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Abstract 
 
   Construction research and development (R&D) process has a number of issues that affect its success. These issues imply that 
Critical Success Factors (CSFs) of construction R&D process are not properly addressed. Not knowing CSFs could lead to not 
implementing them and not paying proper attention for them. The study investigates CSFs of construction R&D process and 
their implementation/consideration during the R&D process. A comprehensive literature review was used first to develop 
construction R&D process. CSFs and their implementation/consideration were evaluated by a questionnaire survey. 
Construction R&D process was derived with four phases namely Initiation, Conceptualizing, Development and Launch and 
Management activities that support coordination and resourcing of R&D process. Study revealed that, as a whole there is a gap 
between the importance of success factors against their implementation/consideration as majority of CSFs are not properly 
implemented compared to the importance attached to them.  
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1. Introduction 
 
   Research and Development (R&D) has been identified as an overarching strategy for construction industry to address its 
challenges (Barrett 2007; Hampson and Brandon, 2004) such as to improve the efficiency and effectiveness of construction 
processes and materials; address growing concerns of environmental considerations and health and safety issues; comply with 
sustainable development requirements; and address cost, time, and quality parameters of construction projects. Fairclough (2002) 
suggests that innovation driven by R&D as a way forward if the society needs to be benefited from a modern, efficient, high 
quality construction industry. Not limiting the importance within the UK, R&D is being identified as a key factor which develops 
the construction industries worldwide (Fox and Skitmore, 2007).  
   Despite the importance of R&D activities for the growth of the construction industry, there are number of issues, which affect its 
success. A low level of investment can be identified for UK construction R&D when compared with countries like France, Japan 
and Scandinavia (Gann, 2000) and when compared with other sectors like manufacturing (Department for Business Enterprise and 
Regulatory Reform, 2007; Institute of Civil Engineers, 2006; DTI, 2006; Dulaimi et al, 2002; Fairclough, 2002; Seaden and 
Manseau, 2001; Laing, 2001; Egan, 1998). One of the main reasons for low investment is improper reporting of R&D expenses 
(Seaden and Manseau, 2001) and inadequate mechanisms to evaluate the successfulness of activities (Lorch, 2000). People 
question the value of R&D when clear links between its benefits and the financial commitments are not established. Further, when 
the expectations of the participants of construction R&D activities are not met, a low level of contribution from industrial partners 
is evident (Barrett and Barrett, 2003). Moreover, lack of feedback on the progress and success of R&D activities and lack of 
communication between the parties involved (Dulaimi et al, 2002) have reduced the interest and attraction for contributors to 
ongoing construction R&D activities. It is being evident that construction R&D activities lack effective communication, feedback 
and validation procedures, and coordination between the parties involved in the process (Gann, 2001; Lorch, 2000). 
   Above issues imply that factors that are critical for the success of construction R&D process are not properly addressed. Lack of 
knowledge and understanding of Critical Success Factors (CSFs) could lead to repercussions of paying insufficient attention on 
them. Further, not knowing the CSFs could result in focusing on factors which are less important for the success of construction 



Kulatunga et al. / International Journal of Engineering, Science and Technology, Vol. 2, No. 9, 2010, pp. 94-106 

 

95

 

R&D process. This highlights the value of proper identification of CSFs. Studies carried out in other disciplines suggest that there 
could be a gap between the factors that are important and those that are implemented (Sun and Wing, 2005) as lack of knowledge 
of the success factors could lead to lack of implementation/consideration in practice. Even though there are a number of studies 
carried out on identifying CSFs related to R&D in other disciplines (see Cooper and Kleinschmidt, 2007; Sun and Wing, 2005; 
Roberts, 2002; Sawhney and Prandelli, 2000; Cooper, 1999; Lester, 1998), paucity of studies is evident in evaluating CSFs of 
construction R&D process and their actual implementation/consideration. Therefore, this study explores the 
implementation/consideration of CSFs in construction R&D process.  
   The paper is structured as follows. Firstly, the paper derives phases of construction R&D process via a comprehensive literature 
review. Secondly, it provides the research methods used for the study. Following this, CSFs of construction R&D process are 
presented. Implementation/consideration of CSFs is analyzed next followed with a discussion based on the importance and 
implementation/consideration of CSFs of construction R&D process.  
 
