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Abstract—Contingency cost is the money provided as the
reserve cost to face the uncertainty situation relating to the
construction project. The contractor need to allocate some
amount of the budget for contingency cost into the offering
budget proposed to anticipate the uncertainty situation that
could be occurred. The problem raised is what the
uncertainty factors affecting contractor contingency cost.
From the results of this study are obtained five of the most
factors causing uncertainty which affecting contractor
contingency cost in the building construction project. These
five factors are divided into two dominant categories causing
uncertainty which affecting contractor contingency cost in
the building construction project based on the three
respondent groups which are team financial condition,
security and safety in the project location, and team
management capability involved.

Index Terms—contingency cost, uncertainty, contractor,
importance index

I.  INTRODUCTION

The cost estimation is important in construction project.
The construction cost estimation calculated before
construction physical implementation process done and
requiring detail analysis and document compilation
because the cost estimation has the impact on the success
of the project and the company. The accuracy of the cost
estimation depends on the latest information obtained in
the construction sector, in addition to the selection of cost
estimation type used. Inadequate project management and
unrealistic cost estimation become the cause of cost
increase in the project implementation. Therefore, the
contractors are required to allocate a number of
contingency costs into every bidding document submitted
in order to anticipate any uncertainties occurred.

Project contingency cost has become one of the
important parts in the project management. Most of the
studies discussing about the project management
especially project cost management, generally have the
references of the project contingency cost, such as
explained in [1]. Although there are a lot of discussions
about project contingency cost in project cost management
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theory, but there is still little empirical research carried out
on the understanding of project practitioners about this
concept, the desired scope and methods to predict or to
manage it. It is required to be investigated because
contingency cost becomes one of the important factors in
the project and the understanding of the people about this
concept will affect how they manage the contingency cost.
The study aims to identify the uncertainty factors affecting
contingency cost in the construction project.

Il. LITERATURE STUDY

A. Cost Estimation

Cost estimation can be defined as the art to estimate (the
art of approximating) the possibility of the amount of costs
required for an activity based on the information available
at that time [2]. The cost estimation has close relation to the
cost analysis, since the work related to cost assessment of
the previous activities that will be used as the references to
create the cost estimation. In other words, the cost
estimation preparation means focus on the future condition,
calculating and estimating the condition could possible
happen. While the cost analysis focused on assessing and
discussing the last activities cost that will be used as input.

There are two types of cost estimation in the project
construction depending on work type and contract type
used; they are lump sum cost and unit price cost. The
components involved in the cost estimation are unit price
and work volume. Then the cost estimation is required to
identify construction cost components first which are
divided into 3 categories mentioned below:

o Direct cost; the cost required by every material that
becomes permanent component of the project.
Several direct cost components such as; material
cost, equipment cost, worker cost and foreman cost

o Indirect cost; the cost required to the management
operational need, quality controlling, and the
service to project procurement which not become
permanent product, but required in the project
implementation process. The indirect cost can be
divided into:

» Overhead cost, the indirect cost which used as
field and company operation cost as the whole.
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Several example of the overhead cost is bidding
cost, assurance cost, direction salary, and others.

» Contingency cost, the cost allocated to cover
unpredictable or uncertain condition such as work
accidents, mistakes in the selection of the work
method, failure of work execution, and others.

e Other cost

» Mark-Up, bidding value addition of the
estimation calculation to get additional profit or
the additional of overhead cost and

> Profit, the cost to pay contractor service in
implementing the construction. The general of
profit percentage is 10-15% of the total
construction project.

> Licensing fees.

» Taxes (PPN is 10% from the total cost).

B. Contingency Cost

Contingency cost is defined as the cost reserve of the
estimation cost or budget to be allocated on the work item
based on experience and implementation of previous
projects and becomes one of the integral parts of the total

TABLE I

project cost estimation. According to [3], contingency cost
is the amount of funds provided as a reserve to face the
uncertainties relating to the project construction.

