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Abstract. Changes and uncertainties are inevitable in the construction industry so that contractors have to find ways to
improve themselves in all aspects in order to enhance their competitiveness in tendering as it determines their survival in
the industry. It is believed that experiences and knowledge of past projects have the potential to improve the competitive-
ness of the bids submitted. This study aims to propose project learning in a structured manner as an effective approach for
improvements in bidding. Through a questionnaire survey, the five most significant benefits from project learning for the
betterment of bid submissions were identified, namely: “improved accuracy in pricing”, “more realistic estimates™, “better
evaluation of risks involved in tendering for a project”, “less rework and repetition of mistakes”, and “faster resolution of
similar problems”. Further, the five most suitable project learning methods for improvement in bidding were recommend-
ed, which included “periodic learning meeting”, “documentation learning”, “on job training”, “debriefing”, and “informal
face-to-face interaction”. Accordingly, a structured learning model toward improved bidding is developed for large con-
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struction firms.

Keywords: project learning, knowledge management, competitiveness, bidding, construction.

1. Introduction

The construction sector faces ever changing conditions,
and those who are not prepared to meet the demands of
the industry may ultimately fail. The complexity and
uncertainty nature of construction industry makes it an
industry full of challenges and difficulties. An ability to
respond to the changes in the fast growing industry is
important for survival (Mohamed, Anumba 2006). There-
fore, construction companies have to be more innovative
with the willingness to experiment and to adopt new de-
velopments and technologies through learning. Contrac-
tors who wish to stand on the stones of success have to
pay substantial attention to improving their competitive-
ness in the tendering stage in order to survive in the con-
struction industry. Because of the interdependent nature
of construction, construction companies have a higher
failure rate than many other types of companies (Kim
2010; Mclntyre 2007). A concept of tendering, which has
been practiced for a very long period, is that the lowest
bidder wins the tender (Amarjit, Shoura 1998). In a com-
petitive tendering situation, contractors have to consider
both the success of a tendering and a reasonable amount
of profit out of the project. People in a project team are
the ones who are directly involved in the problem solving
and decision making processes. Usually, at the end of a
project, these individuals would move to other projects or
functions and take away their experiences and knowledge
in tendering. The end of a project is thus, the end of col-
lective learning (Schindler, Eppler 2003).

In addition, many contractors are still lacking in cer-
tain criteria required for successful bidding causing them
to loose most of the tenders. A huge number of contrac-
tors are not making full use of the past project histories
and experiences which can assist the contractors in ma-
king critical decisions regarding tendering (Schindler,
Eppler 2003; Magsood efal. 2006). According to
Magsood ef al. (2006), what is normally missing is a
consistent system that gathers and keeps records of the
key project history data including contextual information
that can be later used at times of problematic solutions or
opportunities, innovations tested and evaluated and for
analysis on the development of project bidding.

2. Project learning as integrated approach

The view that knowledge is a valuable asset to construc-
tion companies has become widely acknowledged and
has gained substantial attention in the recent years
(Rezgui et al. 2010). Definitions of knowledge range
from the practical to the conceptual to the philosophical
and from narrow to broad in scope (Kanapeckiene et al.
2010). Knowledge can be classified into personal, shared
and public, practical and theoretical, foreground and
background, internal and external, hard and soft (Tserng
etal. 2010), structured and unstructured (Haldin-
Herrgard 2000), knowing how and knowing that
(Pathirage er al. 2007), and procession perspective and
structural perspective (Jashapara 2004). Construction
companies are in the need to possess sustainable learning
efforts as the success of a project is highly influenced by
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the right combination of knowledge and experiences from
previous projects (Park et al. 2010). Thus, the basic tasks
of project management have to be complemented with
project knowledge management activities for an effective
management of projects. Project learning is also often
referred as lessons learned (Disterer 2002; Greiner ef al.
2007), project histories (Maqgsood et al. 2006), project
memory (Djaiz, Matta 2006) and management of project
knowledge and experiences (Disterer 2002; Djaiz, Matta
2006). Regardless of the terms used, many scholars have
argued that knowledge and experiences obtained from
past projects make a valuable asset to construction com-
panies and are significantly important to the development
and improvement of construction companies. Project
learning is a set of actions used by project team members
to generate and share knowledge within and across pro-
jects. According to Djaiz and Matta (2006), project learn-
ing or project memory can be described as the history of a
project and the experience obtained during the realization
of the project. The project memory usually consists of
knowledge regarding the context as well as the problem
solving rationale.

