it is now clear that gathering, organising, analysing, and diffusing 

reusable project knowledge is crucial for cogently capturing and contextualising the lessons 

learned, and exploited to increase added value to all future projects. It is therefore envisaged 

that construction project learning practices will prevent future schedule delays and cost 

overruns. 

 

 

 

2.2. Effective Communication Facilitating Project Learning  
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Construction project activity is a collective endeavour. This means it inevitably involves 

groups of people working together with diverse skills, expertise, and aptitudes (Dainty et al., 

2006). Lack of timely and obligatory communications between heterogeneous project 

participants significantly hampers project coordination (Arditi et al., 2017). Often, 

fragmentation promotes adversarial ‘them and us’ working relationships between project team 

members (Yap and Skitmore, 2018), which then results in poor project communications 

(Alashwal and Fong, 2015). This is a major root cause of project overruns (Adam et al., 2017) 

and rework (Hwang and Yang, 2014). Failure to capture the lessons from past projects and the 

absence of experiential learning considerably reduces field knowledge. Previous studies have 

found that active project learning improves personnel aptitude, competency, and expert 

judgement (Aerts et al., 2016; Cope and Watts, 2000; Eraut, 2011; Savelsbergh et al., 2016; 

Yap, Abdul-Rahman and Wang, 2018). In Anantatmula's (2015) project performance 

enhancement model, communication is the staple determinant of cohesive team dynamics and 

participative decision-making. Thence, communication effectiveness is a notable element of 

productive project-based management (Zuo et al., 2018). Senaratne and Ruwanpura (2016) 

opine that effective communication leads to understanding and is intrinsic in attaining project 

objectives. Considering this, effective communication is pivotal in the control of time and cost 

of construction projects. In addition, communication is key to effective knowledge 

management. Collective project learning forms the core of Fong's (2003) knowledge creation 

processes in multidisciplinary project teams. Accordingly, knowledge gained from multiple 

projects can be leveraged to improve the time and cost outcomes of construction projects.  

Actions that support information dissemination, reception, ascription, and cognizance are 

key elements in the management of project communications (Senaratne and Ruwanpura, 2016). 

Using a questionnaire survey in Nigeria, Ejohwomu et al.'s (2017) recent investigation into 

effective communication reveals the significant barriers involved include unclear objectives, 
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an ineffective reporting system, unclear channels of communication, and lack of trust. 

According to Carrillo et al. (2013), the critical handicaps to capturing lessons learned in 

projects are inadequate project communications, silo milieu, little understanding of the value 

added, and limited time. Cheung et al.'s (2013) investigation into the relationship between 

project performance, trust, and communication in Hong Kong reveals that improving 

information flow enhances project performance as well as engendering trust between the team 

members. Hence, an effective communication management plan is needful to inspire 

collaboration that cultivates a synergetic working culture (Livesey, 2016) and collective 

participative decision-making, and establishes a platform for garnering project-based learning. 

Correspondingly, Dainty et al. (2006) observe that rich communications engender the fusion 

of individual and organisational learning  in addition to building trust and creating a 

collaborative workplace. On that account, Senge (2006, p. 236) regards team learning as “the 

process of aligning and developing the capacities of a team to create the results its members 

truly desire” specifically accrued from personal mastery and a shared vision. Thereby, the 

realisation of a high-performance team goes hand-in-hand with effective project 

communications management. 

The Project Management Body of Knowledge (PMBOK) specifies several 

communication methods for sharing information, including interactive communication 

(meetings, phone calls, instant messaging and video conferencing), push communication 

(letters, memos, reports, emails, faxes, blogs and press releases) and pull communication 

(intranets sites, e-learning, lesson learned databases and knowledge repositories) (Project 

Management Institute, 2017). Various types of project-related meetings can facilitate project 

communications, comprising client-consultant meetings, site meetings and technical meetings 

for resolving problems or making decisions (Abdul-Rahman et al., 2006; Alashwal and Fong, 

2015; Chroneer and Backlund, 2015; Mueller, 2015). In addition to face-to-face group 
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meetings, such information and communication technology (ICT) infrastructures as email, the 

Internet, intranets and web-based tools are also effective in knowledge sharing and information 

dissemination (Forcada et al., 2013; Mohamed and Stewart, 2003; Senescu et al., 2013). 

According to Razmerita et al. (2016), employees in Denmark prefer to share their knowledge 

using such traditional means as emails and face-to-face meetings compared to enterprise social 

media platforms. This is consistent with the focus group participants in Carrillo et al.'s (2013) 

UK study, favouring such methods involving personal interactions as speaking to experienced 

team members and via group meetings. Brainstorming sessions are effective learning tools 

(Almeida and Soares, 2014; Carrillo et al., 2013; Polyaninova, 2011) where creative ideas are 

explored. Newell (2004) suggests sharing best practices (e.g. procedures and processes) 

through social networks to maximise access to project reviews and dissemination of lessons 

learned. According to Truran (1998), a significant amount of knowledge flows verbally and 

through informal channels.  

