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ABSTRACT

The study at hand was conducted with the aim of using the system of earned value management in the petrochemical
projects of Mahshahr. In terms of its objective, the project is performance-oriented and practical, and in terms of its method,
it was a descriptive-survey research. The statistical society of the present research consists of the main employer, and minor
contractors, experts and professional specialists in the petrochemical projects of Mahshahr at the number of 100 individuals
and consensus-counting was used while the sample volume was equal to the entire research’s target society amounting to
100 among whom the questionnaire was distributed. The collected data was put to analysis by the use of descriptive
statistics (average, standard deviation and the etc.) and the deductive statistics. With the results attained from the
variables of the earned value management system, it became clear how one can exploit this new system as a viable tool in
the assessment of the performance of the projects and specially construction projects. In addition, with the reconnaissance
of the effective dimensions in such indexes as time and costs, and their relation with the project’s performance, we managed
to come to a proper assessment of the performance of the project. What was brought into resolution through this research
was the necessity of the application of this system in projects’ management with the aim of gaining the maximum amount
of performance in time and cost dimensions. What became established in this research was the necessity of applying and
putting to use the system of the earned value management in all stages of the work and, especially, such an application
was conclusively demonstrated in the petrochemical projects of Mahshahr.
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1. Introduction

With the aim of planning and a more effective control over the projects, applying the indexes
suggested in EV method, by the side of the traditional indexes (like the project’s physical
fulfillment percentage, the percentage of budget absorption and the like) can be rendered highly
effective. In a project-based organization, such indexes can be turned into consistent outputs of
the planning system and control of the organization’s projects and thus create viable feedback
for the other parts. Budget and time related processes cannot be regarded independent from each
other and the impact that each bears on the other one cannot be neglected. This is a topic
disregarded in the traditional methods of project control (Martinsou et al, 2017).

The management of the earned value, conducted with the aim of controlling and planning costs
in their various forms, is a common method in application for assessing the performance of the
projects and it does bring to unity time, cost, and limits assessment and thus assists the project
management team for evaluating and assessing the project’s performance. The process of the
production of the aforementioned indexes, which must be conducted in the Projects
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Management Office (PMO), can in practice result in the creation of information-based surplus
value over the data pool (Banihashemi et al, 2017).

The methodology of the calculation of the percentage of the project fulfilment in the
management of the earned value is the most central concept to guarantee the accuracy of the
results of such analyses.

The traditional and common methods used for assessing the physical progress of the activities
relevant to a project and, naturally, the contractual payments is of no use here and thus for using
the method of the earned value from the project in an organization, one must renew the control
and calculating methods of the projects on the basis of the engineering method (Marie et al,
2017).

The information circulation in most organization regarding the financial processes, especially
the financial affairs of the projects, is usually not in real time, meaning that the executed
financial transactions are informed to the control units of the projects with a considerable
temporal delay. As a result, gathering information in this area is one of the complications of
project planning and control in companies. Assessing the liable individuals’ performance in
projects and even the units of one single organization is one of the most important control
processes in management and also one of the outputs of the process of the improvement of the
organization in the area of human resource management. The documents attained through this
assessment can be put to use for improving the work process of the organization and its selected

@ criteria for executing future activities. The first and most important stage of the process of

performance assessment is to determine useful and effective indexes for doing this activity
(Banihashemi et al, 2017).

The question of earned value management is quite significant in change management too. One
of the determined factors in this method, with regard to the fact that it fully encircles the project,
is determinant of change within the limits of the project and taking necessary corrective
measures. Project managers can use this technique before the project reaching 15% of progress
in its performance by studying the procedure of the project performance in order to come to an
exact and reliable prediction of the final status of the project with regard to the time and costs
required for completing the project; this is why the earned value management is called a light
at the end of the tunnel of management. Even though the materialized earned value management
is conducted for pursuing the time and costs, still the majority of the past research demonstrates
that the cost aspect of it is mostly brought into attention. This is because even the existing
temporal indexes are articulated on the basis of the cost unit. The research conducted recently
in this area are compiled on the basis of temporal unit (Mishakowa et all, 2016).

