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Time and cost performance is the fundamental @itfar success of any
project. Unfortunately construction industry in Mgéia has been regarded
as industry facing poor performance leading tafailin achieving effective
time and cost performance. As a consequence mdkedgfroject face huge
amount of time and cost overrun. This study assesise time and cost
performance of construction projects in Malaysiaings structured
qguestionnaire survey. The findings of study rewveéalhat 92% of
construction projects were overrun and only 8% wfjgrt could achieve
completion within contract duration. The amounttiofie overrun was in
between 5-10% as agreed by respondents. In terc@soperformance only
11% of respondents mentioned that normally theojgets are finished
within the budgeted cost while 89% of respondegteed that their projects
were facing the problem of cost overrun with averagerrun at 5-10% of
contract price. The major contributors of this p@erformance include
design and documentation issues, financial resauargagement and project
management and contract administration issueshé&urgualitative study
was carried out using semi-structured interviewshwihe experience
personnel involving in managing construction projedich resulted in
developing 13 mitigation measure to improve timefgenance and 15
mitigation measure to improve cost performanceoimstruction project. This
study will help the practitioners to implement thetigation measure at
planning stage in order to achieve successful ococt&in projects.
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1. INTRODUCTION

Construction industry is highly dynamic sector ghalys very important role in the development of
country and hence in Malaysia, construction industarted a rapid growth since its independenceveyer,
construction industry in Malaysia is facing chropimblems including poor performance of time andtco
construction waste, poor productivity and over aelemt of foreign workers. Of these challenges, pimoe
and cost performance is considered as a critisakisAs reported by [1] only 46.8% of public seciod
37.2% of private sector projects were found congglewithin the stipulated budget in Malaysia whildyo
20.5% of the public projects 33.35% of the priveg¢etor projects were completed within the time then,
[2] stated that in Malaysia, there is lack of iniggtion on construction cost factors. This motachthe
authors to study the issues of time and cost peeace of construction projects in Malaysia. Howeteis
study was limited to the construction projects dnithern and central part of peninsular MalaysiautiSern
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part of Malaysia consists of states of Johor, Melakd Negri Sembilan while central part of Malaysia
includes Kuala Lumpur and Selangor states.

2. RELATED WORKS

In the construction industry, the aim of projecnirol is to ensure that projects finish on time,
within budget and achieve other project objectifgs A successful project is the only project whichs
accomplished its technical performance, maintaiitedschedule, and remained within budgetary costs.
Project management tools and techniques play aartant role in the effective management of a ptdlc
Construction time and cost are fundamental conataers in project management and regarded as most
important parameters for measuring success of avjgqi. Poor performance of time and cost can teaal
significant amount of time and cost overrun whiglgliobal phenomenon.

Time overrun can be defined as late completion ofk& as compared to the planned schedule or
contract schedule. It occurs when the progress adrdract falls behind its scheduled program. Iyrba
caused by any party to the contract and may beeatdiesult of one or more circumstances. A cohtletay
has adverse effects on both the owner and contréaitber in the form of lost revenues or extraenges)
and it often raises the contentious issue of dedaponsibility, which may result in conflicts tHatquently
reach the courts [5] Cost overrun can be considasettie difference between actual cost of a prajedtits
Cost limit. It occurs when the resultant cost tamgjea project exceed its cost limits where Costitliof a
project refers to the maximum expenditure thatdient is prepared to incur on a completed buildingject
while cost target refers to the recommended experadfor each element of a project [6]. Construtiost
which is out of control adds to investment pressimereases construction cost, affects investmeatsibn-
making and wastes the national finance might resworruption or offence [7].

Numerous researches have outlined the issue of fimer and cost performance of construction
projects worldwide. In a study of 8,000 projec®], found that only 16% of the projects could satife
three famous performance criteria: completing mtsjen time, within budgeted cost and quality stadd
while in a global study on cost overrun issuegamsport infrastructure projects covering 258 migen 20
nations [9] concluded that 9 out 10 projects fagst ©verrun. Time and cost overrun has been repate
major problems globally [10]-[16]. Malaysian consttion industry is also facing these problems
significantly. In a survey of delay practices in ligsian construction industry [17] found that 87%tlwe
respondent reported that they have encounteregelatheir projects with overrun in time of 10-4086
contract duration while in study of MARA large peois [18] concluded that construction projects
encountered an overrun with average of 23.74% pfraot duration. Ref [2], [7], [19] have reportddht the
in construction projects of Malaysia cost overrsinéry common.

