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Executive Summary  
 

Claims are part of the life of construction projects. However, when comes to 
the management of claims the parties involved often discover that the claims 
submitted or the decision to reject a claim fail to stand the scrutiny of other 
parties due to the lost (or lack) of evidence, failure to observe the deadline, 
failure to abide by the procedures stipulated the conditions of the contract, 
and many other reasons. These problems often have the root in the lack of an 
IT-based information system to assist the contract administrators in managing 
the claims, tracking the deadlines, and documenting the evidence.  
 
The research project aims to develop a Web-based construction claims 
management to address the aforementioned problems. The research is jointly 
carried out by researchers from the Universiti Tunku Abdul Rahman and The 
Pennsylvania State University, USA, with RM 160ô690 research grant from the 
Construction Research Institute of Malaysia (CREAM). The aim of the 
research is achieved through the following objectives: 
 

1. To study the existing practice of the Malaysia construction industry in 
managing claims to identify the areas that IT-based information 
management system may contribute to better manage the whole 
process.  

2. To develop a framework for better managing the processing of claims 
between the client and the contractor, and also between contractor and 
sub-contractor that will facilitate the capture and sharing of the 
knowledge with the aid of IT. 

3. Development and evaluation of a prototype Web-based claims 
management system based on the findings from objectives 1 and 2 
using the latest Web-based technology.  

 
This research involved a thorough review of existing literature on claim 
management issues and relevant research in this area. A series of semi-
structured case study interviews with interviewees at the level of project 
manager and above from construction firms, consulting practices, developers 
and other relevant parties, were conducted subsequently to gather detailed 
information on the best practice and shortcomings of current practice for 
managing claims in the Malaysia construction industry. Based on the findings 
from the case study interviews, the areas and processes where ICT can help 
to better manage claims were identified and analysed in detail. A prototype IT 
application to assist in managing the processing of the claim, and which can 
also facilitate the capture and sharing of the knowledge about claim was 
developed and evaluated. When this report is prepared, the research team is 
exploring with CREAM, UTAR and other parties on the arrangement to 
commercialise the system.   
 
A number of papers were published or are being drafted to be published at 
international conferences and journals, and the system has been presented at 
seminars for researchers and practitioners with positive response.  
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Introduction  
 
The construction industry in Malaysia is plagued with disputes in particular 
those related to claims. Without, at least, an equally efficient system for 
managing claims, disputing parties may often find themselves at the losing 
end as challenging the claims by an opposing party who is well prepared may 
prove to be difficult. The same applies to the submission of a claim as well. 
The submission of claims requires some evidence to substantiate, certain 
details to be included, some procedures as spelled out in the contract to be 
followed, and needs to be submitted within a specified time-frame. Some 
construction companies notice that their claims or defence of claims have 
failed to stand the scrutiny of the opposing party. The reasons behind this are 
wide-ranging, but include the lack of critical details and documents or 
evidence which were either incomplete, lost or non-existent, and failed to 
abide by the deadline stipulated in the contract. The input from an 
experienced competent contract administrator is hence vital as far as 
management of claims is concerned.  
           
However, the construction industry in this country is known for its relatively 
high staff turnover. The heavy reliance on the contract administrator will lead 
to some problems when one left the organisation due to retirement or other 
reasons. The preliminary review of existing literature does not reveal any 
dedicated information system developed for managing both the 
documentation of claims and the knowledge created. The lack of IT system 
support means that most parts of the contract administration are done 
"manually" with most of the details residing in the head of the contract 
administrator, whilst the rest scattered amongst members of staff involved in 
the particular project. As a consequence, when things turn ugly and the 
parties have resorted to arbitration or litigation, it becomes evident that there 
is a problem of the loss of information, documents and important knowledge 
vital to the winning of the case due to the departure of the key people with the 
knowledge regarding the issues and compounded by inefficient document 
management system.  
           
However, there was hitherto insufficient research done on the development of 
an Web-based claims management system which does not only assist in the 
documentation of claims and ensuring adherence to stipulated timeframe, but 
also one that may help to capture and share the critical knowledge vital to the 
success of claims. This research aims to study the existing practice of the 
Malaysia construction industry in managing claims to identify the areas that 
IT-based document management system may contribute to better manage the 
whole process. The aim is achieved through the following objectives: 
 

1. To study the existing practice of the Malaysia construction industry in 
managing claims to identify the areas that IT-based information 
management system may contribute to better manage the whole 
process.  

2. To develop a framework for better managing the processing of claims 
between the client and the contractor, and also between contractor and 
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sub-contractor that will facilitate the capture and sharing of the 
knowledge with the aid of IT. 

3. Development and evaluation of a prototype Web-based claims 
management system based on the findings from objectives 1 and 2 
using Microsoft's ASP.NET technology. Compared with conventional 
desktop applications, Web-based systems can offer simultaneous 
access to the system across geographically dispersed offices, which 
help to facilitate instant sharing of critical knowledge that the other 
applications cannot deliver.  

 
This research involved a thorough review of existing literature on claim 
management issues and relevant research in this area. A series of semi-
structured case study interviews with interviewees at the level of project 
manager and above from construction firms, consulting practices, developers 
and other relevant parties, were conducted subsequently to gather detailed 
information on the best practice and shortcomings of current practice for 
managing claims in the Malaysia construction industry. Based on the findings 
from the case study interviews, the areas and processes where ICT can help 
to better manage claims were identified and analysed in detail. A framework 
involving the use of an IT system to assist in managing the processing of the 
claim, and which can also facilitate the capture and sharing of the knowledge 
about claim was developed. The framework developed was subsequently 
encapsulated in a prototype Web-based claims management system using 
Microsoft's ASP.NET technology.  
 