The laws of Earned Value Management (EVM) are established on the basis of performance
assessment. One of the techniques used in unifying various processes and also assessing the
performance of the project from A to Z. This technique is used as a methodology in the
management of the unification of the project and, in other project management areas, is used as
a tool for assessing the performance against the project planning (Krikhov et all, 2016).

One of the important concerns of the project managers and individuals involved is to be able to
finalize the project in accordance with the predetermined and scheduled planning and doing so
with regard to the complications and added sensitivities in projects especially in the project-



based organizations is particularly important. One can daresay that a manager can become
aware of the ways in which the objectives are met and operations are pursued with the help of
the control process and thus become enabled to assess and correct them.

In this area, earned value management is a technical tool completed for the first time by the
American Academy of Project Management (AAPM) can be of great assistance to the managers.
One of the most important objectives of the project management teams is that they should be
able to finish a project in accordance with the budget, time-table, and by the key coverage of the
work limits. As a result, it is felt that these factors are required to be under constant control.
Now, with the use of the system of earned value management, we are in pursuit of address the
performance of the managerial system in the petrochemical projects of Mahshahr.

2. The Methodology of the Research

With regard to the points mentioned above, the project’s method is descriptive and in kind it is
a survey method. In addition, in terms of its objective the present research is practical and in
terms of its status is a field study. It is practical given the fact that one of the issues or problems
existing in the organizations and economic sectors of country and the conclusions drawn on the
basis of its findings can be helpful for the managers in providing answers to their questions.
And, with regard to the method, it is descriptive-correlation. Its statistical society consists in
individuals or units with at least one share attribute. The statistical society of the present research
consists of the main employer and the minor contractors, experts and professional specialists in
the petrochemical projects of Mahshahr amounting to 100 individuals involved as staff. In this
research and due to the limited volume of the statistical society, there is no sampling done and
instead a consensus-survey is applied and thus the sample volume equals the entire society under
research equal to 100 individuals. In this research, two methods of statistical analysis will be
used: 1) descriptive analysis. 2) The application of the methods of time-related and cost-related
information-~analysis, and the performance of the projects will be conducted through Gantt
chart, cpm, pert, and its comparison with EMV, project management software, in addition to the
use of deductive analysis and for processing and analyzing the normal data and investigating
research assumptions in which structural equations, software psl and spss software, 22nd
version, will be used.

Research Questions:

1. What is the relationship between project management techniques in surplus value
management which consists of resource planning and technical costs, and also the
requirements of such planning?

2. What is the relationship between earned value management system and its indexes in
the improvement of the projects’ performance?

3. What is the relationship between the earned value management system and its indexes
in the improvement of the projects’ performance and time?

4. What is the relationship between the earned value management system and its indexes
in the improvement of the projects’ performance and cost?

3. Research Findings:
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Table 1: The data’s normalcy through Kolmogorov~Smirnov (S-S) test

The result of the | Significance k~s amount | number Variables

distribution’s  (lack | level

of) normalcy

normal 0/563 /860 100 Project
performance

normal 0/512 /880 100 costs

normal 0/529 /760 100 time

According to the above table, it can be observed that all scales of a significance level over 0/50;
thus, they have a normal distribution. For gaining the normalcy of the data through Kolmogorov-
Smirnov, if the sig of the variables is over 0/05, the data would be normal and if it be under
0/05, then the data would be non-normal. As a result, for studying the relationship between
research variables, one can use correlation parametric test with regard to the distribution of the
scores in both scales. In other words, with regard to the distribution of the scores, in both scales
and their relevant micro-scales are normal. Here, we use parametric statistics methods in which
) Pierson test is applied as a parametric test for investigating the extent of the correlation of the
variables.

3~1 Descriptive Findings

() Before conducting the principal analyses, a number of preliminary analyses were done with the
aim of coming to the primary insights in relation with the data. In this research, in total, the
relationships among 3 variables have been studied within the suggested model. The descriptive
findings pertinent to the average, standard deviation, and the highest and lowest triable scores
on research variables are demonstrated in table (2) and the correlation matrix of the model’s
variables are demonstrated in table (3).

