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ABSTRACT

Cost is a basic criterion that measures the success of a construction project. Projects rarely meet the pre-estimated budget.
There are many techniques available in current practices to control the cost of a project. However, there is still poor cost
performance in the construction industry. Thus, this paper aims to identify the modern cost reduction techniques for
construction projects in Sri Lanka. The data collection was conducted through a detailed questionnaire survey and
interviews. The respondents are industry professionals and the response rate was 88%. The industry experts suggested a
broad range of solutions based on their experience regarding the cost of a project. The Effectiveness Index analysis and
content analysis were used to analyze the collected data. The findings are expected to bridge the gap in the current cost
control practices by implementing modern techniques which are found as selecting appropriate value management
approaches, implementing modern construction technologies, risk management, and sustainable construction. It was
recommended to have construction risk assessments, continuous training programs on project cost control, and introduce
a course module regarding modern cost reduction techniques at the academic level. While this research focused on the
cost control of private sector projects, research can be extended to validate the conclusion of this study considering the
public sector projects and categorise the modern techniques to reduce the time overruns in construction projects in the
future.
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1.INTRODUCTION In most construction projects, the cost at completion is

. e . almost always higher than the anticipated cost which is
Construction Industry plays a significant role in the . o .
. . . pre-estimated at the initial stage. Cost overruns arise
development of a country. It is the engine of the national ] )
. . when the actual cost of the project is more than the
economy of Sri Lanka where the overall physical . . .
. . . . estimated cost. Factors affecting cost overruns differ
improvement of the country is achieved. Construction ] .
. . . . from country to country depending on economic,
Industry is one of the prominent sectors in the Sri Lankan . .
. . . political, cultural as well as internal and external factors
context which has contributed approximately 6.8% to

the GDP (Annual Report 2018, Central Bank of Sri Lanka).
Due to different issues, the main problem that the Sri

of the industry. Cost estimated at the initial stage is the
most important factor [2]. It carries far more monetary

. . . . . value than just a normal idea about cost performance.

Lankan construction industry is currently facing is . . . .

. - “ ” The real cost estimate is so dynamic because it
identified as “poor cost performance”. . . . .

determines the financial competence of the project and

Every project aims to finish on time within the budget, provides a baseline for cost control of the project.

with the required quality by consuming the available . . . . .
. L In some situations, acceleration of a project is required,
resources [1]. Cost performance is one of the significant . L . .
L ) . which results in increasing of the project cost. In
criteria which measures the success of a project because . . o
. . . . addressing this, monitoring of each phase of the
the performance of a specific project is expressed in o . ] .
. . construction is important. Controlling project cost is not
terms of actual cost and its adjustment to the budget. o o ]
L . . an easy task which involves applications of different cost
This is a challenging task for Project Managers . . .
o ; . . reduction methods. Hence experts in the industry need
considering the necessity for measuring and evaluating . )
. . ) . to have theoretical as well as practical knowledge of
the progress and taking required corrective actions when

it is needed.
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cost control techniques. Insufficient cost control may
lead to project failures and it emphasizes the need for
proper control over the construction cost in the Sri
Lankan construction industry.

There are diverse techniques and project management
software available for cost optimization, but still they are
insufficient to accomplish the desired cost parameters
completely within the projects. Even with various cost
control techniques, cost overrun is not uncommon all
over the world. It does not sufficiently explain why the
adequate
understanding has been already shared by the industry

cost overrun keep happening though
professionals. The excess construction cost will lead to
additional investment burden, negatively affect the
investment related decision-making and cause wastage
of national funding and ultimately bring negative impact

on the overall economy of the country.

It is common to see a construction project failing to
achieve its’ objectives within the pre-estimated cost.
None of the studies have improved on this and the cost
overrun undertaken over the last 70 years [3] highlighted
the need for modern cost reduction strategies. In the
lack of related research in Sri Lanka, this study targets to
fill a significant knowledge gap by identifying the specific
modern cost reduction techniques which can be
practically implemented in construction projects in Sri
Lanka.