2.1. Project learning as important element in
construction

Companies learn most within projects, but are unable to
pass on their experiences as these knowledge and experi-
ences which can be reused in the future projects are kept
in the mind of the team members. Therefore, the man-
agement of knowledge and experiences from projects is
considered as an essential function of knowledge man-
agement (Heo ef al. 2010). In addition, cooperative pro-
ject learning is fundamental to the processes of know-
ledge management which includes knowledge sharing,
knowledge generation and knowledge integration. Fig. 1
illustrates the flow of knowledge in project learning.

I_ _______ il 1
i me past Current projects ; ror future or;
1 projects | ! subsequent |
i - | __ projects_ |

Input from
team members

Continuous improvement

Fig. 1. Flow of knowledge in project learning

Input from
external sources

Besides that, knowledge sources of an organization
can be internal or external to the organization where these
resources are referred as external and internal knowledge
banks. Maqgsood ef al. (2006) highlighted project histories
and knowledge as a key element of the internal knowledge
bank of a company. A wise and effective usage of these
project histories would facilitate the integration process
and improves the flow of knowledge. In relation to that,
they argued that the implementation of knowledge mana-
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gement should provide project histories an importance of
strategic concern. Apart from that, knowledge management
is deemed to give project histories a high level of emphasis
especially in the creation and management of project me-
mories. This is strongly supported by the fact that project
histories acts as mediums through which tacit knowledge is
turned explicit, disseminated and shared throughout the
organization (Magsood ef al. 2006). Thus, project learning
has a crucial role to play in the process capturing and utili-
zing tacit knowledge of a project.

2.2. Structured project learning to maximize
utilization of project histories

Learning within and across projects does not happen
naturally as it is a complex process that needs to be man-
aged (Williams 2008) in a structured and systematic
manner. Furthermore, as mentioned before, construction
projects in particular are complex entities and learning
from a complex system requires a more sophisticated and
innovative approach than simply writing down the les-
sons (Williams 2008). According to Magqsood ef al.
(20006), it is necessary for organizations to have a system
through which project histories can be developed, evalu-
ated and measured. They added on that the experiences
and valuable knowledge assets from past projects need to
be generated, validated and sustained in a manner that
allows retrieval, transfer and future reanalysis.

In defining structured project learning, the word
“structure” means “the way in which the parts of a system
or object are arranged or organized, or a system arranged
in this way” (Cambridge Advanced Learner’s Dictionary
1992). The word “structured” on the other hand, can be
defined as “organized in a clear way that lets you see the
relationship between the parts” (Macmillan English Dic-
tionary 2002). Based on the two definitions provided in
the respective dictionaries, structured may mean to have a
system arranged in a systematic and organized form. In
the process of arriving at the meaning of structured pro-
ject learning, project learning can be referred as a set of
actions used by project team members to generate and
share knowledge within and across projects. Thus, struc-
tured project learning refers to a set of systematically
arranged actions used by project teams to create and share
knowledge within and across projects. In other words,
structured project learning involves activities of project
learning that are arranged in a more organized and syste-
matic manner to ensure effective learning.

2.3. Needs for project learning to be implemented in
a structured manner

Learning from a project can take place at anytime, but the
effectiveness and the quality of lesson learnt is still ques-
tionable. According to Magsood et al. (2006), for an op-
timal and effective learning to occur, it is essential to
have processes and structures to help people in creating
new knowledge in order for them to continuously im-
prove them. Along with that, organizations are in need to
develop a framework to decide on the important infor-
mation and knowledge to be captured from the current
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projects (Magsood et al. 2006). In highlighting the im-
portance of structured project learning, a survey conduct-
ed by Williams (2008) revealed that a huge number of
project managers assigned the highest importance to for-
mal procedures compared to other practices such as nar-
ratives, external facilitators and interviews. This provides
evidence that better structured and standardized proce-
dures of learning are the key factors in achieving success-
ful learning from projects. At the same time, systemati-
cally collected project profiles and contact persons would
facilitate the reuse of knowledge in other projects.