2. Construction Research and Development Process 
 
   The life cycle of a new venture (new product/process/services) can be divided into a number of distinct phases. The exact 
division of these phases is governed by the complexities of the final output, management structure of the organization etc. (Aw, 
2005). The development of a new venture can involve a number of activities which are carried out by multidisciplinary teams, 
different departments and are influenced by various decisions. By considering these factors Saren (1984) identifies five types of 
models that represent life-cycle of a new venture.    
 

• departmental stage models: based on the departments or functions  which hold responsibility for the tasks carried out in 
the innovation process; 

• active stage model: based on the activities that are performed;  
• decision stage model: represent the innovation process as a series of evaluation points to decide if the work should go 

ahead or be abandoned; 
• conversion process model: based on the concept that the innovation process is a conversion of inputs to outputs; and 
• response model: focuses on the individuals’ or organisations’ response to change of ideas or project proposals in terms of 

acceptance or rejection of ideas or proposals. 
 
   There are strengths and weaknesses within the above models. The departmental stage model has the disadvantage of handling the 
idea in isolation within departments, and is characterized by the lack of ownership of the idea (Lim et al, 2006). The involvement 
of cross functional expertise and activities carried out during each stage is identified in the active stage model. However, this 
model assumes straightforward progression without indicating any alternative paths available (Saren, 1984). Further, the activities 
are supported by relevant departments thus passing the tasks from one department to the next (Takeuchi and Nonaka, 1986). The 
activities are seen, therefore, as the responsibility of the departments, creating similar drawbacks to the departmental stage models. 
The decision stage model consists of specific decision points to evaluate the success of activities and can be incorporated in the 
department stage and active stage models. Saren (1984) claims that the aforementioned models indicate that the new venture 
moves in a rational manner. The conversion process model takes the standpoint that conversion of inputs to outputs avoids 
assigning the responsibility to separate departments (Hart and Baker, 1994), avoids the sequential approach and the presence of 
activities (Saren, 1984). The response model is based on the responses to a change of idea/proposal thus evaluating the factors 
which influence the decision to move ahead or to reject (Hart and Baker, 1994).  
   In addition to the above models which represent the involvement of different decisions, activities, departments, and responses, 
the life cycle of a new venture can be divided into number of distinctive phases. Pillai et al (2002) divide it into three phases: 
project selection phase (initial screening, detailed evaluation, project selection); project execution phase (effective resource 
management to accomplish project goals within the stipulated time and cost); and project implementation phase (focusing on 
customer satisfaction and return on investment). Further, there are number of models proposed by various authors depicting 
various activities in a new venture development (see Table 1). It is noticeable that the phases of those models proposed by different 
authors follow a similar pattern, whilst activities coincide with one another.  
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Table 1: Phases and activities involved in new venture development 
 

 
By reviewing the characteristics of the models, the authors categorize the phases of development of new venture into four 
categories as Initiation, Conceptualization, Development and Launch (Figure 1). 

Initiation    Conceptualisation Development Launch

 
Figure 1: Phases of a new venture 

 
   The initiation phase involves idea generation regarding the new venture. This is followed by the conceptualization phase, which 
involves identifying the requirements of the parties involved and available resources and carrying out an analysis to check the 
feasibility of the new venture. The third phase involves the actual development and piloting of the new venture to test its validity. 
Finally the product will be launched at the launch phase. Some models consider a maturity phase where they examine the effect of 
the new venture on the market (see Price, 2004). Table 1 summarizes leading models of new venture development in relation to the 
identified four categories. 
   For the new venture to be successful within its life cycle, it requires a number of management roles, such as effective 
coordination of activities, communication, resource management and evaluation of output against the goals. By combining the 
phases of the new venture with the management activities that R&D process needs for its success, authors derived R&D process as 
shown in Figure 2. 

Initiation    Conceptualisation Development Launch

Management

Input Output

 
Figure 2: Construction R&D process 

 
   When designing the R&D process pertaining to this study, the concepts of “active stage” and “conversion” models were used 
(see Saren, 1984). Agreeing with Saren (1984) the authors also believe that the R&D process should not be a rational or sequential 
one. Nevertheless, the authors believe that the identification of activities involved within the phases of R&D process would help to 
prioritize them and lead to the successful accomplishment of them. The identification of activities involved during different phases 
would facilitate effective controlling and monitoring of the activities. It ensures the establishment of milestones and short term 
goals for their accomplishment, during a particular phase, and direction of the team members towards those goals. Though it is 
recommended to overcome the phase based approach and to integrate the phases, Sun and Wing (2005) comment that such 
integration could dilute the essential activities involved in R&D work. Thus, the model designed for this study combines the 
characteristics of the active stage and conversion process models acknowledging the iterative processes, while representing the 
activities involved within each phase for ease of understanding of the R&D work. Below diagram shows the issues (Refer Section 
1) mapped against the construction R&D process.  