In order to minimize these costs, beside do the best
estimation, the contractors could also complete the
uncertainty and lacking of information by discussing
directly with project owners or related parties, so it is
obtained the right estimation cost. [4] mentioned that in
most of the construction budget, always provided the
reserve cost for contingency costs or unexpected expenses
that occur during the construction. This contingency cost
can be allocated into one cost item, or can also be allocated
into one category of construction contingency.

There is no standard formula for determining the amount
of contingency cost. It depends on the understanding of the
contingency costs, the attitude to the risk, cost estimation
quality, as well as estimator experience estimator or related
contractor company, and project development level when
the cost estimation made.

The uncertainty factors affecting the risk of cost increase
in the construction implementation can be explained in the
Table I.

THE UNCERTAINTY VARIABLES IN BUILDING CONSTRUCTION PROJECT [5]

No. Category

Contingency Cost Variables

1 Social/culture condition and project
area/location

Indication of KKN (Corruption, Collusion, Nepotism)
The change of condition around the project location

The improvement of the air pollution around the project location
The disturbing of the traffic around the project location
Noisiness
Construction waste

The claim of the community surrounding the project location
The destroyer by the surrounding community

2 Managerial capacity of the involved team

Not appropriate implementation method

The lacking of implementation technology

The failure in the coordination among the workers then causing not constant not
stable and not smooth of the operation

The failure of the main contract in subcontractor implementation monitoring

The implementation of the work changing done by subcontractor is not appropriate
with the owner expectation because of the mistake of the main contractor
instruction

The delay of the subcontractor due to the delay of the previous work item affecting
The delay of material and equipment procurements

The implementation time is not suitable with the schedule

The data and activity carried out during the project implementation is not well
documented

3 Team financial condition, safety and
security in the project

Cost estimation mistake

Loose (thief) in the project location

Creating the additional facility and temporary road through other land as the access
to the project location

The safety and security in the project location which is not guaranteed

The safety and security in the project location is not good

Demonstration, strike or riot by the contractor's workers

The dispute between the main contractor worker and the subcontractor worker

4 Construction implementation activity

The supply of material and worker which is not suitable the standard by the
contractor/subcontractor

The work of contractor/subcontractor is not accepted by the owner

The mistake of the work done at night

The limitation of human resources

The broken/defective of the material or work

The damage or loss of the owner properties or other parties because of the work
The damage of public facilities because of contractor/subcontractor works

The damage or defective of the equipment
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A. Project Scope Based on Company Classification

According to [6] on the Registration of Integrated
Construction Services, which becomes the institution as
referred in Construction Services Law, the qualification is
the classification of the sector in national construction
work implementation service based on level/competency
and capacity in construction work sub sector, which are
consisted of:
1. Small Qualification, divided into three groups such as,
K3 group, K2 group, and K1 group.

2. Medium Quality, divided into two groups such as,
M2 group and M1 group.

3. Large Qualification, divided into two groups such as
B2 group and B1 group.

B. Contract

The contract is an engagement issued in the written
document and the contract has been agreed upon by the
employer and partner, after being signed, the contract have
the law enforcement for both parties signing. It is consisted
of contract document containing the requirements and the
conditions that must be met to implement the agreed work
according to the complaint document.

According to [7] on construction services, there are a lot
construction contract models, such as: the government
version, national private sector version, and the standard
private/foreign standard version.

[5] system is widely used for project contract project
using foreign loans or contracts with foreign private and
Joint Contract Tribunals (ICT) is widely used by the
service user and project owner to commit implementation
agreement.

According to [8] in the guidance of the Construction
Contract in Indonesia, the forms of construction contracts
are based on how to calculate the work cost/lump sum price
which will be written in the contract. There are two (2)
forms of construction contracts which are often used; they
are Fixed Price Lump Sum and Unit Price.