2.LITERATURE REVIEW

A. Construction Cost Overruns

There is a need for understanding the factors affecting
cost overrun and identifying the mitigation measures.
The public usually underestimate the costs which lead to
negative impacts for the project and overestimated the
benefits of the same action. It has been observed that
delay and cost overruns are habitually occurring in
developing countries [4]. Further Azhar [5] confirmed
that poor cost performance is a shared problem
worldwide.

The cost overrun of a project depends on project size,
type, and location. It was emphasized by Dlakwa and
Culpin [6] that the requirement of proper management
of projects is greater at large scale construction projects
than the smaller ones. Cost and time are inseparable
since the extension of time leads to cost overrun [7].
Usually clients expect high quality and better service
Malkanthi [8]
interpreted that the main problem is not in the

performance at a minimum cost.

techniques, but in the familiarity regarding poor

management of methods and more over inadequate
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control. “Without keeping an eye on the real costs while

in progress, the successful completion will not be
possible” [9].

Cost overrun has been a topic discussed in many
previous studies which is considered problematic in
projects. It is required to be addressed as early as
possible. However, there is a significant lack of related
literature in Sri Lankan context which address the causes
and mitigating measures of cost overrun. Thus, there is
an urgent need to find the best cost reduction
techniques for successful project completion in the Sri
Lankan context.

B. Cost Reduction Methods

The cost reduction techniques were identified and
proposed through different studies. Management
should take necessary steps on controlling human
resources. Value and change management approaches,
reducing errors in estimations, and inventory control are
also beneficial to minimizing cost overrun. Further, the
importance of training on cost management was
emphasized, through brainstorming sessions [10]. It was
further stated that a well-defined plan is necessary for
the effective completion of a project with fewer
disputes. It is recommended that contractors, clients,
and consultants should work as a team and take
collective decisions whenever necessary.

The total cost should be carefully assessed in the initial
stage before signing a contract [3]. The tight control
among projects can limit variations which directly affect
the cost overrun. Aljohani [1] suggested controlling the
cost of projects by applying effective resources and
improving proper communication between internal and
[11] highlighted the
importance of procurement management and the

external stakeholders. Tam
availability of required material at the site on time. Sri
should

professionals to use cost reduction techniques by

Lankan authorities inspire  construction

conducting awareness programs [8].

Durdyev [12] recommended spending more time on the
pre-contract stage to clearly define the scope of the
project. Further, attention is necessary to the quality of
construction materials to minimize wastage and a
detailed schedule of material supply should be provided.
If they were properly managed the extra cost would be
[13].
maintaining a cost database of materials based on

reduced Kaming et al. [7] recommended
research in Indonesia. According to Hafez, et al. [14], cost
control can be easily attained through recruiting the
right person for the right job function which is the
responsibility of the project manager by delegating the

responsibilities with proper understanding. The authors



further recommended that contractors should have the
necessary knowledge of cost control.

3. RESEARCH METHODOLOGY

The aim of the research is to identify the modern cost
reduction techniques in building construction projects in
Sri Lanka. To evaluate the mitigation techniques in
construction projects, a large range of communities
attached to the construction industry in Sri Lanka was

targeted covering the professionals and other
stakeholders in the Sri Lankan construction industry. The
research was completely evaluated through a

interviews
The
combinations of qualitative and quantitative methods

questionnaire survey (quantitative) and
(qualitative) with the concerned authorities.

are highly appreciated because it gives a comprehensive
picture and enhances the study of the research area.

A. DATA COLLECTION METHODS

A web-based detailed questionnaire (Google forms) was
circulated among professional groups in the construction
industry in Sri Lanka, through e-mails sent to the
construction firms. Questionnaires were distributed
among professionals to obtain suitable responses to the
questionnaire and different viewpoints were ranked
accordingly on the “Likert Scale”. The total number of
questionnaires distributed was 60 (selected by stratified
random sampling), and the response rate was 88.33%
including 13 Contractors (C), 18 Quantity Surveyors (QS),
10 Engineers (Eng), 07 Consultants (CR), and 5 Project
Managers (PM).

Semi-structured interviews provided the freedom to
discuss numerous areas widely [15]. A purposive sample
was selected for the semi-structured interviews since the
objective wass to select the partakers who had better
knowledge and industry experience in the area of the
research study. A total number of interviews conducted
was eight including one Contractor, three Quantity
Surveyors, two Engineers, one Consultant, and one

Project Manager.