3. DATA COLLECTION

Data collection was carried out in two stages canigi quantitative and qualitative methods. In
first stages quantitative methods was adopted usingtured questionnaire survey to gather infoionat
regarding time and cost performance of constructipoint likert scale as E.S (Extremely SignifigaV.S
(Very Significant); M.S (Moderately Significant);. S (Slightly Significant) and N.S (Not Significantjas
adopted to understand the perception of personh#hed client, consultant and contractors organizati
involved in handling construction projects in Mad&yrespondents regarding significant causes af and
cost overrun. Relative Importance index (RII) ction was used to determine relative significanoe
ranking of cost and time overrun factors. Ref [2@8ed same method to investigate causes of delay in
construction projects in Kuwait, similarly [21] alsised same approach to investigate the causesffaats
of construction delay in Malaysian constructionustilty. RIl will be calculated with following exprasn:

E
E WX
— _i=1

RII = =———
A x N

Where;
RIlI = Relative importance index
w = weighting given to each factor by respondentsiaranges from 1 to 5
x = frequency of ith response given for each cause
A = highest weight (i.e. 5 in this case)
N = total number of participants

Correlation test was performed to assess the shrarigassociation between the causes of time and
cost overrun. As data collected in this study ispayametric and ordinal variables, the powerfulhudtof
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examining the relationship between pairs of vadabls by using Spearman’s correlation [22]. The
correlation value coefficient (op™) value ranges from -1.0 to +1.0. The clogeis to +1 or -1, the more
closely the two variables are related. The value aflose to 1 implies there is strong positive linear
relationship between the two variables while thieafp close to -1 is a strong negative linear relatigmsh
between the two variables [23] Ideally, the cottieta coefficient value of + 1 is said to be a petfe
correlation. Assume correlation coefficient valiesIbetween £ 0.5 and + 1, then it is said to Hagh
degree of correlation and for the correlation doifht value lies between + 0.3 and + 0.5, theis gaid to

be moderate degree of correlation. If correlatioafficient value lies between + 0.1 and * 0.3 tiids said

to be a low degree of correlation and suppose letioa coefficient value lies around zero, thenré¢his no
correlation [24].

4, RESULTSAND DISCUSSION

A total of 200 questionnaire sets were distributaddomly amongst the personnel involved in
construction industry in the southern part of psalar Malaysia. As a result 140 responses weravete
back. The data was analyzed with statistically @B#SS v17.0. The findings of study are discusstmhbe

4.1. Demogr aphics of Respondents
The respondents involved in the survey have hadrakyears of experience in handling various
types of projects. The demographics of the respusdgarticipated in survey as summarized in Table 1

Table 1. Demographic Characteristics of Respondents

Frequency % age Cumulative %
Type of Organization
Client 23 16.4 16.4
Consultant 53 37.9 54.3
Contractor 64 45.7 100.0
Size of Projects
1-5 Million 20 14.3 14.3
6-10 Million 21 15.0 29.3
10-50 Million 37 26.4 55.7
Above 50 Million 62 44.3 100.0
Academic Qualification
BE (Civil) 104 74.3 74.3
ME (Civil) 17 121 86.4
Diploma (Civil) 12 8.6 95.0
BSc 5 3.6 98.6
BBA 2 1.4 100.0
Working Experience
0-5 years 24 17.1 17.1
6-10 years 34 24.3 41.4
11-15 years 28 20.0 61.4
16-20 years 25 17.0 79.3
More than 20 years 29 20.7 100.0

Table 4 shows that that majority of the respondétis7%) participated in survey were contractor’s
personnel followed by consultant and clients withgéh of 37.9 and 16.4 respectively. More than 50% of
respondents had more than 10 years experiencendfihi@ construction projects and significant numbér
respondents had obtained engineering degree whimhissthat the respondents were competent enough and
capable to participate in the survey.