 Snelson and  Hart (1991) Theije et al. (1998) Loch and Tapper 
(2000) 

Cooper (2001) Price (2004) Moultrie et al. (2006) 

Initiation  Idea generation 
Screening ideas  

Concept stage 
 

Generate idea 
 

Discover 
scope 

Opportunity 
recognition 

Project generation 
 

Conceptualisation Concept development  
Business analysis 
 

Specification stage 
Basic design stage 
Detail design stage 
 

Select fund 
Generate concept 
Define specs 
 

Business case 
 

Opportunity 
focusing 
Commitment 
of resources 

Requirement capture 
Concept design 
 

Development Product development 
Test marketing 
 

Engineering stage 
 

Design 
Test  
 

Develop 
Test and 
Validate 

Market entry 
 

Implementation 

Launch Commercialisation  
 

 Launch Launch 
 

Full Launch 
and Growth 

 

Maturity      Maturity and 
expansion 
Liquidity 
event 
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Initiation Conceptualisation Development Launch

Management

Input Output

Low level of 
investment

Lack of clear 
objectives 

Objectives not 
addressing the 

needs 

Insufficient 
involvement of 
the industrial 

partners

Low level of 
applicability

Lack of awareness of 
resource utilisation 

Lack of 
evaluation 

mechanisms

Lack of 
collaboration 

Lack of 
coordination/ 

communication

Lack of 

feedback 

mechanisms 

 
Figure 3: Issues within the construction R&D process 

 
Having identified the construction R&D process, next section discusses the research methodology used form the study.  
 
3.  Research Methodology 
 
3.1 Data Collection 
The scope of the study is based on collaborative construction R&D activities carried out between universities and industry. 
University-industry partnerships are acknowledged as a better way of carrying out construction research activities as they blend 
theory with practice to gain much success for the research effort (Gilkinson and Barrett, 2004; Calvert and Patel, 2003). During the 
first stage of the study, a comprehensive literature review was carried out to derive construction R&D process. The development of 
the R&D process critically evaluated new product development models and their characteristics (Refer Section 2). During the 
second stage of the study, identification of CSFs of construction R&D process and their actual implementation/consideration was 
evaluated. To identify CSFs related to construction R&D process, 13 semi-structured interviews were carried out (five principal 
investigators, five researchers and three industrial partners). By using NVivo software, the interview transcripts were coded to 
identify the success factors revealed by the interviewees. In addition to the semi-structured interviews, an extensive literature 
review was carried out on the CSFs in other disciplines.  Success factors gathered from empirical investigation via semi-structured 
interviews and literature review were combined to prepare the questionnaires (Refer Table 2 for the response rate of the 
questionnaire survey). Within the questionnaire, the success factors were structured according to the phase of the construction 
R&D process derived from the literature review namely Initiation, Conceptualization, Development, Launch and for Management.  
 

Table 2: Response rate for the questionnaire survey 
Category Number of 

questionnaires 
sent 

Number of 
responses 
received 

Response rate 

Principal Investigators:  represent the university and manage and 
lead the R&D process 

& 
Researchers: represent the University and carries out research work 
related to the project 

55 34 62% 

Industrial Partners : representatives from construction 
organizations who contributes to the R&D process 

74 26 35% 

 
Both importance and implementation/consideration of success factors during their lifecycle was gathered from the questionnaire 
by using five scale Likert scales (Refer Table 3). The Likert scale to evaluate importance of success factors comprised of Very 
Important, Important, Moderately Important, Of the little Important and Unimportant where as the Likert scale to evaluate 
implementation/consideration  of success factors comprised of Always, Very Often, Sometimes, Rarely and Never (Refer Table 3). 
In addition to the above values, no opinion/not applicable columns were added to both Likert scales to avoid respondents giving 
incorrect answers due to lack of knowledge or opinion for a particular question (Krosnick, 2002). 