B. DATA ANALYSIS METHODS

Data analysis was done with the use of the Effectiveness
Index (El) (data
guestionnaire survey) which expressed the effectiveness

analysis gathered through a
of each cost reduction method towards the cost
overruns [16], and the content analysis was done to
analyze the data which were gathered through the

interviews.

The presentation was in the form of graphs, charts &
tables. A coding system was used to identify the factors
separately for the convenience of understanding and
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discussion. The Effectiveness Index was calculated by

using Equation 1.

5 . .
Ef fectiveness Index(EI) = izt 4iXei

Equation 01
HXN

Where:

i =Score of the factor ranging from “Unimportant = 1”
to “Very Important =5”

ai = Weight of the response for the it response

eis = The frequency of the i response from all
respondents

H = Highest ranking available, which is 5 in this survey

N = Total number of respondents who have answered
the question

4.DATA ANALYSIS

A cconstruction project is a complex endeavour that
needs the contribution of different parties who
specialize in a wide range of areas. Construction ccost is
a main component that affects the life cycle of a project,
hence all parties must have sufficient knowledge of cost
items in different degrees according to their job
specifications. Therefore, it is important to get the ideas
of different parties involved in a construction project
regarding the “Cost” factor. The general information of
respondents including their profession and experience in
the industry was assessed

13.2%

x\ '''''''''''' R

Figure 1: Respondents based on profession

as the responses may vary based on the perspective of
different people due to their thinking capacity,
knowledge and experience. The professions of the

respondents are shown in Figure 1.

It was targeted to find out whether these professionals,
experienced project cost overruns. More than 90% of
respondents experienced cost overruns at construction
projects as represented in Figure 2, which highlighted it
as a serious problem in the construction industry and
emphasizes the need for actions to mitigate the cost
overrun in projects.
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Figure 2: Experience in cost overruns on construction
projects

A. EFFECTIVENESS OF CURRENT COST CONTROL
PRACTICES

According to the opinion of the respondents cost control
techniques can be used most effectively in pre-contract
and post-contract stages. The project participants are
not much focused on cost in the pre-contract stage due
to the limited time allocation. Most team members of
the project are going for easy and short-term plans
without identifying the long-term risks. The post-
contract stage is the longest period in a construction
project where a series of different and complex activities
take place. Controlling costs at that stage with
appropriate strategies leads to reducing cost overruns.

The cost reduction techniques are identified from the

literature survey and ranked according to the
effectiveness of the strategy in the practical scenario of
projects. The scores gained by the respondents in the
guestionnaire were summed up for each method of cost
reduction. The Effectiveness Index was computed based
on the agreement of the respondents. The cost
reduction methods are noted based on a coding system
as represented in Table 1 and Table 2. The main cost
reduction strategies were evaluated separately in two
main categories. They are Pre-Contract Management
Stage-related (A) and Post-Contract Management Stage-

related (B).

A.1 Pre-Contract Management

According to the analyzed data, as shown in Figure 3, A2
is the best way to control costs in pre-contract
management.

A preliminary estimation will be prepared by an
experienced quantity surveyor at the early stage of the
project to predict the project budget [17]. It should be a
properly detailed estimation based on accurate quantity
take-off. Documentation including accurate drawings,
specifications, and Bill of Quantities (BOQ) is to be
maintained to reduce discrepancies (A6). There is a need
allocation for this

of providing sufficient time
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documentation and to cross-check the data to avoid
in the estimation which is also
highlighted in the study done by [4]. The proper time

allocation also helps to clearly define the project scope

arithmetic errors

of work and reduce complexity levels which leads to
reduce variations and control of the costs (A7).

o o
w ©

Effectiveness index (El)
© 0 0 o o o o
P N Wk~ OO N

o
I

Al A2 A3 A4 A5 A6 A7 A8
Cost reduction method

Figure 3: Ranked cost reduction methods according to
the effectiveness index analysis based on “A”