 

3. Research Methodology 

According to Collis and Hussey (2014, p. 43), “a research paradigm is a framework that 

guides how research should be conducted, based on people’s philosophies and their 

assumptions about the world and the nature of knowledge”. Hence, the philosophical 

orientation of the researcher influences the research process (Remenyi et al., 1998). 

Amaratunga et al. (2002) describe inquiry paradigms as a school of thoughts on how best to 

conduct research. In short, a research paradigm guides researchers on how scientific research 

should be conducted (Collis and Hussey, 2014) and what they will learn from the research 

inquiry (Creswell, 2014). Collis and Hussey (2014) and Fellows and Liu (2008) describe the 

two main paradigms as positivism and interpretivism. Guba (1990) asserts each paradigm has 

strengths and weaknesses that need to be weighed and considered in performing the research. 
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Considering the limited research into time and cost control integrating experiential 

learning and the communication management approach in construction settings, an exploratory 

design is adopted. Interviews provide a suitable data collection mechanism in exploratory 

research (Creswell and Poth, 2018; Sekaran and Bougie, 2013) as they are seemly and practical 

tools for learning about matters that cannot be observed. They also recall critical incidents 

(Collis and Hussey, 2014; Flanagan, 1954) in which the participants are requested to explain 

in detail a number of incidents that are relevant to the research questions (Saunders et al., 2016). 

According to Creswell and Poth (2018), an interview is a method for collecting primary data 

in which a sample of interview participants are asked questions to find out what they think, do 

or feel. As such, interviews with experienced industry professionals could provide a higher 

degree of confidence in replies than responses from a questionnaire survey. 

 

3.1.  Data Collection 

A pre-test was first carried out to assess the suitability of the interview protocol, and fine-

tune the interview questions to ensure that the data collected would be comprehensible, 

coherent, and literal. Five experts, comprising two academicians, each with doctorate degree 

in construction management, and three construction practitioners, each with more than 20 years 

of construction experience, vetted the interview questions. The feedback received from the 

pretesting was further used to refine the interview design.  

Qualitative semi-structured interviews with consenting interviewees were then employed 

in data collection. Twelve in-depth interviews were conducted with industry practitioners from 

client (P4, P5, P6 and P12), consultant (P1, P3, P7 and P10) and contractor (P2, P8, P9 and 

P11) organisations (see Table 1) to elicit rich and balanced views from the three key building 

project stakeholders (Yap and Skitmore, 2018). Stratified proportional purposeful sampling 

was adopted to select the interview participants with a minimum of 10 years’ experience in 
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building construction and in managerial positions. This criterion is consistent with Lee and 

Rojas (2013) in defining managers with at least 10 years’ experience as knowledgeable and 

qualified construction industry practitioners. To ensure the experts frequently deal with time-

cost control issues, all the participants had been involved in at least three building projects.   

[Please insert Table 1 here] 

The interviews were conducted at the participants’ offices for their convenience and in a 

confidential one-to-one manner. The interviews commenced by eliciting the participants’ 

designation, educational background, and relevant construction experience. Based on the 

building project in which they had been involved, the participants were asked to identify the 

primary communication management tools that were used effectively in their projects, describe 

the situations that induce learning from project experiences and elucidate the experiences worth 

capturing that are reusable to improve their knowledge in future projects.  

The interviews were kept open using such phrases as “can you talk more about that” or 

“can you share some examples” in order to allow participants to fully express themselves. They 

were probed to provide more information from their own experiences. These open questions 

allowed avenues of interest to be pursued with minimal interviewer bias. For objectivity and 

ease of analysis, identical questions were used (Olawale and Sun, 2015). All the interviews 

were audio recorded and supplemented with handwritten notes to maintain reliability (Creswell 

and Poth, 2018). The participants’ details were coded to protect confidentiality and anonymity. 

Each interview lasted approximately 60 minutes, and a conscientious effort was made to 

overcome any barriers between the researcher and participant. The number of interviews is 

regarded as reasonable as data saturation was attained, as no new factors manifested in the later 

interviews (Merriam and Tisdell, 2016). This is consistent with Saunders et al. (2016) noting 

that twelve in-depth interviews would be adequate in attempting to understand commonalities.  
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3.2. Data Analysis 

Each interview was fully transcribed using the interview guide as a structure. The 

familiarisation process involved heeding the interview recordings and reading the transcripts 

several times. During the familiarisation process, memos were written on the margin of the 

transcriptions. Keywords were also highlighted for easy identification. 

The text derived from the interviews was analysed manually because the number of 

interviewees was manageable. Considering the dense and rich interview data, Creswell and 

Poth (2018) propose that the analyst filters and focuses on the most pertinent data. Accordingly, 

the interview data is sorted in relation to several predetermined and emerging themes, to 

identify patterns and ideas founded on the participants’ experience and knowledge (Merriam 

and Tisdell, 2016). These interview themes comprise understanding how effective 

communication can take place in a fragmented project environment, how learning can be 

stimulated, and the perceived reusable project experiences involved. Content analysis was then 

performed based on the identified themes.  

