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Abstract—Based on software project survey from
Standish Group’s “CHAOS Report”, 29% of software
projects in large enterprises can be delivered on time
and not over budget, 53% of software project was over
budget or had some problem with the schedule, and
18% of software project was failed. This means that cost
management is very important to prevent the pe
of project’s failure. Therefore, in this pape
and recommend some methods and techni
estimation and cost controlling as thg
project cost management. We recomme
Costing method for cost estimation an
Analysis for cost control. As the re
these two methods can be applied p
project and ease the project manage
control the cost of the project

Index  Terms—Activity-Based
controlling, cost estimating, cost manageme
Value Analysis

. INTRODUCTI

One major component of proj
cost management. Since the total cast of a pr
not known in advance, it must be € The c
has to be broken down and assigned to work packages
and controlled in the course of the project. When
variances from the budget are detected, corrective
actions must be taken. Cost management has become a
critical problem in project management [1].

manage

One of widely respected survey of software
projects in industry and government, the Standish
Group’s “CHAOS Report” estimated only 29% of
software projects in large enterprises succeeded
(project delivered on time and on budget), 53% were
challenged (project over budget or had some problem
with the schedule), and 18% were failed (cannot
deliver any usable result) [2]. This paper was written
to propose a simple method to manage the cost of a
project.

Most of the challenged projects in the Standish
Group’s “CHAOS Report” had an average over budget
around 56% [2]. That number is quite large and
represents a serious and crucial problem in enterprise’s
financial.

Effective project cost management of construction
enterprises is an important guarantee for profits [3].
Effective cost management has six steps as the
process, including [4]:

e Understand how we get the cost and revenue
from the business

Understand and decrease the complexity of the
nction related to each other.

pvide the tools to manage costs
olve employees in decisions
rease the costs and the effectiveness

easure the decision of the strategic business
plan

The objective of this paper is to provide a simple
method as a way to help the project manager to
manage the, project costs. The process to manage this
cost involves cost estimating and cost control.
recommends Activity-Based Costing
metho estimating the cost and Earned Value
Analysis “method for controlling the cost of cost
management.

Il.  LITERATURE REVIEW

Project management is the way how we can
achieve specific goals and targets with specified
budget and cost using the power of knowledge, tools,
skills, and techniques [5]. Project management has
seven major components. They are integration
management, scope management, time management,
cost management, quality management, human
resource management, communications management,
risk management, and procurement management [6].
In this paper, we will discuss one of the components,
namely project cost management.

A. Project Cost Management

Project cost management is a method that uses
technology to measure cost and productivity through
the full lifecycle of enterprise level projects [6].
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According to the Project Management Institute
(PMI), cost management can be divided into three
stages [7]-[9], as follows:

e Cost Estimating, the stage during which the
cost of the resources exploited for the project
is forecasted, to estimate the overall cost of the
project.

e Cost Budgeting, the process of establishing a
budget by summarizing the estimated costs of
the work packages, optimizing this budget in
relation to the available amount of money and
finally defining the baseline.

e Cost Control: once the project has started, the
progress of expenditure is monitored, for
analyzing the variances from the budget in real
time.

B. Cost Estimating

The objective of cost estimating is to d
estimates and measurement of costs A
complete project tasks and activities [10
et al. (2007) stated that to be
management requires information
whole process [12]. To produce an eff
the project manager needs to ma
multiple facets of the estimation
follows:

e Communication

e Being Realistic

e  Uncertainty

e Big picture

e Technique in tandem

The innovative approach of ¢ost estimating
project management which in tu a
Activity-Based Costing (ABC) techniques.

C. Activity-Based Costing (ABC)

ABC was created in response to the traditional
technique used for calculating the full cost of a
product (or project or work contract) and based on the
division of indirect cost on a single base or multiple
bases [7].

Cost Estimating in Project Management adopts the
ABC approach to calculate the full cost of a project,
but in this case the technique is used to estimate the
costs of a project or a work order, and not of a
product [7].

D. Cost Controlling

Cost controlling includes the process of
managing and controlling factors that change or affect
the budget [10]. Cost control deals with the cost
performance of a project. Cost control includes the
measurement of the project performance and
forecasting future project developments, their cost

implications [6]. It is important to provide team
members with all the information they require to
recognize what happened historically, what is
happening currently and to accurately forecast the
future [10].

E. Earned Value Analysis (EVA)

Earned value analysis has been used for more than
forty years by Department of Defense [13]. Earned
value analysis is a project controlling method as well
as a forecasting approach. It can be used to:

1. Measure work accomplished

2. Quantify the impact of known issues

3. Use this data to forecast estimates at
completion

The Earned Value (EV) of these completed work
packages can be compared to actual costs and planned
costs to determine project performance and predict
future performance trends [14].

There were some reasons that make earned value
sis is worth to use. First, Earned value analysis
1es the analysis of actual cost and schedule
ce, so that plan will be complete. Second,
ue analysis is an early warning system that
ture issues. Therefore, a project manager
e to predict the negative kind of risk before
appened because. And the last, earned value
rovides a standardized unit of measure [10].