Kulatunga et al. / International Journal of Engineering, Science and Technology, Vol. 2, No. 9, 2010, pp. 94-106 

 

98

 

Table 3: Sample of the questionnaire survey indicating the format and values assigned for Likert scale 
1. Initiation Phase: This involves the idea generation to select the most suitable option for a research project 
The extent of importance         The extent of consideration/ implementation  
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      Understand the market and its dynamics       
      Establish the research problem clearly       
      Selecting a competent team        
      Leadership of the principal investigator       
      Commitment of the principal investigator       
      Consider funding bodies’ requirements       
      Consider industrial partners’ requirements       
      Consider researchers’ requirements       
      Other (please specify)             
                  

 
3.2 Data Analysis 
   CSFs of construction R&D process were evaluated by considering the responses received regarding the importance of success 
factors. Responses received for the questionnaire survey regarding the importance of success factors were subjected to two 
filtering stages to evaluate CSFs of construction R&D process. During the first filtering stage, success factors that received an 
overall mean value (total mean value received from principle investigators, researchers and industrial partners) less than four were 
excluded from further analysis. This filtering was done on the premise that mean value less than four indicates unimportant (value 
1), of the little important (value 2) or moderately important (value 3) success factors (refer Table 3 for the values assigned for the 
questionnaire survey). For those success factors obtained an overall mean value including four and above were subjected to the 
second filtering stage by using the Wilcoxon signed rank test. The Wilcoxon signed rank test is a non-parametric method to test the 
differences of two related variables when the subject (dependant category) is measured on two occasions or under different 
conditions (Hill and Lewicki, 2007; Pallant, 2001). By taking a consecutive pair of data, the Asymptotic significance was 
calculated. The Asymptotic significance shows an estimate of the significance of differences within attributes being tested (Pallant, 
2001). Generally, Asymptotic significance less than 0.05 is considered as indicating a significant difference between the attributes 
being tested. Accordingly, the paired data which showed an Asymptotic significance < 0.05 was considered as responses having a 
significant difference regarding the importance of the success factors, hence such factors were considered as not critical for the 
success of construction R&D process (refer to Table 4 for total mean values and Asymptotic significance of CSFs).  
   After identifying the CSFs, their implementation/consideration during the construction R&D process was done by analyzing the 
total mean values obtained from the questionnaire regarding the “implementation of success factors” (refer to Table 4 for the mean 
values obtained for the implementation/consideration of success factors). The above section discussed the research methodology 
used for the study. Section below provides the CSFs of construction R&D process.  
 
4. Findings 
 
4.1 Critical success factors of construction research and development 
The study developed a number of CSFs for construction R&D process by analyzing the questionnaire survey. Summary of CSFs of 
construction R&D is presented in Table 4.  
 

Table 4: CSFs and their implementation/consideration during the R&D process 

Initial Phase 
Importance of the success 
factors  

Implementation/      
consideration of 
the success 
factors  

  Mean Rank 
Asymptotic 
Significance Mean  Rank 

Establish the research problem clearly 4.79 1 N/A 3.97 2 

Commitment of the principle investigator 4.56 2 0.06 3.80 3 

Select a competent team 4.48 3 0.51 3.59 8 
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Table 4 (cont’d): CSFs and their implementation/consideration during the R&D process 

Initial Phase (cont’d) 
Importance of the success 
factors  

Implementation/      
consideration of 
the success 
factors  

  Mean Rank 
Asymptotic 
Significance Mean  Rank 

Leadership of the principle investigator 4.28 4 0.08 3.69 6 

Consider industrial partners’ requirements 4.27 5 0.99 3.72 4 

Consider funding bodies’ requirements 4.26 6 0.87 4.02 1 

Understand the market and its dynamics 4.13 7 0.45 3.72 5 

Consider researchers’ requirements 3.79 8   3.66 7 
      
Conceptualising Phase      

 Check the feasibility of the project 4.75 1 N/A 3.82 3 

 Commitment of the principle investigator 4.57 2 0.07 3.77 5 

 Committed and  cooperative team members 4.53 3 0.55 3.60 9 

 Establish clear and realistic goals/ deliverables/ milestones 4.51 4 0.99 3.79 4 

 Adequate resources/financial support 4.44 5 0.52 3.75 6 
 Allocation of responsibilities to team members inline with 
competencies 4.39 6 