This research is closely in line with the Seven Strategic Thrusts (i.e. leverage 
on information and communication technology in the construction industry) of 
the ñMalaysian Construction Industry Master Planò (CIMP). The construction 
companies involved in the research will be the main beneficiaries of this 
project. For those involved in the interviews, they will be given a summary of 
the outcome of the case study that sums up the views of different companies 
interviewed on the current practice and shortcomings of claim management 
upon request. This provides an opportunity for them to have a better view of 
what others are doing and also possibly to learn from others. For the industrial 
project collaborators (i.e. the construction companies that opt to be closely 
involved with the research project by giving the research team more access to 
their resources/information), access to the framework will be provided if they 
are involved in the evaluation stage. They could use this to develop their own 
internal IT-based claim management system. Secondly, the academic 
research team will be able to gain better insights into the problems on claim 
management faced by the industry and collaborate with industrial partners to 
help manage the problem using ICT.  
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Issues with Claims  
 
In order to enhance the chances of success, contractors submitting claims 
must closely follow the steps stipulated in the contract conditions, provide a 
breakdown of alleged additional costs and time, and present sufficient 
documentation; for clients, they need to follow an overall comprehensive step-
by-step procedure for tracking and managing the claims submitted by 
contractors (Zaneldin, 2006). Failure to follow the stipulated procedures may 
render a claim null and void with consequential financial impacts. The input 
from an experienced competent contract administrator is hence vital as far as 
management of claims is concerned. However, the construction industry in 
Malaysia is known for its relatively high staff turnover. The heavy reliance on 
contract administrator, which role is normally assumed by the project 
manager, may lead to some problems when one leaves an organisation due 
to retirement or other reasons as the person who knows best about the claims 
is no longer around. The problem will be further aggravated if there are still 
some critical loose ends for the claims pending the action of the contract 
administrator who is leaving or has already left.  
 
The preliminary review of existing literature does not reveal any dedicated 
information system developed for both managing the documentation of claims 
and the knowledge created. There are often deadlines for certain notices and 
documents to be submitted or issued to the other parties, which are to be 
abided by, as they may be condition precedent to some claims. Moreover, 
there are also actions that have been taken and responses received from 
other parties that entail further actions, which require careful tracking if they 
are not to be overlooked. The lack of IT support means that most parts of the 
contract administration are done "manually" with most of the details residing in 
the head of the contract administrator, whilst the rest distributed amongst 
members of staff involved in the particular project. As a consequence, when 
things turn ugly and the parties have resorted to arbitration or litigation, it 
becomes evident that there is a problem of the loss of information, documents 
and important knowledge vital to the winning of the case due to the departure 
of the key people with the knowledge regarding the issues and compounded 
by inefficient document management system. Sometimes, the information and 
documentations are not lost but misplaced, which require a lot of resources 
and staff time for their location and recompilation. It is also not uncommon to 
find that the entitlement to certain claims has become void as the contract 
administrator has overlooked the deadlines for their submission.  
 
There are also other problems pertaining to claims, as identified by 
Chovichien and Tochaiwat (2006) and Hughes and Barber (1992) and 
depicted in Table 1. Some of these may be partially attributed to the staffôs 
lack of familiarity with the contract, such as the failure to recognise disruption 
at the appropriate time and maintain contemporary records, not knowing what 
to claim, and poor presentation by the contractor of the claim to show cause 
and effect. Chovichien and Tochaiwat (2006) have explicitly mentioned the 
ñlack of knowledgeò on how to handle claims among the project staff as one of 
the problems. These problems are challenging to resolve for the time and 
other resources needed for the purpose. A number of researchers have hence 
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conducted research to explore how these can be addressed with the aid of 
information and communication technology (ICT) by automating some of the 
processes and taking away some burdens from the staff.  
 
Table 1: Issues and problems pertaining to claims  

Chovichien and Tochaiwat 
(2006) 

Hughes and Barber (1992) 

- Incomplete document 
- Too many documents 
- Lack of knowledge  
- Insufficient time 
- Delayed response 
- Unclear regulation 
- Lack of personnel  
- Not knowing what to 

claim 
- Inconsistency between 

departments  
- Oral or multi-person 

instruction 
- No standard form 

- The (erroneous) assumption that 
an extension of time is 
automatically linked to additional 
payment for loss and expense 

- The failure to recognise 
disruption at the appropriate time 
and maintain contemporary 
records 

- The failure to keep an updated 
programme 

- The poor presentation by the 
contractor of the claim to show 
cause and effect 

- The practical and commercial 
pressure on the employer to 
complete on time and on budget, 
irrespective and the delays and 
disruption that commonly occur  
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Existing Research  
 
Advancements in information and communication technology (ICT) have led 
to the proliferation of various ICT tools for the project management related 
tasks, which include the management of claims. Hassanein and Nemr (2008) 
propose to improve claims documentation and filing procedures through the 
introduction of claims filing systems and the utilisation of electronic document 
management systems within organisations. Related to this, Al-Sabah et al 
(2003) have developed a Microsoft Access database management system to 
document and analyse claims for additional payment and time for completion 
on construction projects. However, there is no function available for the 
relevant supporting documents to be captured in the system which is critical 
for claims substantiation. In addition, the systemôs utilisation is restricted to 
the office where it is installed as it does not support access through internet 
by other offices due to the lack of Web-based capability.  
 