Table 2: The descriptive findings pertinent to the research variables for the entire triables:

The The Standard | average | Variables

highest lowest deviation

31 5 8/28 26/14 Projects’ performance
20 3 5/92 15/86 Costs

15 2 4/96 11/03 time

100N=
As it can be discerned by the content of the table (2), the average (and standard aviation) of the
entire sample (that is, 100 individuals) in the projects’ performance is 26/14 (8/28), costs

15/86 (5/92), time 11/03 (4/96).

Table 3: the matrix of the correlation of the model’s variables:



3 2 1
1 Projects’ performance 1
! 0/86*" Costs 2
! 0/74™ 0/84" time 3

<0/01P™

The content of the table (3) demonstrates that the assumed notion of the relationship among
variables is in accordance with the expected paths. This means that the entire relations on
significance levels have had a significance of 0/01. These correlation analyses provide an insight
into the relations between dual variables existing in the variables of the study. For the
simultaneous of the notion of the assumed relations in the present research, the path-alteration
method has been exerted.

3-2. the deductive analysis of the research variables

The method of earned value management (EVM) is one of the very important techniques which,
in the last three decades, has been used for calculating the actual progress of the project and/or,
in other words, for the comprehensive and unified management of the project.

Using (EVM) method, in technical projects, with the intention of assessing the performance of
the projects and the results in progress and it impact on budget-planning of the projects, is
completely observable. This requires assessing some of the main bases such as the costs of project
completion and its termination date which, in this method, one first addressed the identification
and approximation of the time and costs required for fulfilling the project. In this method, after
having fulfilled the assessments mentioned above, one follows with the analysis of each of the
indexes pertinent to the project’s performance. Here, the time and costs assessed are analyzed
and determined via particular parameters, tables, and formulas.

The first question of the research

What is the relationship between project management techniques in the surplus value
management which consists of the source planning and technical costs in addition to the
planning requirements?

In this research, the quotes or questions in the questionnaire, consisting of 21 questions, are
considered as the observed variables, where these 21 questions for the indexes of costs (8
questions), time (9 questions), and performance (4 questions) as the lurking or latent variables.
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Figure 1: The output of pls software

The first question of the research was investigated on the model of structural equations.
Considering the results of the study of relation between the independent and dependent
constructs, by the use of the relevant co-efficient, one can address the significance of the impacts
between the constructs of the first research question. In the present research, smart pls software
is used. This software is compatible with the existence of certain conditions such as collinearity
of the independent variables related to the lack of normalcy in the data, and the smallness of the
volume of the sample.

In psl models, two models are put to test. The exterior model is equivalent to the measuring
model and the interior model similar to the structural model in the models of structural
equations. The interior model represents the load factors of the observed variables and the
relationship between the latent or lurking variables of the research. The conceptual model put
to test is presented in the figure and the numbers on the lines are the beta coefficient resulted
from the regression equation between the variables which is the path coefficient and expresses
the load factors are demonstrated the numbers within circles represent the amount of R2 of a
mode whose predictive variables have entered that circle via an arrow.

For studying the amount of the significance of the path coefficient, it is required to demonstrate
the amount of t in each path in which all paths have become significant at the level of 0/95.

Table4-~results of t~-test for research’s variables



Significance |t Standard Average Main Variables

level deviation sample sample

0/023 8/236 0/092 0/226 -0/219 | time «— cost

0/018 6/237 0/072 0/208 -0/189 | time «
performance

0/001 12/298 0/083 0/520 0/452 cost «—
performance

As demonstrated in table (7), the amount of t of each path under study in the model is above the
standard amount of the absolute value, that is, 92/5 and an evidence for the significant
relationship between the research dimensions and the first question of it which is thus rendered
valid.
The second research question

- What is the relationship between the earned value management system and its indexes

in the improvement of the projects’ performance?