Code El Rank Opinion

Al | 0.725 05 Risk assessment at the tender stage

detailed and accurate
estimation is done with the use of
quantity take-off by

estimators

Proper

accurate
A2 0.872 01 .
experienced and
provides sufficient time for cross-

check

Allocate adequate contingency
A3 0.751 03 plans for unforeseen future

circumstances

Pre-qualification assessment for

selected bidders to confirm that
A4 0.774 02 .
contractor is eligible enough for the

work

Change the old-fashioned contract
A5 0.747 04 awarding from first lowest to the

most accurate bidder

Proper tender documentation
including accurate Drawings,
A6 | 0683 | 06 e
Specifications and BOQs to reduce

discrepancies

Proper time allocation in the pre-
contract stage to clearly define the
scope of the project and complexity

A7 | 0.623 07

levels

Proper site investigations and

A8 0.581 08 feasibility studies to mitigate future

risks

Table 1: List of cost reduction techniques based on “A”



A4 comes as the 2nd important cost reduction method
which is assessing the pre-qualification of bidders at the
tender stage. This will ensure the contractors' eligibility
to work with the necessary resources. Selecting the most
appropriate  bidder
assessment will mitigate the risk of future terminations

through a pre-qualification

and suspensions of the contractors which save cost.

Allocating adequate contingency amounts for
unforeseen future circumstances (A3) come as the 3rd
most effective strategy to reduce the cost of a project.
To determine the contingency amount, there should be
a proper risk assessment at the initial stage (A1) which
ranks as the 5 factor of cost reduction. Identification of
future risks will lead to construction work on a better
completion of the project on time, and within the budget
[18]. The risk assessment can be done with the use of
proper site investigations and feasibility studies of the

proposed project (A8).

Construction projects are awarded to the selected

contractor through a tendering/bidding process.
Tendering process totally depends on market conditions
and there is a need to have a framework for the
tendering mechanism. The current practice is to award
the contract to the lowest bidder. It was highlighted that
there is a need of changing the old-fashioned contract
awarding method from the first lowest to the most
accurate one (A5). Sometimes bidders purposely bid for
the lower prices (front and back-end loading) with the
intention of only winning the bid. The selection of the
wrong contractor for a project will make a negative

impact on project cost.
A.2 Post-Contract Management

Post contract stage is the longest stage in which more
cost overruns could happen. There is a need to have
better cost reduction strategies at this stage.

0.9
0.8

Effectiveness index (EI)
© 0o 9o o o o o
P N Wk 0o N

o
I

B1 B2 B3 B4 B5 B6 B7
Cost reduction method

Figure 4: Ranked cost reduction methods according to
the effectiveness index analysis based on “B”
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Table 2: List of cost reduction techniques based on

u B"

Code El Rank | Opinion

Contractors’ financial stability with
Bl 0.736 03 the availability of sufficient funding

plans

The client should prepare available
funds for the project to make

payment on time for the

B2 0.692 04
contractors & the laborers as well as
to reduce delayed works & labor

strikes

Allocate flexible funds/loans by the
Government with minimal interest
B3 | 0577 | 07 ,

rates on behalf of the construction

industry

Make ICTAD documents concerning
B4 0.777 02 the project
mandatory requirement

cost control a

Proper monitoring & evaluation of
site work done by conducting
keep

B5 0.619 06

inspection meetings &

necessary reports & records

The quick decision made to reduce
B6 0.626 05 the chance of increasing the time of

project delivery led to cost overrun

Regular update of cost data &
B7 0.823 01 maintain a properly updated cash

flow.

According to the analyzed data, as shown in Figure 4, B7
the best way to control cost at post-contract
management is the regular update of cost data and
maintaining an updated cash flow which will lead to
project success. The finding was confirmed by
Karunakaran et al. [15] by identifying the main reason for
cost overrun as not updating the cost plan regularly. If
these documents are in order, it can filter the errors
easily and necessary actions can be taken accordingly.
The documents reviewed based on actual project data
revealed that most projects are currently practicing this

method of updating cost data.

An interviewee highlighted an experience as, “One of my
projects which is at its’ completion stage goes along with
the estimated cost parameters due to properly detailed
documentation of cost along with ICTAD guidelines”. This
statement is further confirmed as making ICTAD
documents related to project cost control a mandatory
requirement (B4) was ranked the 2nd most effective cost
reduction method. It was further stated that the site at
the finishing stage was almost overrun by the budgeted
amount. It was found out that though the project is not
complete at that stage, still the cost overrun happened
due to not updating the cost documents well. This



confirmed that B7 is an essential cost reduction method
in the post-contract stage.