Apart from that, a systematic exchange of know-
ledge and experiences is necessary as it makes the
acquainting of new employees relatively easier (Disterer
2002). Furthermore, learning in organizations rarely oc-
curs due to lack of mechanisms to capture the knowledge
in place (Magsood et al. 2006). According to Williams
(2008), more complex patterns in an organization are
more likely to be discovered only by a systematic lear-
ning effort. In addition, Davenport ef al. (1998) have
identified standard and flexible knowledge structure as
one of the factors that lead to successful knowledge ma-
nagement. Thus, a standard framework for learning enab-
les an organization to utilize its resources in the most
optimal manner.

2.4. Project learning for improved bidding

Tendering is a process that deals with critical and im-
portant decisions, making it a risky and significant part of
the construction industry. Construction companies prefer
to perform their project tasks including tendering based
on their past experiences rather than following a text
book approach or conventional analytical approaches
(Wong et al. 2010). However, project expertise is highly
personal and persistently tacit. This characteristic of pro-
ject knowledge creates the necessity for project learning
activities to facilitate the learning process within and
across projects. Therefore, repositories that contain detail
and important knowledge of previous projects would
provide the construction companies a platform for refer-
ence when preparing bid submissions in the future. Three
case studies on major contractors with turnover over one
billion Australian dollars conducted by Magqgsood ef al.
(2006) showed that the repositories that contain detailed
knowledge and data from previous projects can be used
by personnel involved in tendering for new projects. It
emerged that the pre-tendering team places an increased
value on the use of project histories in the pre-tendering
stage. All these studies and research are clear evidence
that project learning is capable of providing many added
advantages to contractors in sustaining a high level of
competitiveness especially through improved bid submis-
sions. However, literatures of project learning have not
fully explored the utilization of project knowledge and
experiences for improved bidding. Even though Maqgsood
et al. (2006) have pointed out the potential of project
histories in improving bid submissions, they only paid
attention to the application of project learning in general
management.

3. Research methods and procedures

Two types of research methods have been employed in-
cluding a preliminary interview survey as a qualitative
approach and a questionnaire survey as a quantitative
approach. The preliminary interviews were conducted in
the initial stage of the research. Preliminary interviews
are usually conducted to obtain applicable information in
relation to the research at the early stage of research
which would help in ensuring the relevance of the re-
search. In this study, preliminary interviews were con-
ducted to identify the potential benefits in implementing
project learning for improved bidding. A list of benefits
was prepared prior to the preliminary interviews based on
the literature review. Each preliminary interview was
scheduled for a period within 10 to 15 minutes. The 17
interviewees were selected from various professionals
including 3 developers, 5 consultants, and 9 contractors
who are large and top firms in the construction industry
to ensure the validity and reliability of the information
obtained. The scope of the preliminary interview survey
covers the entire Malaysia.

The questionnaire survey targeted only the class
“A” contractors who have registered themselves with the
“Pusat Khidmat Kontraktor” (PKK 2010). Contractors
who belong to class “A” were chosen because these cont-
ractors represented the highest financial limits. Since the
literature suggests that the implementation of project
learning mostly takes place in bigger companies, a survey
on the class “A” contractors would be more appropriate
to demonstrate the effort of contractors in employing
project learning. However, this also contributes as a limi-
tation of this study. Table 1 shows the classification for
contractors by “Pusat Khidmat Kontraktor” (PKK 2010).
Overall 501 questionnaires were distributed to private
based construction companies in Malaysia. There were 74
forms completed and returned. Table 2 and Table 3 show
the brief profiles of these 74 respondents.