0.61 
3.44 12 

 Establish a plan to disseminate research results 4.39 7 1 3.90 2 

 Leadership of the principle investigator 4.31 8 0.58 3.67 7 

 Having a skilled team 4.30 9 0.76 3.66 8 

 Establish clear method to measure success 4.30 10 1 3.20 16 

 Consider industrial partners’ requirements 4.30 11 0.95 3.52 10 

 Consider funding bodies’ requirement 4.28 12 0.97 3.98 1 

 Absence of lengthy bureaucracy 4.00 13 0.03 2.93 18 

 Early involvement of industrial partners 4.00 14   3.34 13 

 Comprehensive briefing process 3.98 15   3.33 14 

 Recognition for team members 3.92 16   3.21 15 

 Consider researchers’ requirements 3.84 17   3.46 11 

 Fast decision making process 3.72 18   3.18 17 

      
Development Phase      

 Committed and  cooperative team members 4.59 1 N/A 3.64 6 

 Commitment of the principle investigator 4.57 2 0.83 3.93 2 

 Adequate resources/financial support 4.56 3 0.91 3.79 3 

 Having a skilled team 4.51 4 0.55 3.57 7 

 Meet funding bodies' requirements 4.51 5 0.99 3.93 1 

 Share a common understanding about the work 4.41 6 0.29 3.52 8 

 Well establish operational procedure 4.39 7 0.91 3.36 12 

 Meet industrial partners’ requirements 4.39 8 0.98 3.46 9 

 Momentum/ motivation of the team 4.38 9 0.91 3.39 10 

 Flexibility and responsiveness to change 4.38 10 1 3.38 11 
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Table 4 (cont’d): CSFs and their implementation/consideration during the R&D process 

Development Phase (cont’d) 
Importance of the success 
factors  

Implementation/      
consideration of 
the success 
factors  

  Mean Rank 
Asymptotic 
Significance Mean  Rank 

 Leadership of the principle investigator 4.38 11 0.94 3.72 5 

 Absence of lengthy bureaucracy 4.11 12 0.02 3.08 15 

 Meet researchers’ requirements 4.08 13   3.75 4 

 Recognition for team members 4.02 14   3.21 13 

 Fast decision making process 3.95 15   3.10 14 

 Having a risk mitigation strategy 3.95 16   2.78 17 

 Testing the market 3.92 17   3.00 16 

      
Launch Phase      

 Effective dissemination of the results 4.52 1 N/A 3.54 4 

 Meet funding bodies' requirements 4.49 2 0.73 3.90 1 

 Having a well established dissemination/ marketing plan 4.48 3 0.88 3.33 6 

 Meet industrial partners’ requirements 4.40 4 0.46 3.64 2 

 Launch the output within the planned time frame 4.36 5 0.93 3.41 5 

 Comprehensive project review and feedback 4.05 6 0.03 3.28 7 

 Meet researchers’ requirements 3.89 7   3.56 3 

 Refinement of the output after launch 3.84 8   3.00 8 
      
Management      

 Effective communication 4.70 1 N/A 3.59 2 

 Effective collaboration 4.62 2 0.28 3.52 4 

 Effective planning, controlling, and organising of activities 4.52 3 0.29 3.54 3 

 Continuous reviews 4.48 4 0.53 3.66 1 

 Effective resource management 4.34 5 0.19 3.31 6 

Effective management of the people 4.33 6 0.85 3.38 5 

 Having an external person to do reviews 3.98 7   3.16 7 

 Evaluating post delivery success 3.95 8   2.98 8 

 Having a separate project administrator 3.43 9   2.89 9 
*  Success factors written in Italic letters are none-critical factors 

Asymptotic Significance values are not shown for non-critical factors 
 
For the detail descriptions about above CSFs, please refer Kulatunga et al. (2009).  
 