I1l.  RESEARCH METHODOLOGY

Methodology that used in this project consist of
two processes. First, estimate cost using Activity
Based Costing (ABC). Second, controlling cost using
Earned Value Analysis (EVA).

timating using Activity-Based Costing

he e therefore two stages in Activity-Based
Costing techniques [7]. First, assign the cost of
resource to the activities (First stage: Resource
drivers). And second, the activities are linked to the
products or projects (Second stage: Activity drivers)

The resource drivers of this method is the
resources for entire duration of the activity, they can
be proportion to its duration such as work hours
require, but it must be compatible when allocation.
When estimating the human resources, it’s better to
include cost of calling or exploiting. The activity
driver of this method is duration of activity in project
(use Work Breakdown Structure). Activity-Based
Costing architecture is shown in Figure 1 [7].

B. Cost Estimating using Earned Value Analysis

The method that this paper used to controlling the
cost in cost management process is Earned Value
Analysis (EVA) concept. To use EVA, ensure that
few fundamental project management activities must
happen with every project [6].
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There are, ensure that we had divide the project  One kind of technique that can be use is establishing
into package or manageable parts of authorized work. the Work Breakdown Structure (WBS).

f
Costof Cost of Cost of
Resource B Resource C Resource D

First Stage: Resource Drivers

Costof
Resource A

Costof
Activity A

Costof
Activity D

Second Stage: Activity Drivers

full Cost of
Project A

full Cost of
Project 8

Figure 1. Activity-Based Costing Architecture

e Update the actual costs related to the current
progress.

Then, ensure that all the packages are definedgi
order, so each activity can be allocated wi

that we have set cost and effort to alldb : a_lculate and graph key values, variance, and
entire project.

After we make sure that the prgj
activities work properly with that
steps can be executing [10], as follo

e Update the declination base

progress.
TARGET EAC
SCHEDULE
+ 4 PROJECTION OF COST
+ VARIANCE AT COMPLETION
LEGEND
_ | eT6 |
§ O-DATE F BCOWP = BUDGETED COST OF WORK PERFORMED
L 4
SCHEDULE ry ACWF | = ACTUAL COST OF WORK PERFORMED
VARIANCE / TD\TZMWANEE
FCST

CURRENT = FORECAST OF REMAINING WAORK

SCHEDULE

FCST EAC = ESTIMIATE AT COMPLETION

BCWP ETG = ESTIMATE TO GO

TIME

Figure 2. Earned Value Analysis Example

A graphical representation of key value, variance, ACWP = actual cost 3)
and ratios is shown in Figure 2 [10]. The formula is:
e Budgeted Cost of Work Scheduled (BCWS) e Schedule Variance (SV).
BCWS = baseline cost Q) SV = BCWP - BCWS 4
e Budgeted Cost of Work Performed (BCWP) e Cost Variance (CV).
BCWP = work completed(%)xbudgeted cost (2) CV =BCWP - ACWP (5)

e Actual Cost of Work Performed (ACWP).
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IV. RESULTS AND ANALYSIS

The evaluation of the methods that this paper
provide has been is shown in Figure 3 and Figure 4.
We see that for estimate the cost, we use Activity-
Based Costing that separate the cost of resource and
activity. This method will ease the project manager to
maintain cost.

Tak Nama 18 1 2 3 A 5 6|
Rasowrte A 12300000 3000000 7300000

Resowrte B S000000; 0000000

Actwvity A 7300000 3300000] 3000000

Actwity § 18000000 2000000| - 3000000

Actrity C 6000000

Total Sudgeted

Cost S0000000| S000000| 11500000 11500000] MO0O00| &

Socgetad Cost of Wark
Scheduled (BOWS)

3000000| 16500000| 25000000 35000000| £1000000| 20000000

Actual Cost of Work
Performance (ACWP)
Sudgated Cost of Wark
Performance [SCWP)

320000 153 70000| 20010000| 25210000

3750000 11575000] 17375000 39750000

Figure 3. Cost Estimating
According to Figure 3 and Figure 4 we

process has finished. We can predict
over budget there in 4th month by
current progress of work and the ren

Rps0,000,000 00
Rp45,000,000 00
Rp40,000,000 00
Rp35,000,000 20
Rp30 000,000 20
Rp2%.080,000 00
Ryi20,000,000 00
Ry15,000,000 00
Rp10,050,000 00
Ry5.000 000 00

Rpd 00

e Flanned Vale (PV)
= Eanad Valoe [EV)
| =——Ackal Cost (AC)

manager can allocate other remaining budget to be
allocated to the other progress or activity that has a
possibility to over budget. So, this graph will help
project manager to avoid the over budget of the
project.

V. CONCLUSION

The conclusion of this paper is that Activity-Based
Costing and Earned Value Analysis can be applied to
real project. And these two recommended methods can
be useful for project manager and ease the project
manager to do cost management.

Even though these two methods can be used to
manage the cost of the project, the cost management
still not complete. Therefore, in the future work, we
will provide method for cost budgeting as the part of
cost management process. So, the cost management as
the part of project management will be more effective
and efficient because all process of cost management
already covered.
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