Contractors’-and clients’ financial stability comes as 3™
and 4% effective cost reduction methods on ranking
factors. The contractor must have a positive cash flow
with available funding backups to make the construction
work flow smoothly (B1). The client should also prepare
available funds for the project to make payment on time
for the contractors and for the labourers to reduce
delayed work —and labor strikes (B2). For this, the
government also can make adjustments by allocating
flexible loans for construction projects with minimal
interest rates which ranks the least weight under B3.

The other cost reduction techniques which were

revealed from open-ended questions in the
guestionnaire were proper project formulation, applying
new methods of construction with modern technology
to save time, coordination among all the stakeholders,
ensuring that proper planning strategies, proper time
allocation for the completion of work, selecting the
appropriate procurement methods by deep analysis on
the type of the project and availability of resources strict
to the procurement method of the project and quantity
involvement with cost

surveyors’ proper

documentations.

An interviewee stated that the cost control techniques
currently practiced in the Sri Lankan construction
industry were feasibility studies to check whether the
work can proceed within the available budget, control
expenses,

monthly check-ups on actual expenses

(invoices, material delivery notes), and update
documents and inform management on behalf of adding
additional funding plans. He further stated that “Re-
measure the quantities of projects of any procurement
path (lump-sum contracts, measure & pay contracts,
design & build contracts) will lead to finding the
arithmetic errors in pricing of documents. This will take
more time than expected at the initial stage. But it’s
better to eliminate the risk of cost overrun rather than
take strategies to control when estimated budget

exceeds the limit”.

Another interviewee highlighted the importance of

controlling material cost by updating material
reconciliation reports which identify the excess or fewer
guantities and finding comparatively goes along with the
finding of a similar study done by Holt et al. [19]. It was
identified that updating the daily works with the planned
program, properly maintaining the site, minimizing
construction wastage, creating competition among
labourers and ensuring site safety which reduces

damages as cost reduction methods.
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B. MODERN COST REDUCTION TECHNIQUES
The causes for cost overruns were identified and the
study covered the current cost control practices in the
industry. Though industry has been practicing different
techniques for cost control, still cost overrun happens.
The need for “Modern Cost Reduction Techniques” was
identified by open-ended questionnaires and interviews
with industry experts. The identified modern cost
reduction techniques are discussed below.

e Select the appropriate procurement path & suitable
contractor
There are different types of procurement strategies for
projects. Main procurement methods are Traditional,
Design and Build, Management and Partnering. The
successful completion of any project will be highly
dependent on the decision of selection procurement
method [20]. An interviewee stated that engaging in
more lump sum projects keeps the budget within limits
than other contracts. In this type of project, the
estimated budget at the initial stage is fixed. So the
overrun of cost is limited. The selection of the
procurement strategy for the project has to be carefully
done. Further it was highlighted the importance of
selecting suitable contractors at the tender stage. Pre-
qualification assessment of contractor (A4) is an
effective cost control method at the pre-contract stage
which comes as the 2" highest rank according to Table
1. This allows changing of the perception of selecting the
lowest bidder and replacing it with the most accurate
one (A5). This will affect the process of construction

work positively in the future.

e Cost planning

Preliminary estimation is the basic, initial cost document
in a project [17]. Proper detailed and accurate estimation
done with the use of accurate quantities by an
experienced estimator/QS (A2), is marked as the highest
effective cost control method in the pre-contract stage
(refer to Table 1). The importance of monitoring data by
regularly updating cost data and cash flow (B7) was
revealed by the study findings, which was also marked as
the most effective cost control method at the post-
contract stage (refer to Table 2). When the project
commenced, proper cost planning have to be
implemented. An interviewee stated that the use of
modern estimation techniques will help to reduce cost
overruns in construction. Elemental cost planning,
Target cost, Activity-based cost, Earn Value
Management (EVM) theory, Cost To Complete (CTC) and
Cost Value Reconciliation (CVR) are some of the modern

techniques identified.



e Value management (VM)