Table 1. Financial limits (construction cost) of contractors
under “Pusat Khidmat Kontraktor” (PKK 2010)

Class Financial Limits (RM)
A Exceeding 10,000,000

B 5,000,001 to 10,000,000

C 2,000,001 to 5,000,000

D 500,001 to 2,000,000

E 200,001 to 500,000

Table 2. Current position of respondents in their firms

Current Positions

Project manager/
General manager/

= = 0O — —

2l 5| 2|2z 2| B

A < 0 | Qx| O =

Number 37 1 3 20 | 13| 74
Percentage 50 1.4 4.0 | 27.0 | 50 | 100
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Table 3. Working experience of respondents

Working Experience (Years)

<5 5-10 1015 >15 Total
15 22 13 24 74
20.3 29.7 17.6 324 100

4. Research findings and discussions

4.1. Do contractors in Malaysia implement project
learning in a structured manner?

In determining whether contractors have adopted a sys-
tematic way of learning, several factors that used in the
questionnaire survey were identified during the prelimi-
nary interview survey. These factors include “employ-
ment of individuals especially for project learning pur-
poses”, “regular meetings”, “specific procedures or
system for keeping record”, “standardized methods of
reviewing past project bid submissions”, and “frequent
and regular project learning activities”. In the question-
naire survey, only 29.7% respondents have employed
individuals handling project learning. Many companies
did not employ individuals handling project learning
because they stated that the current staff structure were
sufficient to carry out their daily work. The questionnaire
survey highlights that more than half (66.2%) respond-
ents have regular meetings in construction sites. The re-
spondents suggested that meetings on regular basis are
important for learning. It is worth noting that around half
(52.7%) respondents in the questionnaire survey have
specific procedures or system for keeping record and
standardized methods of reviewing past project bid sub-
missions. These 52.7% respondents stated that construc-
tion companies in Malaysia did not have a proper system
to keep record and especially in reviewing them. In addi-
tion, 25.7% respondents kept record of their bid submis-
sions for the sake of accreditation, but fail to review the
captured experiences and knowledge in a regular and
systematic manner and to utilize them. The questionnaire
results proposed that 56.8% respondents carried out pro-
ject learning activities in a regular basis. Beside this,
28.4% respondents conducted project learning activities
only when a certain problem became serious.

4.2. Potential benefits of employing project learning
for improved bidding

The questionnaire survey identified eleven benefits of
employing project learning for the betterment of bid
submissions as shown in Table 4. The five most signifi-
cant benefits include “improved accuracy in pricing”,
“more realistic estimates”, “better evaluation of risks
involved in tendering for a project”, “less rework and
repetition of mistakes”, and “faster resolution of similar
problems”. The mean values for each kind of benefit are
tabulated in Table 4. The values scaled from 1 to 5, which
indicated the level of significance of benefits from low to
high.

“Improved accuracy in pricing” was ranked by res-
pondents as the top benefit with a mean value at 4.4054.
Respondents commented that the knowledge and
experiences gained during the pricing process would
equip the individuals with the skills to price the tenders in
a more precise manner. “More realistic estimates” was
ranked as the second top benefit with a mean value at
4.2703. Respondents commented that errors and miscal-
culations could easily take place in estimating so that the
knowledge from past experiences could ensure the esti-
mators being well versed with the proper ways in produ-
cing practical estimates because certain knowledge could
only be obtained through experience. This in turn would
produce more realistic estimates.

As shown in Table 4, “better evaluation of risks in-
volved in tendering for a project” was ranked as the third
most significant benefit with a mean value at 4.2703.
Construction tendering involves various forms of risks
regardless of the procurement methods adopted. The
respondents suggested that project learning could contri-
bute significantly towards a better evaluation of project
risks and the risk evaluation was greatly dependent on the
experiences from past projects. Respondents ranked “less
rework and repetition of mistakes” as the fourth benefit
and they commented that it was important to note that the
tendency for errors and mistakes to occur during the bid-
ding stage is relatively higher in the construction industry
and these errors and mistakes related to cost. Therefore, it
is essential to ensure that errors and mistakes are not

Table 4. The potential benefits of implementing past project learning for improvements in the future bid submissions