 

3.3. Expert Validation and Thematic Generalisation 

According to Creswell and Poth (2018, p. 259), validation in qualitative research is a 

process to evaluate the “accuracy” of the findings. To that end, Eisner (1991) advocates the use 

of consensual validation as evidence for asserting credibility. In structural corroboration, the 

researcher uses multiple types of data to support or contradict interpretation while consensual 

validation seeks the opinion of experts in the field.      

Following the content analysis of the interview transcripts, the identified variables for 

effective communication tools, critical learning situations and reusable project experiences 

were further validated by 11 industry experts with over 20 years of experience. The experts 
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were chosen from the three primary stakeholders of client, consultant, and contractor groups to 

provide a balanced view. Overall, the 11 experts provided 320 years of combined experience 

in the construction sector, representing an average of 29.1 years. Face validation was performed 

through interviews and questionnaire (Lucko and Rojas, 2010). The validation process focused 

on the applicability of the process control measures in the construction industry. The content 

validity of the variables is evaluated using expert assessment (Hair et al., 2014) and 

corroborating interview findings from the three key construction stakeholders (client, 

consultant, contractor) through triangulation (Creswell and Miller, 2000; Lucko and Rojas, 

2010). 

Sekaran and Bougie (2013, p. 27) explain induction as to “logically establish a general 

proposition based on observed facts.” Qualitative research seeks to provide analytical, rather 

than pure, statistical generalisations (Yin, 2014). Statistical generalisation denotes inferring 

empirical data from a sample to a larger population. An analytical generalisation, in contrast, 

compares the findings from empirical observations to a previously developed theory, for the 

transferability of findings to context (Yin, 2014). Huang et al. (2011) argue that interviews with 

a small but roughly representative sample of the population provide an essential way to learn 

about the topic of study. They further affirm that interviews offer a multi-case approach 

focusing on capturing the participants’ experiences of construction projects. Hence, thematic 

generalisability is indeed a possibility.  

Figure 1 depicts the process of developing the control measures using effective 

communication tools and reusable project experiences. 

[Please insert Figure 1 here] 

 

4. Results, Analysis and Discussion 

4.1.  Project Communications Management  
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All the interview participants agreed that communication effectiveness within the project 

team is necessary for project time and cost control. This is consistent with Andersen et al.'s 

(2006) and Zuo et al. (2018) findings in acknowledging rich communications as the 

prerequisite to attaining superior project performance. For example, one assistant general 

manager (P5) highlighted: 

[ ] Communication is critical for the flow of ideas/instructions throughout the entire project team 

[ ].  

 

Another interview participant (P12) commented: 

[ ] Effective communication among client-consultant-contractor is achieved only when the 

consultant receives a clear decision from the client while the contractor receives a clear 

instruction from the consultant [ ]. 

 

Clear communication is vital to avoid rework, which is detrimental to project time and 

cost performance due to the additional effort involved in rectifying the non-conformance (Yap, 

Low, et al., 2017). One general manager (P11) noted the importance of communication, 

commenting that: 

[ ] …if can communicate well…fewer disputes, fewer discrepancies would arise [ ].  

 

Construction work involves some degree of communication and collaboration between 

participants (i.e. architects, mechanical and electrical engineers, structural engineers) (Dainty 

et al., 2006). For instance, one director in an engineering consultant (P10) described: 

[ ] In designing a simple lift pit, the architect will require details from the mechanical engineer 

such as the lift dimensions while the structural engineer is required to provide the lift core 

dimensions [ ]. 
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This information is needed to help avoid discrepancies in the architectural drawings that may 

otherwise result in unnecessary rework. One engineering consultant (P7) noted: 

[ ] In any project development, teamwork (not individual) is required to come out with the most 

effective design to meet client’s need …within the time frame and budget requirements [ ]. 

 

Project teams also work in different offices, which can involve more proactive actions for 

information exchange (Dainty et al., 2006). In this way, the collective alignment of project 

objectives and requirements can be attained, potentially creating a collaborative problem-

solving environment as advocated by Livesey (2016). As with previous studies, (e.g. Doloi et 

al., 2012; Hwang and Low, 2012; Yap et al., 2019) rich communications are required to share 

information efficiently and effectively for project coordination. 

 

4.2.  Effective Tools for Communication Management and Project Learning 

The content analysis identified the effective communications tools to engender learning 

in construction project setting as project meetings, physical mock-up units, informal 

gatherings, ICT tools and brainstorming sessions as illustrated in Figure 2.  

 

Project meetings provide one of the most preferred and well-utilised project 

communication tools in construction. The initial meeting is used to establish lines of 

communication where project teams are linked up via email and chat-group, and subsequent 

periodical formal meetings are used for project coordination and resolving technical issues. 