In the field of advanced artificial intelligence research for claims management, 
Ren et al (2003) have developed a multiagent system (MAS) for construction 
claim negotiation (MASCOT) in which autonomous agents, acting on behalf of 
project participants, can directly negotiate with each other to resolve 
construction claims. The system developed allows the current problems in 
claims negotiation, such as inefficiency, late involvement of the client, and the 
influence of unhealthy human factors, to be reduced. A study has also been 
conducted on the adoption of a Particle Swarm Optimisation-based (PSO-
based) artificial neural network approach for the prediction of the outcome of 
construction claims, based on the characteristics of each individual case and 
the corresponding past court decisions (Chau, 2007). Chau (2007) argues 
that the approach will furnish an alternative in assessing whether or not to 
take a case to litigation, as the latter has been known to be costly and time 
consuming.  
 
Ho and Liu (2004) notice that during a slow-moving economy or recession, 
ñopportunistic biddingò is common where the contractors deliberately bid low 
on a project with the hope to recover the loss through claims. Inevitably, when 
this happens the number of claims of a project will be very high where 
significant time and efforts will be required for settling the claims and resultant 
disputes. Ho and Liu (2004) developed the Claims Decision Model (CDM) 
based on ñgame theoryò which explains peopleôs behaviour during a potential 
or existing claiming situation, how different claiming situations are related to 
opportunistic bidding behaviour, and what situations encourage or discourage 
opportunistic behaviour. The model can help various project participants to 
analyse construction claims systematically and rationally and to provide better 
understanding of each otherôs position which is imperative for arriving at a 
settlement. Williams et al (2003) introduce a very systematic approach for 
preparing a claim using cause-mapping and system dynamics. It comprises a 
format for a claim document that presents first the disruptive triggers and 
involves the use of a formal qualitative model to build the claim from the 
interacting effects of the aforementioned triggers. Subsequently, the model is 
transformed into a computer simulation to explore the different scenarios to 
provide the quantum of the claim.  
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Web-based information systems have received a lot of attentions nowadays 
for their capability to assist in the management of project documents and 
facilitate collaboration between the geographically dispersed project team 
members. Web-based information systems are based on Internet Web 
technology, which allows computing devices with the access to the Web to 
communicate and exchange information. In the context of construction, the 
examples of such systems include computer-mediated tendering system for 
services or contracts, purchasing of materials via the internet by a contractor, 
project extranets for project management and specifying products online by a 
manufacturer (ITCBP Intelligence, 2002). However, there was hitherto 
insufficient research done on the development of a Web-based claims 
management system which does not only assist in the documentation of 
claims and ensuring adherence to stipulated timeframe, but also helps to 
capture and share the critical knowledge vital to the success of claims. These 
are critical to address the aforementioned issues pertaining to claims in the 
construction industry. A system with these functions has not been available 
from the existing research, which appear to have mainly focused on the 
advanced Information Technology for resolving and the analysis of 
disputes/claims, or provide only the basic function of storing information in a 
desktop computer.  
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Research Methodology  
 
This was based on detailed case studies involving the construction companies 
in Malaysia, which are represented by, but not restricted to, the industry 
partners. Use was made of mainly semi-structured interviews with key 
industry personnel as detailed information as to the problems encountered 
and best practices for claims management are to be collated.  The results 
were utilised to develop a framework for managing construction claims with 
the aid of IT. The framework was subsequently encapsulated into a Web-
based Construction Claims Management System using the latest Web-based 
technology.  
 
The details of the companies involved in the case study interviews are as 
follows: 
 
Table 2: Background of Case Study Participants 

Participant Background 

1  Director of a quantity surveying consultancy  
2 Executive director of a construction firm  
3 Claims consultant 
4  Executive director of a public construction research centre 
5 & 6  Contracts manager of a construction firm 
7 & 8 Director of a quantity surveying consultancy 
9  Director of a quantity surveying consultancy 
10  Chief resident engineer of a construction firm 
11  Senior project manager of a property development company  
12 Contracts manager of a construction firm 
13 Project executive of a construction firm 
14 Director of a quantity surveying consultancy 
15 Director of a quantity surveying consultancy 

 
 
The detailed steps of the research methodology are as follows: 
 

Task 1: Review of the Current Practice of Claims Management in 
Malaysia Construction Industry. 

Methodology - This task was undertaken by means of a combination of 
methods including the use of case studies and semi-structured interviews with 
Malaysia construction companies.  The aim is to identify the areas that IT-
based information management system can contribute to better manage the 
whole process. 

Activities - specific activities under this task include: 

a) Identification of suitable construction firms for detailed case studies.  
This involved literature reviews and interviews with leading researchers 
and practitioners in the industry. The information to be collated includes 
the best practices and the factors that lead to a successful claim, 
problems normally encountered in claims submission, adopted 
solutions and lessons learned.  
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b) Analysis of the information obtained from the industry with a view to 
identifying the areas and processes that can be better managed with 
the help from IT-based information system.  A report will be produced 
summarising the best practices for claim management identified, as 
well as the problems encountered.  

Output ï Report on the problems encountered for claims management and 
best practice identified  

 

Task 2: Development of a Framework and Prototype Web-based 
Application for Better Managing the Processing of Claims 
between the Client and the Contractor, and between the 
Contractor and Sub-contractors   

Methodology - This will involve detailed study on how the functionalities 
required to be incorporated into the framework of the system. Subsequently, 
the framework will be encapsulated into a prototype application which can be 
hosted in the Web environment.  

Activities to be undertaken as part of this task include:  

a) Specifying a format for representing the framework to ensure that it can 
be incorporated in a Web environment, and identifying appropriate 
tools for achieving this.  

b) Develop the framework and represent it in the specified format.  

c) Encapsulating the framework into a Web-based application using 
ASP.net technology to facilitate the hosting of the application in a Web 
environment.   

Output ï Framework and the prototype application for claims management   
 
 

Task 3: Testing and Evaluation of the prototype Web-based 
Construction Claims Management System  

Methodology - The prototype application will be hosted in internet to make it 
accessible to the industry partners for the purpose of evaluation. Detailed 
questionnaire or forms will be designed to allow the evaluation on the various 
aspects of the system.   