4.2. Time Performance of Construction Projects

Respondents were asked about the performance efraotion projects in terms of extent of time
overrun measuring the approximate %age of timerawefor the projects they were involved in past ten
years. The results are summarized in table 2.
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Table2. Time Perfromance of Construction Projects

Percentage Of Time Overt Frequency Percent (%) Cumulative Pecent
0% 11 8 8
1-5% 20 14 22
5-10 % 24 17 39
10-15 % 48 34 74
More Than 15% 37 26 100
Total 140

Results show that a quite small number of responsas#ioned that the projects were comple
within estimated time i.e. facing 0[22]time overrun. On the other handignificant number of responder
(34% of respondents) mentioned that more commamig bverrun in construction projects is approxirha
10-15% and 26% respondents mentioned that normallgtaartion projects experience overrun of m
than 15%. While nly 14% and 17% of respondent mentioned that thgemence the overrun of time
construction projects as3% and -10% respectively

4.3. Cost Performance of Construction Projects

Most of the projects are facing the problem of anatrrun. However, the degree of overrun va
from project to project. In survey of cost overritnwas notably found that only 11% of responde
mentioned that normally their projects are finishéthin the budgeted cost while 89% of respondents &l
that mostly the projects are overrun compared tigbted cost. The results of cost overrun are pteden
Figure 1.

m 0%
m1-5%
5-10%
m10-15%
B More Than 15%

Figure 1.Cost Perfromance of Construction Projects

Figure 1shows that majori of respondent (43 of 140) mentioned that normadjeamf cost overru
is 5-10% followed by 13:5% of cost overrun as agreed by 38 (27%) respdasd@iis shows that co
overrun is common phenomenon in couction industry. However, the amount of thiserrun varies from
project to project. This lead to need of seriotisraiton to be paid on cost cont

4.4, Major Factors Affecting Time and Cost Perfor mance

For improving time and cost performance, the faistl foremost important step to understthe
contributing factors. The study investigated commauses affecting time aid cost performance as sho'
in Table 3.

Table 3 Major Factors Affecting Time and Cost Performance

Factor s Affecting Time and Cost Performance RII Rank
DDF Design and Documentation Isst 0.80 1
FIN Financial Resource Managem 0.79 2
PMCA Project Management and Contract Administre 0.79 2
CSM Contractors Site Manageme 0.78 3
ICT Information and Communication Technolt 0.78 3
MMF Material andVlachinery Resourc 0.74 4
LAB Labour (Human) Resour 0.74 4
EXT External Factol 0.71 5
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Table 3 shows that design and documentation isatesery dominant in construction, affecting
significantly on time and cost performance of camsion projects. Frequent design changes is corymon
practiced which is major inhibiting factors in aghing successful completion of projects. Secondomaj
factor was found as financial resource managemEme. respondent’s argues that delay in payment of
completed works from owner affects significantly eash flow of contractor and it cause delay in
procurement of resource. Consequently time and gastormance of projects is affected. Project
management and contract administrated was alsd estesecond major contributor affecting time anst co
performance. Respondents believe that changesopesand inadequate site investigation at the ptanni
stage leads to major changes and rework in conigtnugrojects. Further, Spearman correlation texst used
to assess the correlation between factors as shotable 4.

Table 4. Corelation Between Factors Affecting ah&€iand Cost Performance

MAT LAB FIN DDF PMCA CSM 1ICT EXT

MAT 1.000 599" 605" 489" 633" .584™ 533" 2817
LAB 509" 1.000 4117 3237 492" 5317 5067 167"
FIN 6057 41177 1.000 440" 420" 378" 236 .038

B

DDF 489" 323" 440 1.000 705 .529"° 3547 176"
PMCA 633" 492" 420" 705" 1.000 584" 497" 335"
CSM 584" 5317 378" 529" .584™ 1.000 626" 3407
ICT 533" 506" 236" 3547 497" 626 1.000 3517
EXT 28177 167" 038 176" 335 340 3517 1.000
** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

*

Table 4 shows that design and documentation issuere highly correlation with project
management and contract administration. This is lrecause changes in scope and lack of site igaési
can lead to changes in design and mistakes inmegich can affect on project performance signifiba
Also, contractor’'s site management and informaocommunication technology were highly correlated
with each other. Poor coordination and communicaisooften observed a major issue on constructien s
which many times cause variations in work and réwehich generate huge amount of construction waste
and schedule delay.