Value Management is a new approach to increase the
value of the project by minimizing the additional
unnecessary cost and reducing the time for completion.
The concept of VM is becoming more applicable to the
Sri Lankan construction industry [21]. Value Engineering
(VE) is the best method for value management anditis a
decision-making tool [22]. VM is considered from a
strategic point while the VE is considered from a
technical point. An interviewee stated that the value
engineering team analyzed the project and identified the
areas which consume high costs and selecting the best
alternatives from different ideas which minimize cost
and maximize the quality of function.

e Modern construction technologies

With the advancement of technology, there are modern
techniques in building construction that can be used to
complete projects in lesser time. If the time is saved, the
cost overrun will be mitigated. An interviewee listed
modern construction methods as off-site construction,
modular manufactured

construction, precision

construction, pre-manufactured construction and
digital/ smart construction. Holt et al. [19] confirmed this
as the use of high technology machinery, plants—and
developed materials also saves excess cost exchange of
projects. The interviewee further stated that “The use of
modern techniques in designs also help to reduce time
and save cost. Some of the design methods are post-
tension structures in place of typical reinforced
techniques, reinforced retaining walls -and soil nailing”.
The use of modern techniques in mechanical —and
electrical service systems in buildings for less power
consumption will benefit in Whole Life Cycle Costing

(WLC).

e Sustainable construction

With sustainability practices, more natural energy
resources are used which minimizes the cost to increase
[23]. An
interviewee revealed that converting to sustainable

the use of renewable energy systems

construction will reduce the life cycle cost of the project.
It was suggested to go for sustainable development,
towards lean construction with low-cost housing, at
affordable cost parameters and eco-friendly building
which save future cost and environment itself. The
concept of Lean Construction would be able to gain a
cost

substantial advantage by eliminating cost-

consuming flow activities [24].

e Modern software
With the development of technology now there is new
modern software which is specially designed for the
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construction field to ease the complex activities. The

initiative of these methods was high in cost at the
beginning, but beneficial during the whole construction
process. An interviewee listed some software which are
highly appreciated at the site as Primavera, MS Project,
ERP system-and BIM. BIM has a great potential for
integration into construction projects' life cycle which
will lead to cost savings for construction projects [25].
This software can be used to update the project schedule
along with which the cost data of the project can be
updated (B7). This is the top most rank effective cost
control method at the post-contract stage (refer to Table
2). With the use of new software, the project program
can update and can check the actual expenses of the
project along with the estimated project budget.

o Risk management

Risk is known as an unforeseen future event that causes
significant consequences on construction, especially on
the cost factor. Allocating adequate contingency plans
for unforeseen circumstances (A3) is marked as the 3rd
effective cost control method in pre-contract
management according to Table 1. An interviewee
classified construction risk areas as physical, technical,
legal, contractual, financial and environmental. These
can impact various types of cost, time and quality of
construction. Risk management has to be done at the
initial stage of a project as the main requirement to
reduce future negative impacts [18]. An interviewee
stated that “Most of the projects don’t make a priority of
the risk management at design stage and a proper
approach is needed for this”. This statement was
confirmed by marking risk assessment at the tender
stage (A1) as the highest rank among effective methods

of cost control according to Table 1.

e Research and Development (R&D) method

R&D is a new strategy to control the cost of a project.
This is a modern technique of cost controlling which
needs training of people and changing their minds to
think beyond the traditional methods. In this method, it
identifies one activity of work -and researches on it to
get the best option out of it with minimum cost. An
interviewee explained an example, “This method was
experienced at a proposal of constructing pile
foundation. The feasibility study was done to identify the
risk which can caused to the nearby neighborhood. This
initial research process eliminates compensation
amount which can be given to the people after the
damage”. This is a better way to reduce the cost of a

project by minimizing future extra costs.



e  Proper dispute resolution

According to Baccarini [26], disputes are a common
phenomenon in construction due to the complexity and
involvement of different parties. Dispute resolution is a
process that consumes a large amount of money. It is
essential to mitigate those to reduce cost overruns. If the
dispute resolution was not practicable for a problem,
then the parties have to go for litigation which consumes
a considerable amount of time and consumes a lot of
money. It is better to mitigate arising of disputes by
maintaining better communication among members of
the project, having better management approaches and
clearly defining the scope of the project. Making a quick
decision on this kind of event is essential to avoid time
overruns (B6) which directly affect the cost of the
project, which is also marked as a top rank effective
method of construction according to Table 2.