The stages of the analysis of the second question consists of the following;:

e Time-tabling the project’s activities and resources allocation and leveling
e Drawing the project’s baseline

e Updating (report collecting) for the project

Time-tabling the project’s activities and resources allocation and leveling

In this process, the sequential order of the commencement of the project activities and also the
amount of the resources required for fulfilling the project are determined. Scheduling or time-
tabling, along with the time lengths assessed for the activities, enables us to draw the Gantt graph
of the activities. With the use of the Microsoft software, it is possible to draw, as done in the
following figure, one can insert the project’s list of activities and their relevant account in
addition to Gantt graph of them.
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Figure 2: Gantt graph

With access to the limits of the project, scheduling or time-tabling, and the costs assessed for
each activity, one can draw the baseline of the project. The date of the initiation of the project is
23rd of December, 2009, and, after the preliminary scheduling or time-tabling of the project, a
baseline representing the primary plan is saved in the software so that after the updates and
inserting the actual percentages be of use for making comparisons (the horizontal axis: the

number of the activity/vertical axis: the time of the activity).
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Figure 3: Project baseline

Figure 4: updating the project

With regard to the updating date (22nd of October, 2016, it can be observed that 6 years after
its commencment, the project has been completed at about 75% in which there are deviations in
ocomparison with the extent of progress expected to make; this is addressed further in what

follows:

The extent of the actual progress made is 25% while it is expected to be 90%. The amount of the
actual cost is equal to ACWP = (3.524.958.752) while it was expected to be BCWP =

(4.968.42.631).
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On the basis of the cost performance index, one can deduce that out of each 100 hours of the
consumed labor in the project, only 72 hours of it have been effective. On the basis of the timing
performance index, too, one can deduce that in order to meet the objectives of the project, for
each 72 hours of the consumed labor, one has to plan for 100 hours. In the figure number (),
the information relevant to the BCWS, BCWP, ACWP of the progress made in the project at the
date of its updating are demonstrated. Since the index has attributed to itself a critical proportion,
a number been 0/5 and 0/9.

The third research question

- What is the relationship between the earned value management system and its indexes
in the improvement of the performance and time of the projects?
The stages involved in the analysis of the second question of the research:

e Time-tabling the project’s activities and resources allocation and leveling

e Drawing the project’s baseline

e Updating (report collecting) for the project

e Analyzing the project’s status up to its updating date (the primary report collection)
e Corrective measures and the second updating of the project

Time-tabling the project’s activities and resources allocation and leveling

In this process, the sequential order of the commencement of the project activities and also the
amount of the resources required for fulfilling the project are determined. Scheduling or time-
tabling, along with the time lengths assessed for the activities, enables us to draw the Gantt graph
of the activities. With the use of the Microsoft software, it is possible to draw, as done in the
following figure, one can insert the project’s list of activities and their relevant account in
addition to Gantt graph of them.