No. Benefits N | Min. | Max. Mean Std. Dev. | Rank
1. Improved accuracy in pricing 74 2.00 5.00 4.4054 .66041 1
2. Increased speed of estimating 74 2.00 5.00 4.0135 73080 8
3. More realistic estimates 74 3.00 5.00 4.2703 .55634 2
4. Higher speed of pricing 74 2.00 5.00 3.6757 .89302 10
5. Increase in the competitiveness of the bid price submitted 74 2.00 5.00 4.0811 78960 7
6. Wiser bid or no bid decision 74 | 2.00 5.00 3.9054 76156 9
7. Better evaluation of risks involved in tendering for a project 74 3.00 5.00 4.2703 .62586 3
8. Reduced cost of tendering 74 1.00 5.00 3.3649 1.06725 11
9. Faster resolution of similar problems 74 1.00 5.00 4.1081 75066 5
10. Increased efficiency of the individuals involved in bid 74 3.00 5.00 4.0946 .64466 6

submissions
11. Less rework and repetition of mistakes 74 2.00 5.00 4.1622 77684 4




550

H. Abdul-Rahman et al. Structured project learning model toward improved competitiveness in bidding...

Table 5. The suitable project learning methods for improvement in bidding

Recommended Not recommended
No. Methods Implemented | Notimple- | Positive | Implemented Not im- Negative |Rank
before (%) mented Score before (%) plementted score
before (%) before (%)
1. | Imitation 59.5 243 83.8 2.7 13.5 16.2 12
2 Ipformal face-to-face interac- 77.0 16.2 93.2 1.4 54 6.8 5
tion
3. Creation of new roles 29.7 554 85.1 8.1 6.8 14.9 11
4, Periodic learning meeting 78.3 20.3 98.6 0.0 1.4 1.4 1
5. | Debriefing 66.1 31.0 97.1 1.4 1.45 2.9 4
6. | Problem solving techniques 68.9 23.0 91.9 1.4 6.7 8.1 7
7. Learn by helping people 73.0 17.5 90.5 54 4.1 9.5 9
8. | Simulation 43.2 35.1 78.3 4.1 17.6 21.7 13
9. | On job training 73.0 24.2 97.2 1.4 1.4 2.8 3
10.| Job variation 63.5 28.3 91.8 4.1 4.1 8.2 8
11.| Trial and error 40.6 24.3 64.9 16.2 18.9 35.1 14
12.| Extrapolate past events 68.9 20.3 89.2 54 54 10.8 10
13.| Internet Information Searching 67.5 25.6 93.1 2.7 4.1 6.9 6
14.| Documentation learning 81.1 16.2 97.3 1.4 1.35 2.7 2

repeated in the future, avoiding doubling of effort in “rein-
venting the wheel”, thus saving resources and time. The
fifth most significant benefit ranked by respondents was
“faster resolution of similar problems”. Respondents com-
mented that when there was a reference point at the time of
a problem, the resolutions got easier. Thus, project learning
is an important tool in achieving a faster resolution for a
similar problem in the current and future projects.

4.3. Suitable project learning methods to maximize
the utilization of past project histories for better
bidding
As illustrated in Table 5, the five most suitable project
learning methods for improvement in bidding were iden-
tified through questionnaire survey out of fourteen meth-
ods. These five top methods include “periodic learning
meeting”, “documentation learning”, “on job training”,
“debriefing”, and “informal face-to-face interaction”.
“Periodic learning meetings” refer to meetings that
are held for learning in accordance to a prescribed schedu-
le. It was ranked by respondents as the most suitable pro-
ject learning method for improving contractors’ bid su-
bmissions with a positive score at 98.6. Periodic learning
meetings form a platform for knowledge of past projects to
be generated and captured from the team members. Res-
pondents ranked “documentation learning” as the second
most suitable method that can be adopted for the improve-
ment in bidding, with a positive score at 97.3. As refer to
Low (2008), this kind of method involves learning from
decisions, solutions, and project related information of
previous and current projects which have been systemati-
cally incorporated into the records of the company. Res-
pondents commented that “documentation learning” was a
medium where tacit knowledge could be turned explicit for
the quantification of management. “On job trainings” was
ranked as the third most suitable project learning methods

@ 1. Identify a subject @
matter

2. Identify learnin
. Lesson learned ’ ‘ fy 9 ’

S goals
linkage
17 a
7. Knowledge 3. Identify knowledge
dissemination, retrieve source
and update
a
6. Knowledge filter and 4. Knowledge sharing
storage process
@ 5. Knowledge = ;)
application