Activities to be undertaken as part of this task include:  

a) Hosting the prototype Web-based Construction Claims Management 
System through an internet company and making the prototype 
accessible to industry partners through internet.   

b) Design and planning of the prototype evaluation.  This will involve the 
detailed design of the questionnaires and other forms to be used for 
the purpose and collating and analysing the results.  As far as possible, 
these will be kept simple so as to facilitate early return of the completed 
forms. 

c) Giving demonstration to the industry partners on the operation and 
functionalities of the prototype application based on which the 
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evaluation questionnaires or forms are completed. Alternatively, the 
industry partners will access the prototype application online, complete 
the evaluation questionnaires or forms and return them to the research 
team.   

d) Investigating the feedback from the industry partners and making 
improvements to the framework and design of the prototype as 
appropriate.  

Output ï Report on the result of the evaluation of the prototype and plan to 
further improve the system    

 

 

Task 4: Dissemination and Exploitation. 

Methodology - The philosophy to be adopted in the dissemination and 
exploitation of the research findings is based on reaching the maximum 
number of construction industry professionals possible, and providing 
proactive support for industry partners that plan to leverage on ICT to improve 
the management of claims in their projects.    

 

Activities to be undertaken as part of the dissemination and exploitation task 
include: 

a) Industry-focused workshop will be organised to share the findings of 
the research with CIDB members.  

b) Presentations at professional society meetings on the framework of the 
Web-based claims management system and how best to implement it 
in construction company.   

c) The setting up of a Web site to publicise the findings of the research 
project and to provide general background information on the project. 

d) The writing of technical papers for publication in refereed journals and 
international conferences.  Emphasis will be placed on those journals 
and conferences that have industry-wide appeal.  

 
 
Part 3: Gantt Chart: Schedule of Tasks  
 
The Gantt Chart below illustrates the programme of work necessary to 
achieve the objectives of the research project.  The key tasks and milestones 
are shown. 
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MILESTONES 

¶ Report on the problems encountered for claims management and best 
practice identified (8 months - Milestone #1). 

¶ Framework and prototype application of Web-based claims management 
system (20 months - Milestone #2). 

¶ Report on the result of the evaluation of the prototype and plan to further 
improve the system (22 months - Milestone #3). 

¶ Workshop and publications (within the last 6 months of the project and 
beyond - Milestone #4). 
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Issues and End Usersô Requirements for the Design of a Web-Based 
Claims Management System  
 
A number of issues that might affect the deployment of the Web-based claims 
management to be developed in the local construction organizations, and 
various end-usersô requirements as to the design and features of the system 
identified from the case studies, are as follows:  
 
Å Tracking of the status of the claims  
The transaction of claim may not always be a straight forward one-off 
transaction, i.e. the contractor submits a claim and the consultant grants it 
accordingly. In fact, this can be rather iterative in nature. Upon receiving the 
claim from the contractor, consultant will vet through the claim to see if it is 
justifiable or otherwise and then decide on the quantum of the claim. 
Justification will be provided by the consultant if the quantum of the claim 
granted is not similar to that claimed by the contractor or when the claim is 
rejected. For instance, if the contractor claims for certain items that the 
consultants have already allowed for somewhere in the Bill of Quantities this 
will lead to the rejection of the claim. In addition, the amount claimed for work 
completed may be reduced if the consultant is of the opinion that the standard 
of some of the work done is not acceptable as found during site valuation or 
inspection. In these situations, if the contractor believes that he is entitled to 
the full amount of the claim or the consultant does not have a valid ground to 
reject his claim, he can either resubmit his claim or even escalate this matter 
to arbitration. For the purpose, it is desired that the claims management 
system will be able to help track the submission of documentation for the 
claim, status and decision of the consultants regarding the claim, decision 
made and further action to be taken by the contractor, as well as the final 
outcome of the claim to take the burden off the contract administrators.  
 
Å Reminders function  
The reminder function required serves to alert the contractor the relevant 
deadlines for submitting required documentations, notices and claims. The 
submission of some of the notices is condition precedent to any entitlement to 
loss and/or expense claim or extension of time claim in some forms of 
contract. A useful example for such feature is on the tracking of architectôs 
instruction (AI), for which the contractor has to respond to within the time of 
compliance specified by the architect according to the PAM 2006 Contract 
used in Malaysia; failing which the client can employ and pay others to 
execute the work required by the architectôs instruction. It must also be able to 
provide the latest update and remind the contractor of what he has claimed, 
amount paid to him as well as the outstanding amount owed by the client. 
This will allow a decision to be made by the contractor as to whether or not he 
would like to take the case against the client.  
 
Such reminders will be useful to the client and consultants as well since there 
are also deadlines applicable for them to respond to the action of the 
contractor. The conventional paper-based approach for managing claims 
adopted by most of the contractors, even with the ISO 9000 certified filing 
procedures, is unable to provide the senior management such information in 
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real-time without involving the manual input from the staff in-charge of the 
matter.  
 
Å One centralised database to access the information about all the 
claims from geographically dispersed offices  
One of the interviewee contends that the current practice of recording claims 
on project by project basis has led to the isolation of information and does not 
facilitate easy access to this information. Occasionally, the head office might 
want to monitor the claims submitted by site offices located in other states or 
regions. This may be treated as a chore as the local site office staff might 
have to dedicate additional time for this ad hoc request from the head office. 
Therefore, a centralised system that can provide the essential direct access to 
the files, templates for claims and other information about all the claims of any 
project operated by the company through internet or intranet is desired. As 
one interviewee put it, ñWe want to have a [claims management] system that 
we can have all these information at our fingertip.ò Other features required 
include an analysis module to examine the outcome and status of the claims, 
and a feature to reveal the total number as well as the status of architectôs 
instructions received to date.   
  