C. Risk Management in the Construction Project

The risk can be defined in several viewpoints. From the
result or output viewpoint, the risk is an outcome or output
that can not be predicted certainty, which is not preferred
because it would be contra — productive. Meanwhile, from
the process viewpoint, the risk is factors that may affect the
objective achievement, so that there is unintended
consequence [9].

Risk can be defined as the causing factors of unexpected
conditions that can cause the disadvantage, damage, or loss.
In the construction project, the risk is defined as the
possibility to get failure or loss because of three factors
which are time, cost and quality [10]. The risk of project
time can be interpreted as a project delay of the determined
schedule. The cost risk is defined as the possibility of
higher cost deviations than the set budget. While the
quality risk is related to the possibility to get the lower
quality than the quality determined in the specification
standard.
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Referred from several concepts above, it can be
concluded that the risk is a condition raised because of the
uncertainty conditions with the current occurrence
opportunities that if they occurred will create unfavorable
consequences. Then the risk in the project is the condition
in the project occurred because of uncertainty condition
with the current occurrence opportunities that if they
occurred will create physical and financial consequences
which is not unfavorable to the project objective
achievements, they are cost, time, project quality [11].

The objective of the project risk management is to
improve the probability and impact of positive activities
and reduce the probability and impact of the condition
which harm the project [12]. Thus through the risk
management will be detected appropriate method to avoid /
reduce the loss caused by risk. The good risk management
can avoid as much as possible of the costs that had to be
paid due to the disadvantages occurrence business profit
improvement [11].

I1l. RESEARCH METHODOLOGY

The data used in this study is interview result of and
questionnaire distribution with some respondents in
contractor companies selected as the respondents related to
offering activities.

The population in this study is the construction service
provider located in Aceh Province, with the small, medium
and large qualifications registered in the Construction
Implementing Association and member of Gapensi in 2015.
The sampling technique used is Purposive Sampling. The
criteria of sampling as the respondents are mentioned
below:

a. Working in the construction company.
b. Above 20 years old.
c. Have been involved in building construction project
minimal for 2 years.
d. The minimal position in the company is field officer or
one level above and beyond (project manager).
The each sample of each qualification mentioned below:
. The small qualification is 17 respondents.
. The medium qualification is 15 respondents.
. The large qualification is 5 respondents.

o T o

IV. RESULT AND DISCUSSION

A. Validity and Reliability Test

The result of validity test and reliability test carried out
can be shown in the Table Il and Table I1I.

TABLE Il.  VALIDITY TEST
No. Group Rs Information
1 Small — medium 0.771 Valid (rs > 0.3)
2 Small - large 0.320 Valid (rs > 0.3)
3 Medium — large 0.498 Valid (rs > 0.3)
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B. Importance Index (1) Analysis

The calculation results of Importance Index and the
combined mean for five top-ranked based on each
respondents group combination to the factor causing

uncertainty in the building construction project
implementation can be seen in Table IV.
TABLE Ill. RELIABILITY TEST
Measurement category Reliability value Information

Factors of uncertainty
the contractor
responsibility

0.874 Reliabel (> 0.6)

TABLE IV. RESULT OF IMPORTANCE INDEX

Factors of Importance Index (1)
No uncertainty Mean  Rank Small Medium Large
Loss (theft) in
1 the project 6.97 1 4.47 4.73 4.73
location
p Costestimation — gq5 459 467 467
errors
Less precise
3 method 6.89 3 4.59 460  4.60
implementation
Delay of
4 Mmaterials and 681 4 429 467 467
equipment
procurements
Lack of
5 technology 6.80 5 4.53 4.53 4.53

implementation

C. Rank Spearman Correlation Analysis

While Table 1V describes the categories of group
identity from uncertainty causing factor in building
construction project. There are two categories that became
dominant because it is a grouping of these factors. The
calculations show that the answers among the respondent
groups have correlation, in which Z ounted > Ztaple, @S Shown
in Table V.