Fig. 2. Continuous project learning model

in improving bid submissions. In fact, all the respondents
strongly agreed that “on job training” was an effective
method of learning. They commented that “on job trai-
ning” could provide an organized and well guided way in
learning, which ensured the effectiveness and efficiency
during the tendering stage. “Debriefing” is a method where
individuals being questioned in detail regarding the work
that have been executed in terms of lessons learned, failure,
success, mistakes and innovation. “Debriefing” was ranked
as the fourth most suitable project learning method in imp-
roving bidding. As highlighted by Haldin-Herrgard (2000),
tacit knowledge is acquired by internal individual process
such as internalization, experience, consideration, or indi-
vidual talents. Therefore, “informal face-to-face interac-
tions” would facilitate the communication of the tacit
knowledge among the team members and it was ranked as
the fifth most suitable project learning method in impro-
ving bidding. Fig. 2 presents the eight phases of the propo-
sed continuous project learning model. The eight phases
are:
1) Identify a subject matter: involves the identifica-
tion of subject matter in respect to project risks,
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2)

3)

4)

3)

6)

problem faced or knowledge gap due to the pro-
ject constraint;

Identify learning goals: composed of identifica-
tion of learning goals based on the expected va-
lue and project requirements;

Source of knowledge: project team members
explores knowledge base of the subject matter
and learning goals to identify the available and
unavailable knowledge. In general, knowledge
base is divided into tacit and explicit form of
knowledge;

Knowledge sharing session: contains group dis-
cussion in the form of brainstorming, reflection,
questioning and multi-way feedback sessions;
Knowledge application: makes and evaluates de-
cisions based on the generation of new know-
ledge;

Knowledge filter and storage: filter and store va-
luable knowledge generated during the know-
ledge sharing session in a standard template da-
tabase that contains project name, subject matter,
keywords, expert information and knowledge
protocol;

7) Knowledge dissemination, retrieve and update:
all project parties communicate and retrieve per-
tinent knowledge or lesson learned through web-
based tool. Knowledge protocol is updated at the
end of each knowledge sharing process;

8) Lesson learned linkage: form a continuous lear-
ning cycle where any lesson learned, principals
or new knowledge from past discussion are lin-
ked to subsequent discussion to improve the va-
lue of the decision making.

4.4. Development of structured project learning model
toward improved bidding

All lessons learnt throughout the project period should be
properly shared, filter, documents and disseminate to pre-
vent the event of knowledge loss which can lead to in-
crease of time in information and knowledge access. A
framework for project learning is displayed in Fig. 3 con-
sisting of the techniques used throughout the project time
frame, which include integrating learning and knowledge
management into project process and adopting project
management tools in decision making and problem solving.

START >> PRECS"T':\SG?”CWN >> CONSTRUCTIONSTAGE >> COMPLETION>

For example:

TECHNIQUE ASAP approach;

Pareto analysis;

Practice project management
techniques and tools

Critical path method;

Work breakdown system;

| Integrate learning, knowledge

and management
Implementing the
integrated management approach

Project management software system throughout the project period,
FORM & USE :
v
COMPOSITE | Filtering the lesson learned |
KNOWLEDGE v

Document filing system |

A 4

| Disseminate to project-related parties |

“Top of role played by organizations, projects and individual”

ORGANISATION ® Change the culture

* Implement organizational change >

PROJECT TEAM

*® Build up a cross-discipline cooperation
*® Cultivate knowledge sharing culture of bad and good practices at the project level
*® Eliminate ‘them and us’ attitude

NOILVOINNNINOD

I

* Commit to learn
COMMUNICATION ¥

INDIVIDUAL ® Establish a systematic individual management >

[(eewnanaane)

Fig. 3. A developed framework for project learning
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Fig. 4. Composite knowledge

In this framework, the composite knowledge is the diffe-
rent bodies of knowledge being combined to achieve the
best outcome at any given time a decision or action is
done. Fig.4 shows the composition of knowledge
required in managing construction projects.