D [Taskhnu Durstan. ‘ o I okl | Predecessors o 95 s [wun12,16  [Wi10,16  [Aug7,16  [Sepd 15 [Oct2,16  [0ct30,16  [Nov27,15  |Dec25,15  lJan22,16  |Feb19,'16  [Mar18,16
| | 2818 [20[ 1 [12[2]3 [14[25[ 5 [8[27[ 6 [19 [0 ]10[21 ]2 [13[24]4 [15][26]6[17 [28]10 [20 [ 1 |
1 |Atea 10-SubStation Bulding 185 days 940301 940901 s
project
2 Start Odays | 940301 | 941301 T T y
3 Construction 185 days | 440301 940901
4 Bulding 1 185 days | 940301 930901
5 Excavation & Disposal 39days 940301 940408 2| |
6 Leveling & Compaction 39days 940320 9404727 5FS-20 days|
7 Lean Concrete 39days | S404N0 | 940517 6FS-18 days|
8 Foundation 95 days  $40501 40803
9 Reinforcement B0days 9400501 94006728 7FS-17 days|
10 Formwork 60days  S405N9 | S407NE 9FS-42 days
n Concrete Pouring 60days | 940605 940803 10FS-43 days,
12 Pedestal Mdays 40705 940815
BN Reinforcement I days  S4N7M5 | SANBNO 11FS-29 days
i Formwork 3days | 940707 | 94IBN2 13FS-34 days
15 Embedded Plate / Anct 35days 840710 | 94084 14FS-33 days|
16 Concrete Pouring 34days 9407N2 94K8NS 15FS-33 days,
|17 Coating 32days | S4N7720 | 94MB2A 16FS-26 days,
18 Back Fill J9days | 9407723 940901 17FS-29 days|
|19 Bulding 2 152 days 940325 940823
20 Backfilling finish(By Prev Odays 9403025 940325 2FS425 days|
2 Excavation & Disposal  30days 9400326 | 940424 0
|2 | Loveling & Compaction  65days  S404712 940615 21FS-13 days|
2 Lean Concrete 3 days | SANSRT | 94M6O1 22FS-20 days,
4 Foundation 36 days  M40617 840721
* Reinforcement 31 days | 940617 | 94N7NE 23FS-15 days|
28 Formwork 3 days | 94106720 | 9A07ND 25FS-28 days,
27 Concrete Pouring 29days 94006724  94K0771 26FS-27 days,
2 Pedestal 39 days 940620 940806
2 Reinforcement 32days | 9406129 9407729 27FS-24 days|
30 Formwork 32days | 940671 | 940801 29FS-30 days,
31 Embedded Plate / Anct 32days | 940702 940803 30FS-30 days|
| 32 | Concrete Pouring 32days 940705 940806 31FS-29 days|
» Coating 32days | 940771 | 9408N2 32FS-26 days,
] Back Fill 40days | 9407N4 | 94108123 33FS-29 days,
35 Bulding 3 G2days  S40411 840611
36 | Backfilling finish(By Prev Odays 840471  gam4n11 2FS+42 days
37 Excavation & Disposal 13days 9400414 94004726 36FS+2 days|
£ Leveling & Compaction  20days 930416 | 940504 37FS-11 days|
ol Lean Concrete 20days | 93/04NB  9ANS06 38FS-18 days|
4 Foundation 30 days 940419 40547
fa Reinforcement 25days | S4/0419 | 9400512 39FS-19 days|
4 Formwork 24days | 940421 | 940513 41FS-23 days
3 Concrete Pouring 25days 94104124 940517 42FS-21 days|
44 Pedestal ISdays  $40431 940603
as Reinforcement 20days | 940431 | 9400519 43518 days,
4 Formwork 23days | S4MSN2 | 94005124 45FS18 days
4 Embedded Plate / Anct 25days | 840507 | 9410501 46FS-18 days| |
48 Concrete Pouring 21days 940054 940603 47FS-18 days
49 Coating 18days 940520 940606 48FS-15 days
S0 Back Fill 0days | 9403 | 9406N1 49FS-15 days|
5 Bulding 4 181 days | 910305 340901
52 Excavation & Disposal ~ 48days 940305  94m421 2FS+4 days|
53 Leveling & Compaction 77 days 940007 940521 52FS-46 days
E Lean Conciete 77 days | 94104008 | 9400622 53FS-45 days|
55 Foundation #1days 940510 910728
£ Reinforcement 77 days | S40SN0 | 94007724 54FS-44 days,
| 57 | Formwork S4 days | 94106004 94007726 56FS-52 days|
E) Concrete Pouring 44days | 94MENE | 94N7128 57FS-42 days
9 Pedestal 59 days 940625 940822
| 80| Reinforcement S0days 94006725 | 94NEN3 8FS-35 days,
] Formwork $1days | 94106127 | 94086 BOFS-48 days|
62 | Embedded Plate / Anct S2days 9410629 | 94%0819 61FS-49 days,
63 Concrete Pouring 61 days 940702 9400812 62FS-48 days,
64 Coating S0days 9400704 94008223 BIFS-49 days
65 Back Fill SSdays | 9407007  94K0901 B4FS-47 days|
Finish Odays | 930901 | 9400901 65,50,34,18

Figure 5: Gantt graph for project costs
With access to the limits of the project, scheduling or time-tabling, and the costs assessed for
each activity, one can draw the baseline of the project. The date of the initiation of the project is
23rd of December, 2009, and, after the preliminary scheduling or time-tabling of the project, a
baseline representing the primary plan is saved in the software so that after the updates and
inserting the actual percentages be of use for making comparisons (the horizontal axis: the
number of the activity/vertical axis: the time of the activity).
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Figure 6: project baseline
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Figure 7: updating the costs

With regard to the updating date (22nd of October, 2016, it can be observed that 6 years after
its commencment, the project has been completed at about 75% in which there are deviations in
ocomparison with the extent of progress expected to make; this is addressed further in what

follows:

The extent of the actual progress made is 25% while it is expected to be 90%. The amount of the
actual cost is equal to ACWP = (3.524.958.752) while it was expected to be BCWP =

(4.968.42.631).