TABLE V. CATEGORIES OF UNCERTAINTY DOMINANT FACTORS

No Categories Factors_ of Mean  Rank
uncertainty
Team financial Loss (theft) in the
. ; - 6.97 1
condition, project location
1 safety and A
security in the Cost estimation 6.96 2
- errors
project
!_ess precise _method 6.89 3
implementation
Managerial Delay of materials
2 capacity of the and equipment 6.81 4
involved team procurements
Lack of technology 6.80 5

implementation

D. Discussion

Based on ranking results to the answers of the combined
respondents, it is obtained that the respondents from all of
three groups have a common understanding that team
financial condition, safety and security in the project
categories become dominant category causing uncertainty
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in building construction projects implementation. There
are two top factors raised from these categories; they are
loss (theft) in the project location, and cost estimation
errors. The occurrence is probability happen because of the
contractor as the constructor implementer. The company
financial failure, whether because of the owner, contractor
or subcontractor can cause serious financial problems for
the main contractor. The Owner should carefully review
the main contractor will be given the responsibility to
handle the project. Meanwhile the main contractor must
also carefully review the qualifications of subcontractors
who will be involved in project implementation. This is
because the failure of a party to run the responsibility or
failure paying the bill on the other parties will substantially
cause delays in project implementation so that the project
cost could be higher.

The understanding of the uncertainty sources, the
relationship between the uncertainty which may create the
risk and the impact risks to the project implementation cost
is very important for contractors and helping in decision
making faced.

The project estimation cost become important element
in managing the overall project cost because it has a very
comprehensive functionality in planning and controlling
the resources such as material, worker, time and others.
Before carrying out the project implementation activity,
the cost estimation is required to be done as accurately as
possible.

Managerial capacity of the involved team categories
become the categories that according to respondent groups
can contribute to the uncertainty condition of in building
construction projects implementation if not managed
properly. The lacking of managerial capacity of the project
owner, main contractor or subcontractor may cause
condition that can create the failure in the implementation,
vulnerable to accidents as well as discomfort in the work. It
is caused by the lacking of implementation technology.

The various project types require different specialized
expertise types. To get better quality work, the
subcontractor procurement specialists become common
phenomenon in the construction project implementation.
Given the differences in each type of project, the
technology complexity is used by several equipments,
methods and specialized employee required to apply the
planning and then the expertise combination pattern of
subcontractors required will be different too. On the other
word by the available of the subcontractor, the contractor
does not need to allocate additional cost for training or
specific education. The other important matter is the
contractor can easily control the cost, because the contract
generally agreed between the contractor and the
subcontractor is fixed price contract and the transfer of risk
due to the uncertainty that may occur because of
subcontractors’ performance.

The resources procurements such as materials and
equipment in the construction project implementation
become the important parts. The use of the material has
high percentage of the total project cost, while the
availability of equipment with various sizes and types used
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must be adapted to the needs on the project location.
Therefore, in the selection of materials and equipment
suppliers, the contractor must define some criterias beside
based on the lowest price, such as the supplier reliability,
services offered, the agreed payment requirement, the
quality and ability to provide the needs in the unscheduled
condition. In order to make the process of material and
equipment allocations can be done effectively and
efficiently, everything related to the resource should be
distinct explained in the contract.

V. CONCLUSION

From this study is obtained 5 (five) of the top factors
which become the main factors contributing to the
uncertainty condition affecting contingency cost in
building construction projects implementation, they are
loss (theft) in the project location which the mean is 6.97;
the cost estimation errors which the mean is 6.96; the less
precise method implementation which the mean is 6.89; the
delay of materials and equipment procurements which
mean is 6.81; and a lack of technology implementation
which mean is 6.80. These five factors are divided into two
dominant categories causing uncertainty condition
affecting contingency cost building construction project
implementation based on the responses from the three
respondent groups; they are team financial condition,
safety and security in the project and the financial
condition of the team, safety and security at the project site,
and managerial capacity of the involved team.
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