Å Need to cater for different types of contract  
The commonly used forms of standard contract in this country include that by 
Construction Industry Development Board of Malaysia (CIDB), Public Works 
Department of Malaysia (JKR), PAM and FIDIC. It is preferred that the Web-
based system is developed as a complete package that can handle various 
types of standard contract, instead of having a version for each type of the 
contracts. Furthermore, as the clients and the consultants might introduce 
amendments to the conditions of the standard form of contract due to various 
reasons it is critical that the system is also able to cope with this.  
 
Å Well designed template for entering information 
The design of the system has to be tailored in such a way that specific 
formats for entering different types of information or claim are made available. 
A systematic way of categorising various types of claims is critical. One of the 
interviewees visualises a system having a user interface for the user to select 
from a dropdown list the relevant type of claim, which upon selection will 
forward the user to the right form to fill in. Furthermore, the necessary 
information to be provided will be specified. The system may need to allow 
files such as architectôs instructions to be scanned and then uploaded, so that 
it can serve as a centralised system for the access of the information about all 
the claims in any project. This will path the way towards paper-less system for 
claims, which in the opinion of an interviewee, is an added advantage.  
 
Å Access to templates for claim related purposes  
It is learned that some companies have developed templates in spreadsheets 
and word processor, which are adopted with necessary amendments, for the 
purpose of claim preparation for different projects. This may include templates 
for contractual letters for different purposes, which are tactfully written by 
experienced contract administrators, or spreadsheet templates with formulas 
for evaluating costs and expenses. These templates are not only particularly 
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useful for less experienced staff but also help improve the efficiency due to 
the removal of need to draft these documents from scratch. The system can 
be designed to allow for such templates to be accessible by the contract 
administrators as and when needed.  
 
Å Aid in the recording and files documentation for claim 
Some claims are more challenging to prepare and require extensive 
substantiation with evidence. Using claims for extension of time (EOT) as an 
example, one of the interviewees explains that a typical EOT claim requires a 
lot of documentation supports which include site record, progress report, proof 
of late issue of drawing and site diary. The contractors need a system to help 
them to keep an up-to-date documentation, to ease them in the search of 
relevant evidence, to prepare the claims and to prevent the loss of important 
relevant documents.  
 
Å Compliance with the conditions of the contracts used 
An interviewee points out that the use of a Web-based claims management 
system must be in compliance with the conditions of the contract used. 
However, there might be some issues if the contractor is to be allowed to 
submit claims online as currently most of the standard forms of contract used 
in the country still require claims to be submitted in printed format.  
 
Å Strategy adopted can be recorded  
For a construction claim that involved a big sum of money, the contractor may 
resort to some strategy to improve his chances of getting what he aims for 
and may set a pre-determined bottom line for the purpose. Such strategies, 
including ñpushingò certain costs elsewhere, have to be properly recorded to 
allow them to be tracked, monitored and reviewed as necessary. 
 
Å Reliability, security and accessibility   
If the system is to be provided as a service from an application service 
provider, among the concerns of the interviewees are the reliability of the 
company, the security of the server and database, and the confidentiality of 
the information stored in the system. Due to these concerns, some of the 
interviewees prefer to host the system using their own server. They are afraid 
that the system might be hacked and they might loss all the sensitive 
information as the consequence. Some of them do not like the idea of storing 
information in a remote server. Related to this, some local professional bodies 
in fact encourage their members to invest in their own servers due to reliability 
concerns.  
The high staff turnover of the industry in the country has led to another 
concern. Some companies are worried that unhappy staff might sabotage the 
system through the unauthorised deletion of the information about the claims, 
and that former staff who have left the company might still have the login 
credentials to access the confidential information. Another interviewee adds 
that different access level is required to dictate what one can do in the 
system, e.g. can view the records only, or can view and edit the records.  
 
Another concern is that contractors may work out their claims with some 
strategy adopted. Therefore, the exact steps and information (such as the 
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actual quantities and unit rates) used to prepare the claim are often kept from 
the client and consultants unless requested. There might also be two versions 
of documentation available for certain claims, i.e. for the internal consumption 
by the contractor and the client/consultants respectively. In this case, the 
former version cannot be made accessible to the client/consultants through 
the system. 
 
Å Cost concerns  
If the system is to be hosted using private server owned by the construction 
company, they are afraid that the cost can be very high due to the need to 
invest in the computing facility and have an administrator to administrate it. 
On the other hand, if the system is provided as a service by a service 
provider, they are concerned with the fees payable to the company 
particularly when the economy is not performing well. If the fee is too 
expensive, they afraid that they might have problem to access the claimsô 
archive in the system once they fail to renew the subscription on time during 
recession. An interviewee is of the opinion that as the task to prepare claims 
has been made the responsibility of some staff in the company, the cost for 
using a Web-based system for managing claims, albeit more efficient with a 
number of advantages, may still be treated as an additional expense.  
 
Å Online and offline access  
Some interviewees were concerned that there might be time where the 
internet connection is either down, slow or there is simply no internet service 
on site. Hence, they would like to have a system which can be accessible 
online and also be installed on a computer.  
 
Å Comprehensive functions  
A number of software packages are often used for the preparation of claims, 
such as that for project management, accounting, and spreadsheet. For 
instance, a contractor may use Microsoft Project to plan the construction 
activities and resource requirements. This information may then be exported 
to accounting software package to manage the cash flow of the project. When 
a contractor would like to manage the claims for a project, any new activity or 
material that is not required in the original construction programme as 
revealed in the project management or accounting software package may be 
considered as a claimable item. Ideally, the claim management system 
developed should be able to replace and perform all the functions of the 
relevant software packages used for the purpose.  
 