At the bottom of the Fig. 3, top of role and action to
be played by the organizations, project team, and indivi-
dual are specified. On the organization aspect, organiza-
tions need to perform change in respect of managing
knowledge and learning and technology. Cross multidis-
cipline cooperation is essential to form a project team to
cultivate the culture of knowledge sharing and collective
learning. The attitude of “them and us” should be ruled
out during the project execution. At the individual level,
establishment of a systematic individual time manage-
ment is essential to assure individual focus and time
flexibility to carry the task assigned. Individuals should
commit to learn and perceive advice and problem as a
challenge for future self improvement. Communication
plays an important role in preventing wrong decision
making and to improve better project coordination.

Drawing on the results and analysis of the four-stage
data collection discussed regarding Figs 3 and 4, an struc-
tured project learning model toward improved bidding is
proposed in Fig. 5. The model is designed specifically for
the use in construction projects and with an intention to
deal with major bidding factors caused by lack of
knowledge and poor management of lessons learned. To
assure an effective project learning process throughout

the project period, project manager, engineer or
experienced personnel should act as a project learning
supervisor to ensure each project activities are performed
in a knowledge-based manner. The proposed model con-
sists of four main phases. Each phase contains enablers
and barriers of project learning that have been accumula-
ted and gathered from the data collection. The four pha-
ses in this model are briefly elucidated as follows:

Phase 1: Knowledge identification

The focal point of knowledge identification is to
quantify project activities into several milestones and time
goal for each milestone. These activities are based on the
characteristics of the project in terms of size and
complexity. Each milestone is further explored and classi-
fied into five important components as shown in Table 6.

Table 6. Important components of each milestone

Knowledge | bodies of knowledge that are essential to com-

content plete a particular milestone within specified
time goal

Knowledge | Differences between the knowledge content

gaps and the actual knowledge available

Knowledge | Risk associated with accessing of knowledge

risks content, knowledge gap and alternative
knowledge

Alternative | knowledge that offers greater possibility to

knowledge | supersede the core knowledge

Knowledge | People, previous project documents of the

source knowledge content
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Phase 2: Knowledge sharing, creation and integration

Formal project learning meeting are held among few
key/experienced personnel from each organization. The
formal project learning meeting is concerned about the
discussion of problems, searching of solution, sharing
and exchange of learned mistakes, knowledge and
experience. It should be ensured that the outcome of pro-
ject learning meeting able to integrate the available
knowledge to form a new knowledge for the competive-
ness in bidding. Frequency of organizing project learning
meeting depends on the types of problems faced,
complexity of the problem and the accessibility of the
knowledge content. Generalization using real life case
studies is encouraged as project parties can easily estab-
lish linkage or connection between current and previous
completed project. During the meeting, multi-way feed-
back should be performed to improve the quality of new
knowledge and solution. Relevant and important informa-
tion and knowledge should be properly documented for
the purpose of retrieving and referring. Examination of
project learning meeting should be performed to ensure
no important elements have been overlooked which can
provide negative impact on project schedule performance
prior to the finalization of the decision.

Phase 3: Knowledge exploitation

During performing the project activity, it is impor-
tant for relevant project parties explore the action taken in
respect of the impact of the action taken on subsequent
activities and time performance. To exploit knowledge
during the construction stage of project, project parties
need to track down potential problem, critical events, and
potential solutions that can affect a new bidding. Any
learned mistakes, learned knowledge and principles of
problem solving should be incorporated into feedback
report, attach it into project progress report and dissemi-
nate to project parties which formed a real time feedback
loop. Real time feedback loop ensures other project par-
ties are well informed, similar mistakes do not occur on
the subsequent task, and to enable a better informed deci-
sion to be made for subsequent project activities.

Phase 4: Knowledge storage

At the end of the project, knowledge gained throug-
hout the project period is filtered, compiled and stored in
a standard template. The standard template should com-
posed of milestone, action taken, types of bid, bidding
factors, learned mistake, bad practice, good practice, and
critical learned knowledge. These actions aim to avoid
loss of valuable knowledge for reference in new bidding
and to minimize the problem of information overload in
future project.