On the basis of the cost performance index, one can deduce that out of each 100 hours of the
consumed labor in the project, only 72 hours of it have been effective. On the basis of the timing
performance index, too, one can deduce that in order to meet the objectives of the project, for
each 72 hours of the consumed labor, one has to plan for 100 hours. In the figure number (),
the information relevant to the BCWS, BCWP, ACWP of the progress made in the project at the
date of its updating are demonstrated. Since the index has attributed to itself a critical proportion,

a number been 0/5 and 0/9.

Updating (report collecting) the project
The date of the project’s update was 22nd of July, 2016 whose results are presented in what

follows:

(horizental axis: the number of the activity/the vertical axis: costs)
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Figure 9: temporal update

Project managers are responsible for managing the costs of a project. If the project management
plan says that the organized analysis of the deviation and prediction are needed; they necessitate
the use of earned value management for covering the aforesaid issue.
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5. Conclusion

When project managers are in their own comfort zone and no problem leads them towards
change, they, too, like others find a proper excuse for running things exactly the way they
already are. This is a clear and typical example of a change management. The problem does not
lie in the use or lack of use of the earned value management. The problem lies in in the project’s
cost control. The employer asks the project managers to control the costs of their project. They
usually do not ask how, yet there is a standard called the earned value management. Whenever
they are in need of controlling the costs in their project, they will also need using earned value
management and there is no excuse in tools cannot be rendered acceptable. Such tools as
OpenPPM, MSP, and the like are available. No business manager would refrain from controlling
project’s costs; since they are the main beneficiaries of the project and the project managers are
liable and it would be their problem. Generally, the customers of any given project desire to see
the project finished in the shortest time. Yet, it cannot be the justification to using the fast
tracking method by itself. Depending of the type of the project and the experiences of the project
team and the expected results this technique may not amount to a good choice. In a project that
should go through a temporal line that cannot be shortened, using this technique would only

® cnd in disruption and, consequently, failure. This is while if this technique is applied effectively

by means of a thorough study of the project can become a helpful tool in reaction to the changes
of conditions and market demands. In addition, the uni-factorial system is considered as the best
method for performing a fast tracking project. For answering these research questions, firstly,
certain questions should be designed on the basis of the indexes of time and cost in the system
of earned value management and then, by an estimation gained through the relationship
between the aforesaid system and performance, we would be able to come to a clear and
convincible answer. Thus, the questions are arranged and ordered on the basis of Likret scale,
and distributed among 100 individuals of the high-ranking managers involved in the project.
What was resulted as the output of that questionnaire demonstrates the meaningful relationship
between the constructs of question one (cost, time, and performance). Six years since its
beginning, about 75% of it was completed Iwhich suggests the advancement of it from the plan)
which equals 90% at the end of the sixth year) .%75 The index of the cost performance has
increased from 50% to 70% and also the index of time performance (planning) has attributed to
itself the approximated number of 0/26 which is undesirable and caused the dissatisfaction of
the project managers.

What became clear by the results gained from these questions was the necessity of using this
system in projects’ management with the aim of attaining the maximum degree of performance
in time and cost dimensions. What was certified in the present research was the necessity of
applying the earned value management system at all work stages especially in petrochemical
projects where its necessary application became evident and specified. With the results gained
from the variables of the earned value management system, it became clear how one can exploit
this new system as a convenient tool for assessing projects’ performance especially with regard



to the construction projects. In addition, with the identification of the effective dimension on the
indexes of time and cost and their relationship with project performance, we managed to come
to a proper assessment of the project’s performance. The results of this research were in line
with that of Adib et al (2012); Soltan’Panah, Farooghi and Abdi (2012); Jadid Gili and Arooji
(2013); Shah’Husseini and Fathi (2013); Malekiyan et al (2014); and Muslemi Naeeni et all
(2014) and Krikhov et al (2016). The earned value technique an important technique for
analyzing project performance which enables one to do a more precise measuring of both
performance and progress of a project.