Å Online claims transaction 
An interviewee feels that if the transaction of claims can be done electronically 
online, it will help to improve the efficiency of the overall process and curb 
bribery due to increased transparency. This is because the status of a claim 
(i.e. granted or otherwise) and decisions of the consultants as to the claims 
will be visible to all the users that may include the client or his representative.  
 
Å The ability to combine a number of claims into one  
Contractors might combine a number of different claims into a single claim as 
necessary. Therefore, the system must be able to facilitate this.  



Page | 18  

 

 
Å User-friendliness  
The interviewees require that the system should be user-friendly for recording 
and retrieving information about claims as well as able to help reduce the 
workload of the contract administrator. The level of user friendliness required 
is reflected by a statement from an interviewee that he should be able to allow 
the clerk to enter the architect instructions received into the system instead of 
doing it himself.  
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DISCUSSION 
 
The end-usersô requirements collated mainly emphasise on the automation of 
the operations in construction claims management, namely tracking of the 
status and outcome of the claims, reminder function to alert the relevant 
parties on the actions required (e.g. for architectôs instruction), online claims 
transaction, providing the latest updates of all the claims, one centralised 
database to store and access relevant information pertaining to claims for all 
the projects, the ability to combine a number of claims, and aid in the 
documentation for claims. Such automations, if implemented, can 
considerably reduce the workload of the contract administrators. These 
requirements are also in line with the original conceptual framework 
developed for a Web-based construction claims management system (Tan 
and Anumba, 2010). For the reminder function, albeit stressed by the 
interviewees as critical to contractors, it will also be useful to the client and 
consultants as there are also deadlines applicable to them to respond to the 
action of the contractor. Furthermore, despite the interviewees seeing the 
promising potentials of the system to the contractors, the system will be 
designed to support claims management of both the client/consultants and 
contractors. However, regarding the request to provide comprehensive 
functions (i.e. that offered by various project planning and management, 
accounting and spreadsheet packages), it is not considered because it is not 
the aim of this research to reinvent the wheel as the software packages 
serving these purposes are widely available in the market. The system 
envisaged will serve to integrate the output of aforementioned software 
packages to enhance the management of claims in construction companies 
instead of cannibalising them.  
 
There is also the need to design the systemôs application logic for handling 
reminders and other workflows so that they can be modified on case by case 
basis according to the unique requirements of a project. The importance of 
the information contained in site diary and weather records for claims purpose 
may require a function to record this information to be incorporated into the 
system. The concern of user friendliness of the system is typical for the 
development for any software applications, which has to be addressed 
through thoughtful design of the user interface with close collaboration with 
the potential end users.  
 
Most of the issues pointed out by the interviewees can also be treated as the 
end usersô requirements. This is because very often the only way to address 
the issues is to take them into consideration in the design of the system. 
There are concerns over the security of information that are for internal 
consumptions only and not to be made available to other parties, and that 
people with unauthorised access might be able to delete critical information 
from the system. To address these issues, there will be an authentication 
module in the system to distinguish the users according to their access level 
and organisation into different functions in the system, i.e. some might only 
have read access and some might have both read and write access. In 
addition, there will be sections and information in the system that are 
inaccessible to users from other organisations. For instance, the detailed 
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workout of a claim by the contractors can be hidden from the 
client/consultants unless they decide otherwise. The online claims transaction 
might not be in compliance with the conditions of the contract used as most of 
the standard forms of contract still require claims to be submitted in printed 
format. This is, however, can be resolved easily through the amendments to 
the conditions of contract as needed. The details of how the issues and end-
usersô requirements are encapsulated into the design of the Web-based 
construction claims management system are covered in the following section.  
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Web-Based Claims Management System ï Framework 
 
One of the most important deliverables of the system envisaged is the feature 
that allows the useful knowledge about claims generated to be captured for 
reuse in existing or future projects. In this regard, the shortcomings of the 
approach of just adopting an either purely IT or non-IT solution have been 
discussed widely elsewhere and it is hence not recommended (see Walsham, 
2001; Rollett, 2003). Leveraging knowledge through IT alone is often hard to 
achieve as there are human, cultural and organizational issues such as 
reluctance to share knowledge which are not readily resolved by IT. 
Conversely, a purely non-IT approach is not going to benefit from the faster, 
cheaper and broader source of data and means of communication to enable 
people to share knowledge offered by IT (Tan et al, 2010). Hence, many have 
advocated for a more balanced approach which comprises a combination of 
IT system and non-IT knowledge management technique in order to tap from 
the best of both worlds.  
 
The concept adopted for the development of the system is to create an óas 
complete as possibleô history of a claim from its initiation to the settlement, 
which is supplemented by the relevant substantiating documents from the 
parties involved and accompanied by a post-mortem review of the outcome. 
To achieve this, the framework comprises an IT system called Claims 
Transaction System to administer the workflow for claims and the claimôs 
documentation, and also a post mortem (a non-IT knowledge management 
technique) to capture the knowledge generated from the claim, as depicted in 
Figure 1.  