One contractor (P8) shared the experience on the effective use of project meeting in managing 

the problematic project as to: 

[ ] Align the project team to accept, agree, and follow through objectives you are 

targeting…adjust and adapt to project requirements. If the project is delayed, instead of weekly 

meetings, do twice a week for more communication and coordination. Meet more often so that 
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the objective can be met. Provide clear direction to do that from communication in teamwork 

meetings [ ]. 

 

Another interview participant (P3) commented: 

[ ] Project meetings provide a platform for resolving coordination issues thru weekly fixed time 

to highlight the discrepancy in drawings [ ]. 

 

This corresponds with Forcada et al.'s (2013) recommendation that group meetings provide an  

effective means of dissemination of project information, and Abdul-Rahman et al.'s (2006) 

recommendation to increase the frequency of site meetings in the event of a delay, supports the 

view for increasing project communications for joint problem-solving and participative 

decision-making. Worth mentioning is that a recent survey by Yap and Lock (2017) of 

construction small and medium enterprises (SMEs) reveals that the Malaysian construction 

industry currently relies overwhelmingly on the traditional techniques of communication - for 

example, face-to-face meetings and exchange of paper documents in managing projects.   

 

Physical mock-up units are required for the review of design and workmanship at the site. 

Technical issues can be discussed and project teams to make decision confidently when they 

see the actual problems visually rather than using their mental models (imagination) which may 

not be correct. One project director in consultant firm (P3) indicated: 

[ ] Architectural visual experience is important. Seeing is believing in space creation. We need 

to see the overall context rather than isolated manner [ ]. 

Another participant (P6) expressed concern that:  

[ ] Without mock-up samples, we cannot fully understand what the client wants, or they are 

surprised to see something not what they wanted [ ]. 
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Responding to this, a 3D mock-up unit enables faster consensus building among the various 

set of disciplines due to being a better medium for communication (Majumdar et al., 2006). 

Thus, mock-up units can simplify decision-making and the visualisation of the intended design. 

 

Informal gatherings Many participants view this as an effective way to enhance team 

experience sharing. Timely gatherings help define team membership and reinforce collective 

identity. According to Alashwal and Abdul-Rahman (2014), social activities promote inter-

project learning. As one interview participant (P3) explained: 

An out-of-office session, such as a casual dinner, to de-stress and know each other better. 

 

In support, Reich (2007) concludes that informal meetings encourage social interaction among 

the project team, while Schindler and Eppler (2003) argue that the sharing of lessons learned 

generally do not happen systematically but usually through informal meetings. 

 

Information and communication technology (ICT) tools have revolutionised how 

information is managed, and people communicate in the construction industry. Email 

correspondence is a convenient project communication tool for working closely by linking up 

all disciplines and rapid transfer of both textual and graphical information for decision-making 

and problem solving in the construction process. As one senior project manager (P3) explained: 

WhatsApp’s chat-group provides day and night communication. 

Another (P8) added that: 

[ ] Photographs can be transmitted via mobile phones [ ]. 

 

All the interview participants felt that ICT tools have an impact on communication 

management, where information can be shared between all parties involved effectively. One 

engineering consultant (P10) asserted: 
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[ ] When information is passed down, there are no excuses for not receiving information [ ]. 

 

In addition, social media platforms can further support the management of lessons learned in 

projects (Rosa et al., 2016), while according to Fryer et al. (2004), it achieves this by speeding 

up the process of information, making information more easily accessible, and improving 

management information systems for more effective decision-making and control. 

Brainstorming sessions Interview participant (P9) pointed out that:  

[ ] Frequent design workshop and brainstorming sessions are important for effective 

communication and project learning. They also provide an excellent forum for team 

confabulations and get-togethers [ ].  

 

This corresponds to the well-known view that team meetings are critical for sharing and 

compiling experiences (Almeida and Soares, 2014) as well as to solve problems (Alashwal et 

al., 2016). Also, that tacit knowledge can be captured from the experts involved in the project 

(Kivrak et al., 2008) and according to Kolb and Kolb (2009), we learn best in situations such 

brainstorming sessions that call for the generation of ideas. 

 

4.3. Learning Inducing Situations  

All the interview participants agreed that experiences gained from past projects 

significantly contribute to realising and appraising imminent events. One interview participant 

(P3) articulated the knowledge acquired as “forecasting capability”. Another senior project 

manager (P6) noted the use of past knowledge in future projects where “past experiences will 

tell you what you can do and enrich one’s expert judgment” leveraging on project knowledge 

to avoid the need to reinvent the wheel and thus detect common mistakes and anticipate 

changes. As a chief executive officer (P8) emphasised: 

[ ] Individual needs to learn from his/her mistakes and not repeat the same mistake twice [ ].  
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This suggests a continual capability-building process and part of project learning experience 

similar to findings of Carrillo et al. (2013). 

According to the interview participants, learning inducing situations comprise project 

mistakes, painful experiences, difficult obstacles, self-improvement urge, willingness to share 

experiences with others, taking advice from experienced people, working as a team and 

debriefing sessions (see Figure 2) as discussed separately below. 