4.2 Implementation/consideration of critical success factors 
By considering overall mean values (Table 4) of CSFs and their implementation/consideration during the R&D process Radar 
diagrams were prepared (Figure 4 to Figure 8). These figures compare the importance and implementation/consideration of 
success factors during initiation, conceptualizing, development and launch phases and at management. 
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1

2

3

4

5
Establish the research problem clearly

Commitment of the principal investigator

Select a competent team

Leadership of the principal investigator

Consider industrial partners’ requirements

Consider funding bodies’ requirements

Understand the market and its dynamics

Consider researchers’ requirements

Importance of the success factors Implementation/consideration of the success factors 
 

Figure 4: Comparison of the importance of success factors against their implementation/consideration at the initiation phase 
 
   At the initiation phase all the success factors except for “considering funding bodies’ requirements” have obtained mean values 
less than 4 for their implementation/ consideration. It can be noted that “considering the funding bodies’ requirements”, 
“establishing the research problem clearly” and “commitment of the principal investigator” are being identified as the most 
implemented/considered factors while “selecting a competent team” and “considering researchers’ requirements” as the least 
implemented/considered factors. Figure 5 illustrates the importance and implementation/consideration of success factors at the 
conceptualizing phase. Within this phase, all the success factors have acquired a mean value less than 4 for their implementation/ 
consideration. Nevertheless, similar to the initiation phase, “considering funding bodies’ requirement” has been ranked as number 
one indicating higher consideration given it. “Establishing a plan to disseminate research results” and “checking the feasibility of 
the project” is ranked second and third respectively, while “a fast decision making process” and “absence of a lengthy 
bureaucracy” as the least implemented/considered factors.  

1

2

3

4

5
 Check the feasibility of the project

 Commitment of the principal investigator

 Committed and  cooperative team members

 Establish clear and realistic goals/
deliverables/ milestones

 Adequate resources/financial support

 Allocation of responsibilities to team
members inline with competencies

 Establish a plan to disseminate research
results

 Leadership of the principal investigator

 Having a skilled team

 Establish clear method to measure success

 Consider industrial partners’ requirements

 Consider funding bodies’ requirement

 Absence of lengthy bureaucracy

 Early involvement of industrial partners

 Comprehensive briefing process

 Recognition for team members

 Consider researchers’ requirements

 Fast decision making process

Importance of the success factors Implementation/consideration of the success factors 
 

Figure 5: Comparison of the importance of success factors against their implementation/consideration at the conceptualizing 

phase 
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Similar to the initiation and conceptualizing phases, all the success factors have obtained mean values of less than 4 at the 
implementation/consideration during the development phase (see Figure 6). Again, “addressing the requirements of the funding 
body” has been ranked number one, while “commitment of the principal investigator” and “having adequate resources” have been 
ranked two and three according to their implementation/ consideration.  
 
 

1

2

3

4

5
 Committed and  cooperative team members

 Commitment of the principal investigator

 Adequate resources/financial support

 Having a skilled team

 Meet funding bodies' requirements

 Share a common understanding about the
work

 Well establish operational procedure

 Meet industrial partners’ requirements

 Momentum/ motivation of the team Flexibility and responsiveness to change

 Leadership of the principal investigator

 Absence of lengthy bureaucracy

 Meet researchers’ requirements

 Recognition for team members

 Fast decision making process

 Having a risk mitigation strategy

 Testing the market

Importance of the success factors Implementation/consideration of the success factors 
 

Figure 6: Comparison of the importance of success factors against their implementation/consideration at development phase 

At launch, addressing the funding bodies’ and industrial partners’ requirements have been selected as the factors that were mostly 
implemented/ considered (see Figure 7). The success factors “refinement of the output after launch” and “carrying out project 
reviews and feedback” are identified as being the least implemented/considered factors. Corresponding to the other phases, at the 
launch phase also all the success factors obtained their mean values less than 4.  
 
 

1

2

3

4

5
 Effective dissemination of the results

 Meet funding bodies' requirements

 Having a well established dissemination/
marketing plan

 Meet industrial partners’ requirements

 Launch the output within the planned time
frame

 Comprehensive project review and
feedback

 Meet researchers’ requirements

 Refinement of the output after launch

Importance of the success factors Implementation/consideration of the success factors 
 

Figure 7: Comparison of the importance of success factors against their implementation/consideration at the launch phase 
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Carrying out continuous reviews and effective communication are identified as being the most implemented/considered success 
factors when managing the R&D process (see Figure 8). “Engaging a separate person to undertake project administration work” 
and “evaluation of post delivery success” has been selected as the least implemented/considered factors.     