Claims Transaction System

Users

Architect Quantity 
Surveyor

Other 
Consultants

Client Contractor Nominated 
Sub-contractors

Nominated 
Suppliers

Holiday Management
Module

!ǊŎƘƛǘŜŎǘΩǎ LƴǎǘǊǳŎǘƛƻƴ
Module

Extension of Time        
Module        

Loss and/or Expense   
Module 

Site Diary Module       

Weather Records        
Module

Interim Claims             
Module

Knowledge Capture: Post Project Review and Learning History

Internet connection Internet connection

 
Figure 1: Framework of the Web-based construction claims management 
system  
Claims Transaction System  
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The life cycle of a claim starts with the initiation of a claim and ends with the 
settlement of the claim. In between, however, there may be also a series of 
negotiations and counter claims as this is hardly a very straight forward 
process in view of the typically huge amount of money involved and the 
potential impacts on the delivery of a project. The claimant will naturally fight 
for a more favourable resolution whilst the defendant will try to reduce the 
amount of loss. Hence, there is also the possibility that an agreement is never 
achieved between the disputing parties by themselves where the dispute has 
to be resolved through adjudication, arbitration or litigation. For a big project, 
this can be a lengthy process that can drag on for months, if not longer, prior 
to its settlement.  
Many construction contracts contain specific procedures for submission and 
processing of claims, including notice, documentation requirements, timelines, 
and who should receive the claim (Bramble and Callahan, 2000). Failure to 
abide by these conditions may risk the claim to become invalid. The 
Malaysian PAM Contract 2006 (with quantities), which is a widely used 
standard form of contract for construction projects in the country, has the 
followings:  
 
Clause 23 Extension of Time ï If the Contractor is of the opinion that the 
completion of the Works is or will be delayed beyond the Completion Dateé, 
he may apply for extension of time provided always that: 
 
23.1(a)  the Contractor shall give written notice to the Architect his intention to 
claim for such extension of timeé Such notice must be given within twenty 
eight (28) Days from the date of the Architectôs Instruction, CAI [i.e. 
Confirmation of Architectôs Instruction] or the commencement of the Relevant 
Event, whichever is the earlier. The giving of such written notice shall be a 
condition precedent to an entitlement of extension of time; and 
 
23.1(b)  within twenty eight (28) Days of the end of the cause of the delay, the 
Contractor shall send to the Architect his final claim for extension of time duly 
supported with all particulars to enable the Architect to assess any extension 
of time to be granted. If the Contractor fails to submit such particulars within 
the stated time (or within such longer period as may be agreed in writing by 
the Architect), it shall be deemed that the Contractor has assessed that such 
Relevant Event will not delay the completion of the Works beyond the 
Completion Date.  
  
Conditions of very similar nature, i.e. time of compliance specified for the 
parties involved to perform some duties, are also found in the following 
clauses:  

¶ Clause 2.0 - Architectôs Instruction (óAIô)  

¶ Clause 3.4 - Further drawings or details. This clause requires the architect 
to issue instructions or necessary drawings and details within a period 
which would not materially delay the progress of the affected works.  

¶ Clause 11.7 on the claim for additional expenses caused by variation 
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¶ Clause 15.2 on the issuance of the Certificate of Practical Completion by 
the architect to the contractor  

¶ Clause 15.4 on the delivery of Schedule of Defects to the contractor  

¶ Clause 24.0 on the claim for loss and/or expense caused by matters 
affecting the regular progress of the works   

 
Delay in recognising a claim and responding to it may cause any hope of 
effective remedial action to be lost. If claims are to be dealt with effectively, 
there should be a system of referral to experienced staff who are not 
responsible for the day-to-day administration of the project (Thomas, 2001). 
As far as claims are concerned, time is extremely critical. The date on which a 
claim is submitted, and documents or responses are received, has to be 
carefully recorded for its implications. Some researchers point out the practice 
where contractors making a ñreservation of rightsò for claim to protect their 
interest (Zack, 1993). The implication is the resultant need for a more 
systematic approach for managing claims to ensure proper follow-up even in 
the case of potential departure of key personnel in a project.  
 
To address the aforementioned issues, preferably an automated mechanism 
should be created to take over the responsibility for tracking the deadlines and 
ensuring that everything is carried out according to the specified procedures. 
A Claims Transaction System is hence envisaged; it has to be able to manage 
a claim throughout its lifecycle without much manual intervention in 
accordance with all the conditions, procedures and deadlines as spelled out in 
the contract. The Claims Transaction System may also have to cope with the 
potentially different workflows for different types of claim and to be designed 
to manage the various formats of files uploaded into the system.   
 
The Claims Transaction System will also incorporate a context-aware 
intelligent guidance function, which provides guidance to the users on the 
subsequent actions needed and deadlines according to their role (such as 
contractor and architect). Other than providing meaningful and target specific 
guidance, this feature also helps prevent information overload and confusion 
of the users. The need for managing weather records and information in site 
diary for the management of project and claims has been emphasised by 
various authors (e.g. Powell-Smith et al. 2000), which leads to the 
incorporation of another two modules for the purpose. The calculation of the 
various deadlines under the PAM 2006 Contract requires the holidays in the 
state where a project is located to be taken into consideration. Therefore, 
there is also a holiday management module, which is capable of recording the 
various holidays in different states in the country. The Architectôs Instruction 
module will allow architects to issue instructions online, which may lead to 
extension of time and additional expenses claim, to improve the transparency 
and efficiency of the process. 
 
Knowledge Capture: Post-mortem of the Claimôs Outcome   
Regardless of the outcome of a claim, it is an opportunity to learn from the 
lesson (if some mistakes have been made in the preparation of a claim) or the 
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best practice that renders the claim successful which is to be disseminated 
widely with the aim to replicate the success. As part of the framework, a post-
mortem of the claimôs outcome upon the settlement of a claim is proposed to 
capture the learning generated, which findings will then be represented in a 
format capable of retaining the chain of events and history of the claim. 
Among the relevant techniques that can be utilised for the purpose are post 
project review and learning history.  
 