Project mistakes provide a major contributing factor to rework, resulting in schedule 

delays and cost overruns (see Doloi et al., 2012; Sambasivan and Yau, 2007). Oftentimes, 

construction professionals repeat similar mistakes and fail to anticipate a problem prior to 

implementation. Capturing and sharing both critical successes and failures can help avoid 

similar mistakes in the future. As one interview participant (P8) stressed: 

[ ] Do not repeat the same mistake more than twice… be diligent and competent in your own 

work… unlearn, relearn, and learn more [ ]. 

 

 Akin to Senge (2006) on learning from one’s experiences, one engineering consultant 

(P10) stated: 

[ ] Everybody learns from mistakes… a different project has a different learning curve… we are 

able to handle projects more effectively compared to the first time… pre-warn yourself of the 

requirements or effective ways to manage the project [ ]. 

 

Captured and learning mistakes that occurred in the past means they are not in vain as well as 

helping avoid the need to ‘reinvent the wheel’. 

 

Painful experiences that involved the loss of human lives or money engender heartfelt 

memories. One project director (P3) shared the experience of project accidents as: 
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[ ] When previous experiences of project accidents involve loss of human lives, you would 

definitely not want that to happen again as you will always feel the pain [ ]. 

 

Difficult obstacles in construction project help stimulate learning. One engineering 

consultant (P1) asserted: 

[ ] Things that don’t kill you will make you stronger [ ]. 

 

Hence, personal attitude to solve the problem is critical and taking advice from experienced 

people shortens the learning curve to handle tough situations. 

 

Self-improvement urge or curiosity to learn something new. One deputy general manager 

(P4) explained frequent communication with management is critical to understand what is 

happening within the company and around the world, and that, as part of good leadership, 

managers ought to be open to new technologies and alternative methods of construction. 

Another interview participant (P10) urged: 

[ ] Use past experience to create design thinking in a new project [ ]. 

 

Willingness to share experience with others is helpful in capturing and sharing of lessons 

learned. One project director (P2) expressed that: 

[ ] Sharing post-mortem findings is essential not to repeat same mistakes [ ]. 

 

Another assistant general manager (P5) noted: 

[ ] Once in a while, sharing session among ourselves… sharing issues, tell them what issue… 

how to resolve [ ]. 
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This accords with to the majority of project managers sampled by Savelsbergh et al. (2016), in 

that regular sharing of experiences and insights with other project managers is crucial in 

coaching other project managers. In this case, if other project managers have experience in a 

similar situation before, they can also share the solutions.  

 

Taking advice from experienced people as guidance and having the proactive personal 

attitude to learning. Talking to experienced people to share their experiences is useful in 

identifying the cause of the issue. Also, mentoring or coaching complements on-the-job 

training of practitioners (Farr and Brazil, 2009). Akin to Savelsbergh et al. (2016), mentoring 

is perceived as helpful guidance in projects. 

 

Working as a team, as construction involves multiple organisations working together on 

a project. Working in a project environment is about dealing with people, thus managing human 

relationship is part of working as a team. It is helpful, therefore, for project managers to be 

willing to share among themselves and have a detailed discussion with other departments to 

understand their requirements better. As stated by Anantatmula (2015), effective 

communication in project teams will promote a collaborative culture. 

 

Debriefing sessions or project review meetings at the closeout stage are useful for 

gathering lessons learned, with key foci including “What actually happened? Why is there a 

variation? and How to do it better next time?” Debriefings are performed as the final analysis 

of project delivery performance. Post-project debriefings are the common identification and 

capture technique in the knowledge management literature (e.g. Schindler and Eppler, 2003). 

One construction project director (P2) termed this a “post-mortem meeting” after the project, 

to assess the shortcomings in order to avoid repeating the same mistakes. Another construction 
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director (P9) mentioned formulating work procedures at the end of the project. However, 

Shokri-Ghasabeh and Chileshe (2014) note the difficulties in coordinating project debriefings, 

since the team members are already committed to other new assignments. This is akin to the 

claim by Carrillo et al. (2004) that insufficient time has resulted in haphazard post-project 

reviews that are ineffective in disseminating the lessons learned. It is evident that debriefings 

are not a common construction project practice due to time limitations. Unless the practice of 

debriefings is fully exploited, learning is consequently not possible, resulting in errors being 

repeated – continually degrading project performance (Carrillo et al., 2004). Similarly, 

Savelsbergh et al. (2016) identify debriefing or guided project evaluation as one of the leading 

missed guidance opportunities in projects. This finding suggests a potential gap in identifying 

and capturing reusable project experiences for the benefits of future similar projects.  

These stimulating learning factors have the potential to develop the decision-making 

capabilities of the project team (Meredith and Mantel, 2012) while increasing the expertise and 

skills of human resources through learning curve effect also has a role in improving 

productivity (Abdul-Rahman et al., 2006; Yap et al., 2019).   