e Government involvement

Institute of Construction Training and Development
(ICTAD) is the Sri Lankan authority governed by the
Construction Industry Development Authority (CIDA) on
behalf of construction involvement for a better unique
framework. The government could make amendments
and general arrangements to control costs at the site.
Proper documentation regarding cost data has to be
maintained with ICTAD guidelines to reduce cost
overruns. It is confirmed with the statement “Make
ICTAD documents with reference to the project cost
control as a mandatory requirement (B4)”, by ranking 2"
most effective method of cost control according to Table
2. Government can involve with funding plans for both
clients (B2) and contractors (B1), which is also effective
in the long term. Though these methods are highlighted
as the most effective methods according to Table 2,
allocating flexible funds/loans by the Government with
minimal interest rates on behalf of the construction
industry (B3), is marked as the least effective method of
cost control from the listed methods.

5.CONCLUSION

Based on a questionnaire survey, current practices of
cost control were identified. It was found out that
though there are practicing types of cost control
techniques, still cost overruns happen, and it highlighted
the need for modern cost reduction techniques which
were also confirmed by [8]. According to an interviewee,
“Time, cost and quality are the main pillars of the
construction, and change of those one parameter will
effect on the other two”. As per the key intention of the
research, when controlling the cost of the project, one
has to think about the other two factors as well because

42

Journal of Advances in Engineering, 1(1)
Le-Hoai [16] stated that cost control is not effective if the

time exceeds and it damages the quality of the product.

The main objective of the research was to identify the
modern cost reduction techniques for construction
projects in Sri Lanka. When considering the data
gathered and analyzed above, it emphasized the need
for monitoring the current practices of cost controlling
and identifying modern methods to reduce cost
overruns. There may be barriers when implementing
those trends in practical scenarios and precautions have
to be taken against them. Corrective cost controlling is a
critical requirement in the Sri Lankan construction

industry [8].

Karunakaran [15] mentioned the need of studying the
mitigation of cost overruns. This gap was filled by the
objective of the research by identifying modern cost
reduction techniques for the Sri Lankan construction
industry. The research study reviewed different
techniques, including various mathematical methods
(estimations) and software-based models (planning) to
optimize the cost of projects. Risk management,
research and development method, applying proper
procurement management systems, value engineering
approaches and government involvement are among the

key findings of modern cost reduction techniques.

6. RECOMMENDATIONS

According to the study, although there are traditional
techniques available to control cost, the parties of the
construction projects have not properly implemented
those. The problem of cost control was not the
techniques being used, but rather the poor management
of techniques and practical adaptability of those in the
industry. Project cost needs an efficient and effective
control process and corrective actions where necessary
to ensure the successful accomplishment of the
estimated budget [20]. Based on the results of the study,
the following were recommended for the management

of cost performance in the construction industry.

Applying better risk management plans for the

construction projects and having an adequate
contingency plan, which is calculated with pre-feasibility
studies will help to reduce the cost of unforeseen events.
A well-defined budget, based on the accurate plan of the
project, at the initial stage, is essential. The project
managers should have tight control over the project

budget.

There should be continuous training programs and
awareness programs on the importance of project cost
control to update the knowledge of the project partake
(top-level to middle level). Introducing a course module



regarding modern cost reduction techniques for
construction projects at the academic level will increase
the importance of the cost factor at the very basic level.
Involvement of the Government sector with flexible
loans regarding construction work and allocating proper
funding plans for the project stakeholders will also help
to conduct construction work along with the forecasted

cash flow.

7.FUTURE RESEARCH DIRECTIONS

While this research focused on the modern mitigation
methods of cost overruns in Sri Lankan private sector
projects, a study can be done to validate the conclusion
of this study considering the public sector projects. A
similar study can be done to categorize the most vital
causes of cost overruns in construction projects, and also
a study can be done to identify the modern techniques
to reduce the time overruns in construction projects.
Further research can be done to measure the cost of
training against the cost of saving from proper training

Ill

on the subject matter of “Cost Contro
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