Suggestion drawn from the research

Despite the importance of the earned value management system as a valuable methodology in
analyzing and controlling the project performance of Ahwaz urban train system, research
conducted with the aim of developing and designing a unified approach for controlling project’s
performance through this methodology have been very limited. In the projects (CPI, SPI) were
used. For gaining reassurance of the main conditions for using these graphs being met, the
relevant tests were run. One must keep in mind that regardless of the statistical distribution of
the data, the presented methodology in this research can be applied in general for bringing the
project performance under control via the indexes of the earned value.

The methodology for the best methodical choice is to estimate the cost and time of the project
being completed. In this method, the best way for estimating the costs of the completion of the
project is attained and its performative index was used for estimating the time of the project’s
completion. With the use of the scientific example, various existing methods in the area of time
and cost estimation of the project were compared with one another and the best method with
the lowest deviation from the actually observed amounts were selected.

The model presented here is completely practical and can be used whenever time and cost of the
project have been defined in an indeterminate and fuzzy manger from the very beginning.

The present research can prepare the ground for the expansion of the fuzzy model of earned
value in a way that other parameters of this technique would be put to study and, if possible,
turned into fuzzy numbers; as an example, one can calculate the actual progress percentage of
the activities through other methods and then study the feasibility of them becoming fuzzy.
With each research the path to other research is paved and the necessity of further research felt:

e Controlling projects’ costs with the use of the earned value management method

e (lassification and analysis of projects’ performance in controlling the project and the
earned value management

e The acquisition of the management of the value project: the improvement of the
prediction capacity from the planned value

e The comparison of the methods of control in various projects with the use of the
earned value management method

e Studying a fuzzy method for the earned value management

e Studying the applications of the system of the earned value management in each of
the contractual systems of the country
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e Studying the feasibility of the application of the earned value as a criterion for the
financial statement being paid to the contractor in each of the conventional payment
methods in the country

Sources:

1.

®

10.

11.

12.

13.

Adib, A.; Salah’shoor. G.; Solooki. S. (2012) Presenting a New Index in the Management
of the Earned Value with the Aim of Controlling Project Cost, the International
Conference of Project Management

Jadid Gili, M.; and Orooji, A. (2014). Controlling the Projects’ Costs with the Use of the
Farned Value Method (EVM), the 29th International Power Conference, Tehran

Zakayi, M. (2005), the Handbook of Project Management, Tehran: Adineh
Soltan’Panah, H.; Farooghi, H.; and Abdi. R (2012). Presenting a Method for Calculating
the Earned Value under Risky Conditions in a Fuzzy Environment. The scientific~-research
periodical of the Industrial Management Studies. 10 (26), 139-156

Shah’Husseini, V.; Fathi S.M.R; and Amiri, A. (2012), The Deficiency of the Earned Value
Management in Project Control, the third international conference of construction
industry, Tehran, the Institute of Construction Industry Research and Development
Feizi, M. (2005). The Standard Application of PMBOK for Assessing the Performance of
Project Managers, the second international conference of project management

. Noori, S. (2003), the Principles of Planning and Project Management, Tehran: Science

and Industry University of Iran

Hunter0 Howard, RichardFitzgerald,DeweyBarlow(2014), Improved cost monitoring
and control through the Earned Value Management System, journal homepage:
www.elsevier.com/locate/actaastro.

Project Management Institute, A Guide to the Project Management Body of Knowledge,
fourth Edition, Project Management Institute. Inc, Pennsylvania, USA, 2008

Project Management Institute; “A Guide to the Project Management Body of Knowledge”;
3rd ed., USA, PMI, 2004.

Martin, Paula & Karen Tate; “Getting Started in Project Management”; USA, John Wiley
& Sons, 2001.

Moslemi Naeni Leila. Shahram Shadrokh, Amir Salehipour(2014), A fuzzy approach for
the earned value management, International Journal of Project Management 12 (2014)
547-568.

Zhonga. Shuheng, Xin Wanga(2011), Improvement and application of earned value
analysis in coal project management, Procedia Engineering 26 (2011) 1983 — 1989