Figure 2 offers guidance for determining repeatable and avoidable learning situations as 

well as effective project communication tools to facilitate project learning. 

[Please insert Figure 2 here] 

 

4.4.  Reusable project knowledge 

Table 2 shows the mapping of the identified project knowledge relevant for reuse 

according to the twelve interview participants. A close examination of Table 2 reveals the five 

most reusable knowledge assets are relating to planning of works (frequency = 9), design and 

construction detailing (frequency = 8), construction process knowledge (frequency = 7), 
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client’s expectations (frequency = 7), and working as a team (team spirit) (frequency = 6). A 

brief description of each reusable knowledge asset is provided below: 

• construction process knowledge: a sequence of processes in construction projects 

• design and construction detailing: design and specification with savings and good 

workability 

• clients’ expectations: preferences, requirements, standards, combining ideas from 

different clients into projects 

• authority requirements and submission procedures: planning timelines, submission 

and handover requirements to government agencies 

• dealing with contractors and subcontractors: competent human resources, i.e. 

construction manager/ safety manager 

• selection of the right people for the right project: identifying the right skills and people 

for various types of projects 

• construction documentation procedures: good working procedures and systems 

• construction techniques: typical temporary works, safety measures, method 

statements 

• planning of works: time and cost allocation, cash flow requirements 

• knowledge of good, reliable and responsive suppliers 

• quality control processes: approval forms, site memos, reporting format 

• teamwork: repeatable team spirit in every project, proactive attitude 

• knowledge of who knows what: know where/whom to find crucial information swiftly 

[Please insert Table 2 here] 

These are critical knowledge assets forming the intellectual capital of construction 

organisations as well as consolidating Tan et al.'s (2007) assertion concerning the exploitation 

of reusable project knowledge to improve future project performance. In addition, three new 
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reusable knowledge emerged, including (1) selection of the right people for the right project, 

(2) teamwork, and (3) planning of work, while adding new empirical evidence from Malaysia, 

which is also applicable to other countries and project-based industries. 

One consultant director (P3) referred to having the “right people”, with suitable 

competency, commitment, and interpersonal skills. Ling and Ma's (2014) China cities’ 

questionnaire survey reveals that competency of the construction project team is significantly 

correlated with schedule and quality performance. To reduce rework and prevent errors, Love 

and Edwards (2004) recommend that project managers harness the skills of the right people at 

the right time. Toor and Ogunlana's (2008) investigation of the problems causing delays to 

major Thailand construction projects reveals a similar pattern of problems in most developing 

countries, including lack of such competencies as inexperienced clients, incompetent 

contractors and subcontractors, lack of contractual knowledge, lack of project management 

best practices, and impractical design. Almost a decade later, Sinesilassie et al.'s  (2017) survey 

of Ethiopian public construction projects reports a similar observation. They further assert that 

the “project manager’s ignorance and lack of knowledge” and “poor human resource 

management” contribute much to schedule delays, affirming that more effort is needed to 

address this perennial issue. Hence, the selection of staff with appropriate credibility is a 

prerequisite for enhancing productivity and ultimately improving project delivery outcomes. 

With regard to planning the works, interview participant (P5) noted that:  

[ ] Managers should specify project requirements clearly before award and not hope contractor 

can perform their best [ ]. 

Another interview participant (P6) mentioned that: 

[ ] Planning timelines is essential. Such as how long to complete a task? What approval is 

required? Who is the approving party? What is the overall construction period required? [ ] 
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According to Meredith and Mantel (2012), project planning involves project activity and risk 

planning, budgeting in terms of estimating costs and risks, scheduling and resource allocation. 

According to one of the case studies by Abdul-Rahman et al. (2008), the “know-how” and 

“know-why” are the types of knowledge frequently shared in project meetings as a guide in 

decision making, particularly relating to planning the sequence of project activities. Many 

studies report the lack of planning as a significant cause of the poor time and cost performance 

of construction projects (e.g. Agyekum-Mensah and Knight, 2017; Assaf et al., 2010; Carrillo, 

2005; Doloi et al., 2012; Hwang et al., 2014; Nguyen and Chileshe, 2015; Sambasivan et al., 

2017). Mpofu et al. (2017) examine the significant causes of project delays in the United Arab 

Emirates and recommend addressing the causal factors at the planning stage, as inadequate 

project management expertise results in project failures. They also assert the need for more 

team building, knowledge exchange, and a greater integration of skills in the early stages of 

planning. Thus, appropriate planning and coordination practice need to be recognised and the 

implications understood to be beneficial for future projects (Al-Momani, 2000). 

As interview participant (P8) articulated:     

[ ] Teamwork is crucial… repeat that spirit in every project; otherwise, we will never complete 

the project successfully [ ]. 