5. Discussions on research findings

“More realistic estimates” was ranked as the second top
potential benefit of employing project learning for im-
proved bidding. Actually, this kind of benefit was also
suggested by Maqgsood ef al. (2006) that having project
learning put into practice, the construction company

would be able to produce more realistic estimates and the
experiences from past projects would educate the estima-
tors with the “do’s and don’ts” in estimating. “less re-
work and repetition of mistakes” was the fourth potential
benefit of employing project learning for improved bid-
ding and was considered essential to ensure that errors
and mistakes are not repeated in the future, avoiding dou-
bling of effort in “reinventing the wheel”, thus saving
resources and time. Actually, this kind of benefit was also
highlighted by Williams (2008), Manjula and Mustapha
(2006), Disterer (2002), Maqsood et al. (2006). “Im-
proved accuracy in pricing” and “better evaluation of
risks involved in tendering for a project” were ranked in
the top five potential benefits of employing project learn-
ing for improved bidding for the first time in this survey.
This is probably because the current status in the accura-
cy in bidding pricing in the Malaysian construction indus-
try is not satisfactory compared to the context in Williams
(2008), Manjula and Mustapha (2006), Disterer (2002),
Magsood et al. (2006).

Dodgson et al. (2007) highlighted the impact of
modeling and simulation technology on engineering pro-
blem solving and Brady ef al. (2006) discussed the role of
learning to manage mega projects. Further, Plaza and
Turetken (2009) proposed a model-based DSS for integ-
rating the impact of learning in project control. Sense
(2003) developed a model for the politics of project lea-
der learning. However, neither Plaza and Tureken’s
(2009) nor Sense’s (2003) learning model focused on the
competitiveness in bidding. The proposed model in this
study tends to be more capable to enhance learning,
knowledge sharing, and individual knowledge seeking for
construction project bidding. Drawing on existing argu-
ments, increased profit (Macher 1992) and increased
knowledge, which may be either tacit or explicit (Rowley
2000) are after-the-fact indicators that learning is occur-
ring. Accordingly, Winch (2002) affirmed that effective
learning within the project deploys the new value creation
to the project. Thus, it can be expected that the applica-
tion of the proposed model is capable to enhance the
sustainability in project bidding. Nevertheless, it is the
significant value of the project is difficult to foresee in
reality due to environment, human and other unforeseen
factors.

The strength of the proposed model is that it focuses
on project knowledge and continuous collective learning
in which both elements are critical in enhancing the value
of the construction projects. While, the potential short-
comings of this model are that it is built on an unproved
premise and the model seem to be suitable for moderate
large and complex project bidding. The samples selected
in the data collection were only class “A” contractors
who have registered themselves with the “Pusat Khidmat
Kontraktor” (PKK 2010). Contractors who belong to
class “A” represented the highest financial limits and
worked towards the ISO 9001 accreditation. However,
this has brought the limitation in universality to this stu-
dy. Future study should cover small and medium sized
contractors. Further, questionnaires were distributed to
only private based construction companies in Malaysia.
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As the public sector was not covered in this study, it
could be considered in future research.

6. Conclusions and recommendations for future
research

It is a good indication that contractors began to recognize
the significance of project learning as an approach to
improve the quality of their bids. However, a potential
draw back in the employment of project learning is that it
is not carried out in a structured and systematic manner.
Very few construction companies have assigned individ-
uals specifically for the purpose of project learning.
Through a questionnaire survey, the five most significant
benefits from project learning for the betterment of bid
submissions were identified, namely: “improved accuracy
in pricing”, “more realistic estimates”, “better evaluation
of risks involved in tendering for a project”, “less rework
and repetition of mistakes”, and “faster resolution of
similar problems”. Further, the five most suitable project
learning methods for improvement in bidding were rec-
ommended, which included “periodic learning meeting”,
“documentation learning”, “on job training”, “debrief-
ing”, and “informal face-to-face interaction”. According-
ly, a structured project learning model toward improved
bidding is developed for large construction firms. Com-
paring to Plaza and Tureken’s (2009) or Sense’s (2003)
learning model, the proposed model in this study tends to
be more capable to enhance learning, knowledge sharing,
and individual knowledge seeking for construction pro-
ject bidding. Future study should cover small and medi-
um sized contractors as well as contractors in the public
sector to enhance the universality and sustainability of
this learning model. Further, the developed model needs
to be improved more detailed to cover the commissioning
stage which was not covered in this study.
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