¶ Post Project Review   

The term post project review (PPR) is used interchangeably with its variants, 
such as debriefing, post project appraisal, project audit, project close out 
meeting and project post-mortem. Conducting a PPR after the completion of a 
project has been known as an effective way for collating and capturing the 
knowledge on the success and failure of a project. Each of the claims can be 
considered a ñminor projectò by itself and hence a post mortem can be 
conducted upon the settlement of a claim. Kerth (2000) points out that there 
are many pieces to the whole story of a project and each individual on the 
project knows only his piece of the story, and until everyone on the team joins 
together and collectively tells the story, the learning is likely to be minimal. 
Due to the competitive nature between the parties involved in a claim, 
however, it is almost impossible to obtain the collective views of all the parties 
involved like in the typical PPR after a construction project is completed. 
Nevertheless, conducting a review of the outcome of a claim involving all the 
relevant members from the same camp only still enables a more in-depth 
analysis to be conducted with potentially more insights being shared if 
compared to that involving merely one or two contract administrators.  
Another potential benefit brought about is the learning that can be gained by 
staff who are comparatively inexperienced. PPR provides a training 
opportunity for them and they are likely to be more receptive as they are 
personally involved and might also be the one who contributed to some of the 
issues discussed. The post-mortem may focus on hindsight of what should 
have been done and the opposite, which provides useful insights and 
knowledge as to how to deal with similar situations in the future and helps to 
avoid the repetition of the same mistakes.  
 

¶ Learning History    

Upon the successful capture of knowledge from the post-mortem, the next 
critical task is the representation of the knowledge captured in a format that 
facilitates sharing and reuse with ease. This process may encompass 
indexing, organising and structuring knowledge into theme-specific knowledge 
areas, and authoring knowledge in the standard or format specified with the 
details required, adding context to the knowledge depicting where the 
knowledge may be useful and the conditions for reuse (Tan et al, 2010). As, 
most likely, the users of the knowledge captured were not involved in the 
project from which the claim was initiatied and hence know only a little about 
it, the importance of knowledge representation to overcome this problem is 
apparent. Therefore, the key challenge is on the representation of the context 
of the claim, sequence of the events and details, rationale for the decisions 
made and actions taken, relevant documents, etc. in such a way so that it can 
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offer the reader a very complete view of the claim despite the lack of personal 
involvement in a particular claim.  
Learning History was created at MITôs Center for Organizational Learning to 
help an organisation to learn from the experience and implications of its own 
learning and change initiatives (Roth, 2010). It is a formalised approach for 
capturing and presenting learning processes in organisations, which 
comprises the following steps (Kleiner and Roth, 1996): 
 

- First, a planning stage delineates the range and scope of the learning 
history and the audience 

- Second, a series of retrospective and reflective interviews with 
participants in a learning effort conducted  

- Third, distillation of the information collected  
- Fourth, the writing and fact checking of the document (i.e. learning 

history) 
- Fifth, the validation of the learning history prototype  
- Sixth, dissemination of the learning history document through a series 

of workshops 
- Seventh, conducting a review of the learning history after the 

workshops to identify room for improvements  
 
The output of a learning history is a document of 25-100 pages presented in a 
two-column format, which may require 15-90 person-days to produce (Kleiner 
and Roth, 1996b; Roth, 2010). The history includes the perspectives of a 
variety of people (including those who did not support the effort) and covers 
the underlying assumptions and reasoning that led to peopleôs actions 
(Kleiner and Roth, 1996a). The edge of learning history lies on its capability to 
bring tacit knowledge to the surface, codify it and turn it into a knowledge 
base, and extend an understanding of a teamôs experience beyond the 
original participants (Kleiner and Roth, 1996a; Kleiner and Roth, 1996b). The 
latter is particularly relevant to addressing the knowledge transfer problem 
across project teams due to their transient nature.  
 
There is also the potential to integrate this system with the methodology for 
ñliveô capture and reuse of project knowledge (Tan et al, 2010). The latter is 
developed to capture different types of important project knowledge and 
facilitate instant sharing of the knowledge captured. There will be a synergy 
between the two systems as some of the features are complementary to each 
other.  
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Operation of the Prototype System  
 

¶ Function for Managing Architectôs Instructions (AI) 
 
The function allows the architect to issue AI online directly through the 
system. The date of issuance will be automatically recorded into the system 
and hence prevent the backdating issue which often lead to disputes. The 
deadline for compliance, details of AI, and relevant clauses can be cited 
conveniently by the architect in the system.  
 
Upon issuance, the contractor will be able to access and view the AI issued. 
The required subsequent actions of the architect and contractor will be shown 
in the side panel in the screen, which also serve as a reminder or guidance, 
for the users. In case the AI does lead to the other claims, such as for EOT 
and additional expenses, there are also direct link that lead the users to the 
function.  
 
The relevant screenshot of the function is as follows: 
 

 
 
 



Page | 27  

 

¶ Function for Managing Engineerôs Instructions (EI) 
 
Even under PAM Contract 2006, there is no such thing as EI. However, in 
practice consulting engineers do issue EI. This system allows EI to be issued, 
and helps to tract the EI issued too. It also allows the architect to issue an AI 
to give effect to the EI issued. The function is depicted in the following 
screenshot.   
 
 

 
 
 
 

 
¶ Function for Managing EOT Claims  
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In case there is an opportunity for the contractor to claim for EOT, the 
contractor can always try to log it through the system by providing the 
essential details and update it with new evidence as it becomes available.  
 
In addition, the function also helps to the contractor to track the deadlines for 
submitting the notice of intention to claim EOT and also the final claim for 
EOT.  
 
The architect can access the claim once it is submitted by the contractor and 
then decide to reject or grant the EOT as appropriate. The contractor can see 
the result of his application through the system, and appeal if he is not 
satisfied with the decision of the architect.  
 
The screenshots of the function are as follows: 
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