4.5, Mitigation M easuresto Improve Time and Cost Perfor mance

Questionnaire survey findings showed that in Makysonstruction industry was significantly
facing with the poor performance of constructiomdi and cost. Hence, interviews were conducted to
develop mitigation measure to control time and twicsion cost. Table 5 shows the characteristi¢hef
respondents who participated in interview.

Table 5. Charactersitc of Respondnts Participatégualititative Part of Study

No Organization Working Position Experience
1 Consultant Project Manager 12
2 Contractor Sr. Man 29
3 Consultant Principal 20
4 Contractor Project Manager 10
5 Contractor Senior Project Manager 20
6 Client Senior Assistant Director 24
7 Client Technical Assistant Director 24
8 Contractor Managing Director 20
9 Client Senior Project Engineer 8
10 Contractor Managing Director 15
11 Contractor Project Manager 10
12 Contractor Director 25
13 Consultant Project Manager 17
14 Client Project Director 25
15 Consultant Project Manager 21

Time and Cost Perfomance in Costruction ProjecftafAHM)
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Table 6 shows the mitigation measures for improuinge and cost performance of construction
projects. Mitigation measures were classified itihoee categories in accordance with implementation
strategy as pro-active, re-active and organizatior@asures. These measures will be helpful in imipg
time and cost performance at different stages foptanning as proactive measure to construction astive
measure. Some of the measure may be fluid andcappdi in applied at both planning and executiogesta

Table 6. Mitigation Measured to Improve Time andsOBerformance
No Mitigation Measure To I mprove Time Performance

Proper planning work
Committed leadership and management
Send clear and complete message to worker toeerffactive communication

A W N P

Hire skilled workers to achieve good progressjdpoor quality of work, more rectification andulde handling

Close monitoring
Training and development of all participant tport delivery process
Focus on the quality, cost and delivery of thejqut

Use new construction technologies (IBS-IndusaBuilding System)

© 00 N o O

Adoption of tools and techniques i.e.: Value Mggraent, Lean Thinking, Total Quality Management
10 Provide knowledge/training to unskilled workbesed on their scope of work.

11 Fully utilize the construction team

12 Focus on client’s need

13 Measure performance against other projects

Mitigation Measure To Improve Cost Performance

Effective strategic planning

Proper project planning and scheduling

Effective Site management and supervision
Frequent progress meeting

Proper emphasis on past experience

Use of experienced subcontractors and suppliers
Use of appropriate construction methods

Use up to date technology utilization

© 00 N O OO b~ W N PP

Clear information and communication channels

=
o

Frequent coordination between the parties

[y
[N

Perform a preconstruction planning of projesk$aand resources needs

[y
N

Developing human resources in the constructidostry

ey
w

Comprehensive contract administration

[N
~

Systematic control mechanism

=
(&)1

Improving contract award procedure by giving le®ight to prices and more weight to the capadsliand past
performance of contractors

5. CONCLUSION

Poor time and cost performance are major problemsd by today’s construction industry. Hence,
this study assessed time and cost performance rietragtion industry of Malaysia and identified nrajo
inhibiting factors. Structured questionnaire survesgs carried out amongst the contractors, consu#tad
client personnel which resulted in gathering l4@n@as. Analysis was carried out statistically using
software package SPSS V17. Also, mitigation measuce improve time and cont performance of
construction cost were developed by adopting catal# mode of study using interviews. The majodiiiy
of the study can be concluded as:
- Time overrun is major issue in cost projects agedjby 92% of respondent

IJAAS Vol. 1, No. 1, March 2012 : 45 -52
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Cost overrun is major issue in cost projects asejby 89% of respondent

Amount of time and cost overrun is commonly in betw 5-10% of contract duration and price of
project

The study also developed 13 mitigation measuresnfirove time performance and 15 measures to
improve cost performance of construction projectsctv were classified into 3 categories as proagtive
reactive and organization.

Proactive measure will help the practitioner to@duitable guidelines at planning stage.
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