1

2

3

4

5
 Effective communication

 Effective collaboration

 Effective planning, controlling, and
organising of activities

 Continuous reviews

 Effective resource managementEffective management of the people

 Having an external person to do reviews

 Evaluating post delivery success

 Having a separate project administrator

Importance of the success factors Implementation/consideration of the success factors 
 

Figure 8: Comparison of the importance of success factors against their implementation/consideration at project management 
 
5. Discussion 
 
   Overall, the empirical data indicates that the majority of success factors (except for “considering the funding bodies’ 
requirements”) are not very often (value 4) or always (value 5) implemented/considered during the construction R&D process but 
are implemented sometimes (value 3). This indicates that CSFs are not adequately implemented/considered during the actual 
process even though they are identified as important for the success of construction R&D process. The success factors identified as 
non-critical (refer to Table 4), have generally been ranked low at the implementation/consideration (except for “meeting the 
researchers requirements” during the development and launch phases). This gives a positive correlation between the importance 
and implementation/consideration of non-critical success factors.  
During the actual implementation of the R&D process, the funding bodies’ requirements were taken as the most considered factor 
(Refer Table 4). This indicates the prominence given in fulfilling the requirements of funding bodies as the satisfaction of funding 
bodies leads to safeguarding of future funding opportunities for construction R&D projects. Though the empirical investigation of 
this study highly valued the importance of commitment of principal investigator for the R&D process (Rank 2 at initiation, 
conceptualization and development phases), during the implementation stage of the R&D project, the commitment of the principal 
investigator was not ranked highly when compared to its importance. In contrast to the findings of the empirical investigation of 
this study, Peansupap and Walker (2006) identify the influence of senior management for proper diffusion of innovation. Selecting 
a competent team during the initiation phase and having a skilled team during the conceptualizing and development phases 
obtained ranks below 7 (Refer to Table 4) indicating they are not given sufficient implementation/consideration during 
construction R&D process. Similarly, having a multi-skilled team in order for a construction organization to be innovative was not 
given much attention in the study carried out by Manley and McFallan (2006).  
   Although “selecting a competent team” has been ranked third according to its importance at the initiation phase, it has been 
ranked eighth at the implementation. Similarly, factors “committed and cooperative team members” at the conceptualizing and 
development phases (rank 3 and 9, 1 and 6 respectively), “allocation of responsibilities to team members in line with 
competencies” at the conceptualizing phase (rank 6 and 12) have taken higher rankings for their importance when compared with 
their implementation. This indicated that these factors are not given due consideration during the implementation when compared 
to their importance. Accordingly, some factors showed an inconsistency between the importance and implementation based on 
their assigned ranks. Such inconsistency of CSFs based on the importance and implementation was identified in the study carried 
out by Sun and Wing (2005).  
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6. Conclusions  
 
   The study investigated the CSFs and their implementation during construction R&D process. Despite the importance of R&D to 
construction industry, there are number of issue that hinders its success. This study suggests the identification of CSFs and 
evaluation of their implementation during the R&D process as a way forward to enhance success of construction R&D process. 
The study argued that identification of CSFs and their actual implementation/consideration during R&D process could lead to 
giving proper attention for the factors that are highly important for the success of construction R&D process. Study identified a 
number of CSFs of construction R&D process from inception, conceptualizing, development and launch phases and at 
management. The results revealed that, when compared with the importance, it is seldom that almost all the CSFs are given 
enough attention during the actual implementation of the construction R&D process. Identification of CSFs from the study 
provides a good foundation for their effective management of them to provide required resources and attention by concentrating on 
few critical factors that are required for the success of construction R&D process. The fact revealed from the study that 
prominence attached to the importance of success factors were not given when it comes to their implementation during the 
construction R&D process will also help to pay more attention for the success factors during their actual implementation stage. As 
a way forward, it can be suggested to link CSFs with performance measures so that addressing performance measurement targets 
can ensure implementation of CSFs to enhance construction R&D activities. Even though there are a number of studies carried out 
on identifying CSFs, they are based in other disciplines such as manufacturing etc. Thus, this study contributes to the theory by 
deriving construction R&D specific CSFs and integrating them with the phases of the R&D process from initiation, 
conceptualising, development to launch and at the management of R&D activities. Evaluation of the actual 
implementation/consideration of CSFs contributed to management and practice by identifying the CSFs that are not 
implemented/considered properly during the construction R&D process. The scope of the study is based on collaborative 
construction R&D activities carried out between universities and industry. The findings derived from the study therefore can be 
generalized within collaborative construction R&D activities between universities and industry. This can be identified as a 
limitation of the study.   
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