The value of teamwork in improving workplace productivity is hard to overstate. As the 

Malaysia Productivity Corporation (2015, p. 116) comments, “a positive and competitive team 

spirit encourages greater collaboration and can lead to valuable innovations in workplace 

productivity.” In addition, coopetition and team empowerment enhance team performance, 

which is also affected by collectivism and team politics (Liu et al., 2015). Given that 

construction involves several parties from different backgrounds working together temporarily 

to attain the project deliverables, they begin to develop as a workgroup and ultimately become 

a team. Tuckman's (1965) model of team development is important for modern thinking on 
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teams and teamwork. The model suggests four development stages, namely: forming, storming, 

norming, and performing in the developmental process of every team, where they experience 

a relatively unproductive initial period before progressing to an autonomous entity. The 

primary observation in Tuckman’s model is that a team cannot be fully effective until it reaches 

the stage where they share a collective ambition, communicate effectively, and support one 

another. However, every new project team is required to continually repeat the process in every 

new endeavour. 

5. Knowledge-based Project Control Model 

The key variables identified in this study were also validated by the experts. All the 

experts agreed that project communication planning and knowledge reuse is a practical 

possibility in controlling performance in project-based endeavours such as construction. The 

experts also acknowledged the importance of collaborative culture in project learning for 

improved expert judgement. In light of this, the elements of project communication and 

learning are integrated to engender project control as depicted in Figure 3. The project control 

framework comprised of three primary processes, namely: knowledge creation, knowledge 

sharing and integration, and knowledge exploitation. In knowledge creation, learning situations 

can generate both repeatable and avoidable project experiences (see Figure 2). Next, effective 

communication tools can stimulate collaborative culture to enhance gathering, sharing and 

integration of project experiences for reuse in future projects (see Figure 2). With the 

knowledge of reusable project experiences in mind, project and construction managers are in a 

position to make better decisions and leverage on the experiences of others to the benefit of 

their current projects.  

[Please insert Figure 3 here] 
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What constitutes reusable project knowledge and how critical lessons learned can 

facilitate project control are not well defined in the PMBOK Guide. Given these limitations, 

practitioners in the construction engineering field are still unfamiliar with the application 

process described in the standard guidelines for PMBOK for their managerial strategies (Chou 

et al., 2013). As highlighted by Diekmann and Al-Tabtabai (1992), traditional project control 

is reactive in nature, particularly pivoted on the identification of deviation from project plans. 

For continuous improvement to be successful, the project-based organisation must learn from 

past experiences and translate this learning into improved performance (Love and Smith, 

2016). Capability building through project learning ensures that the right resources will be 

available with the right proficiencies and knowledge (Yap et al., 2019). On the basis thereof, 

tailored for the project-based construction setting, Figure 4 provides a 2-phase model with 3-

step global project management processes of input, tools and output instilled by the PMBOK 

Guide (Project Management Institute, 2017). It is worth highlighting the processes are logically 

linked by the output they produce. The upper part denotes all the direct and indirect 

relationships between these factors in controlling construction project time and cost. Direct 

relations are those where two factors are connected directly. If a factor is connected to another 

through an intermediate factor, it is termed as an indirect relation (Anantatmula, 2015). The 

bottom part shows that, in the project learning phase, the input, tools and output are learning 

situations, project communication management and reusable project knowledge respectively, 

with the subsequent project control phase comprising inhibiting factors as input, reusable 

project knowledge as a tool and project time and cost control as output. As such, continuous 

iterations and interactions between processes throughout the project enable capability and 

capacity building needed for strategic competency within organisations and improved control 

processes. Accordingly, leveraging reusable project knowledge enables effective time-cost 

control in construction. In essence, this knowledge-based project control model is premised on 
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an anticipatory approach, which capitalises on experiential learning in construction projects 

and effective communication as important tools for successful project execution. The model 

provides clearer guidance to future project and construction managers on how to leveraging on 

reusable knowledge assets for effective project time and cost control. 

According to Olawale and Sun's (2010) survey of 250 UK construction firms, the top 

inhibiting factors of time and cost control are: design changes, risk/uncertainties, inaccurate 

evaluation of project time/duration, complexities and non-performance of subcontractors. In 

the case of developing countries, Trigunarsyah and Islam's (2017) synthesis of 28 construction 

delay articles reveals the critical causes are: improper planning and scheduling, poor site 

management, poor coordination and communication, delay in decision making and lack of 

skilled labour. Using these inhibiting factors as the input in the project control phase, managers 

can select the “right” or most relevant reusable project knowledge to address the issues with 

established methods, techniques, technologies, practices, processes or even people. As such, 

valuable time is saved, abortive rework due to errors is minimised and productivity is 

improved.  

[Please insert Figure 4 here] 

 

6. Conclusions 

In contrast with knowledge management research, which mostly focuses on the systems 

and processes for capturing, storing and retrieval of knowledge, this study identifies the 

potentially effective communication tools for gathering and sharing learning situations as a 

first step to improving the control of project time and cost. These comprise project meetings, 

mock-up units, informal gatherings, information and communication technologies (ICT) and 

brainstorming sessions. These tools facilitate project learning to develop competencies and 

increased productivity through knowledge creation from past project experiences. The learning 
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situations can be categorised into experiences to be avoided (reactive) which encompass of 

project mistakes, painful experiences, and difficult obstacles, while experiences to be repeated 

(proactive) comprise self-improvement urges, mentoring/coaching, team working relationships 

and debriefing sessions. Most knowledge learned from experiences is of potential value 

generally, as the underlying inhibiting factors of time and cost control are common to most 

projects. The study also ascertained the breadth of project knowledge with the potential for 

strategic reuse to add value to future construction projects; conclusively increase the likelihood 

of process success. The application of reusable project knowledge should be fundamentally 

useful for repeatable project time and cost control, ultimately replacing the practice of 

‘reinventing the wheel’ with an established ‘wheel’ to optimise the use of organisational 

resources and consistently resolve issues promptly. Additionally, the findings of this study can 

be embedded in staff development training programmes to add to an employee’s skills and 

knowledge base.   

The purposefully tailored project control model basing on PMBOK Guide’s project 

management processes explains how effective communication can take place in a project-based 

environment and the factors stimulating learning through experience and knowledge creation 

from past project experiences to improve project and construction managers’ performance. The 

model intends to rectify the common problem of project teams and organisations failing to 

learn from experiences by including the various types of reusable project knowledge and their 

praxis in construction. It is expected to be especially useful for less experienced practitioners 

and people new to the construction management profession to acclimatise and make more 

informed decisions and judgements; alleviating undesirable effects (such as delays and cost 

overruns). 

This study also stresses the relevance of effective communication and project learning to 

advance the level of competency and cohesiveness of project teams for future projects. In terms 
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of project control, capturing and sharing project knowledge for productive reuse may well 

magnify the virtues of experiences (lessons learned) as well as shortening the learning curve. 

For example, feasible best practices can be contextualised to boost productivity, and the 

adoption of proven (tested) processes help assure predictable and repeatable project success. 

Against this background, projects can be executed more effectively and efficiently by 

leveraging on knowledge assets to enhance productivity and cost savings in construction and 

other project-based industries. 

A possible limitation of the study is its focus on a small group of Malaysian practitioners 

delimits the generalizability of the findings. However, it is comprehensive nonetheless as it 

involved an experienced group of people being interviewed to convergence and the results will 

be applicable to other developing countries in Asia in general and South East Asia in particular. 

Further empirical studies are needed to provide a more quantitative assessment of our findings 

and continue to develop the model. Future research would also benefit from examining the 

influence of leadership in communication and knowledge management in construction and 

other project environments in Malaysia and beyond. 
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Figure 2. Project learning situations and effective communication tools 
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Figure 3. Project control framework 
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Figure 4. Project control model  
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Tables 

Table 1. Profile of interview participants 

Participants 

(anonymous names) 

Role in project Designation in company Position Education 

background 

Working 

experience 

P1 Consultant Project Associate Senior  Bachelor  6-10 years 

P2 Contractor Project Director Director  Diploma 21 years and above 

P3 Consultant Director Director  Master  21 years and above 

P4 Client Deputy General Manager Senior  Master  11-15 years 

P5 Client Assistant General Manager Senior  Bachelor  16-20 years 

P6 Client Senior Project Manager Senior  Bachelor  21 years and above 

P7 Consultant Principal Director  Bachelor 16-20 years 

P8 Contractor Chief Executive Officer Executive Master  21 years and above 

P9 Contractor Director Director  Bachelor  21 years and above 

P10 Consultant Director Director  Bachelor  16-20 years 

P11 Contractor General Manager Senior  Master  21 years and above 

P12 Client Project Manager Manager  Bachelor  11-15 years 
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Table 2. Relevant reusable knowledge assets 

No. Reusable project knowledge P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 No. 

RPK1 Construction process knowledge √ 
 

√ 
 

√ √ √ 
   

√ √ 7 

RPK2 Design and construction detailing √ 
 

√ 
 

√ 
 

√ √ 
 

√ √ √ 8 

RPK3 Client's expectations 
   

√ √ 
  

√ √ √ √ √ 7 

RPK4 Authority requirements and submission procedures 
     

√ 
    

√ 
 

2 

RPK5 Dealing with contractors and subcontractors 
  

√ 
 

√ 
 

√ 
     

3 

RPK6 Construction techniques √ √ 
  

√ 
 

√ 
   

√ 
 

5 

RPK7 Planning of works √ √ 
  

√ √ √ 
 

√ √ √ √ 9 

RPK8 Knowledge of good suppliers 
 

√ √ 
     

√ 
  

√ 4 

RPK9 Quality control procedures 
   

√ √ 
 

√ 
 

√ 
   

4 

RPK10 Working as a team (team spirit) √ 
  

√ √ √ 
 

√ 
  

√ 
 

6 

RPK11 Knowledge on who knows what √ √ √ 
         

3 

 Sub-total 6 4 5 3 8 4 6 3 4 3 7 5 58 
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