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The purpose of this thesis is to apply Activity Based Costing technique to evaluate and
analyse the cost of project management in the construction of a 2,000 m3LPG Spherical Tank
Project.

The activity modeling - IDEFO is selected to develop activities model. Using this
technique, the major activities and their sub-activities are defined. The direct cost and overhead
cost of the organization are captured and allocated into the organization elements of the project
team and then allocated into activities that had been listed by activity model. By this
methodology, the cost of each activity is defined.

The output measures are established to analyse the activity output and performance
in terms of the cost per unit of output and the time consumed. Both activity cost and output
measures are used to analyse for cost reduction and process improvement.

The ABC model is used as atool for cost simulation to show the results of the potential
commitment in advance. By applying the ABC model and cost simulation in this study, the total
cost of the project management is expected to be reduced by 30% and the total time of this
project is expected to be reduced by 8 months from the 3L months originally needed.



vi

Acknowledgments

The author wishes to express his appreciation to Associate Professor Dr. Chuvej Chansa-
ngave] for his constructive comments and suggestions. His effort has resulted in this thesis being far
superior to the author's original paper. Grateful thanks are also expressed to the thesis examination
committee, Professor Dr. Sirichan Thongprasert, and Assistant Professor Jeirapat Ngaoprasertwong for
their comments and suggestions.

Special thanks are expressed to the industrial supervisor, M. Darunpom Kamolpus, for the
development of concepts and encouragement and to the Project Management Manager and all
colleagues for their supports on helpful information that contributed to the successful completion of this
thesis.

addition, the author expresses his appreciation to the case company for the full grant, and to
his friends for their encouragement and spirit of friendship during the study.

Lastly, the author wishes to recognize and acknowedge the contribution of his dearest family,
especially his wife, for their encouragement, love, and understanding.



Contents

Pages

ADSHITACE (TNAI)..vvvvvvvvvvsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssses v

ABSTACE (ENGNISN)...vvvvvvveeervvvisiissersssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssens V

ACKNOWEAIMENES....vvvvvvvvvvvsesssrrrrssseessssssssssssssssssssssssssssssssssssssssssss s ssssssssssssssssans v

COMEBNES....ovvvvvvvvserssssssssssssssssss s s Vil

LISt OF TADIES.... e sseeeseeesssssssssssss s X

LISLOT FIQUIBS....vvvvovvveersssesssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens xil
Chapter

L INHOUUCHON. .vvvvveeerrveveesisessssssssssssesssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssens 1

L1 BACKGIOUNL....ovvvvvvveserrssesssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 1

111 Company BaCKGIOUND.........vvvvvveererssvvsssmsmrsrsssssessssmmssssssssssssssssssssssssssssssssssssssssnes 1

1.1.2 Project BACKGIOUN.........vvvvveveerrsmmmmmsssenssssssssssssssssssssssssssssssssssssssssssssssssssssseens 3

1.2 Statement of the ProDIBM.............ooeerrrviisssrrssssssnssssssssssesssssssssssssssssssssssees 6

1.3 ODJECtVE OFthe SHUTY.....vvvvvveevsinirissssssssssssssessssssssssssssssssssssssssssssssssssssssssssssans 7

LA.5COPE OFthe SIUAY....vvvvvvvveusrrrrrrrssesssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 7

15 EXECIEA BENEMIS.....vvvvvvvvvvverrrvssseesssinsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 7

15,1 ACAUBIMIC BENEMIS.......oovuurrvvvvsissnessssississsssssssssssssssssssssssssssssssssssssssssssssssssans 7

1.5.2 COMPANY BENEIS.....ovvvvvvvmnrrrvsevsssssimmssssssssssssessssssssssssssssssssssssssssssssssssssssees 8

1.6 MEtNOU0IOGY......vvvvvvveerrsssiissssssssssessssnmssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssess 8

2 Theoretical CONSIABIALION. .......cccvvvvvevevevvveveeeeeensmessssssssssssmssssssssssssssssssssssssssssessssssss s 10

2.1 ACIVItY BaSEA COSHING...vvvvvvvvrvvsaseerrrssesessssmmsssssssssssssssssssssssssssssssssssssssssssssssssssssenes 10

211 TNEUSB OFABC ... sssssssssssssssssssssssssssssssssssssssssssssssnns 10

2.1.2 ABC MEhOTOIOGY.......vvoovveeeerrrvvssisessssssssseesssssssssssssssssssssssssssssssssssssesssssens i

2.2 ACHVIY MOTBING.....vucvrrvvvvrvisaarrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 24

2.3 Cost Reduction and Process IMPIOVEMENL............c.uuuummmmmrrrrsssssmmmmmmmssssssssssssssssssssens 28

231 Reduction OfWOIKIOAD............cvvvvvvrrrrrrrrrririseersssssisssessssssssssssssssssssssees 28

232 Action for Reducing Workload 28



VI

Contents (continue)

Chapter

2.3.3 Cost Reduction in ACtivity BaSEd WA .......cccvrrmmmmmmmmrrrssssesssmmmmmssssssssssssssssssanes K|
2.34 Activity Based IMPIOVEMENL.........c.vvvvvveerrrrmmmsmssssssssssssssssssssssssssssssssssssssssssanns K|
2.3.5 Sreamiining the PIOCESS.........uuurrrrrssveesmmmmmmmmsssssssssssssssssssssssssssssssssssssssssasans kil

2.4 LIETBIUIE SUIVEY....vvvvuveuuirrsssssesssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 32
3 Modeling of Activities, Cost Gathering & Allocation, and Output Measurement Establishing .... 34
QL INMIOTUCHION. v vvvevevvveeeveeenssssassssssssssssssss s g
3.2 MOCEING Of ACHVIIES.....vvvvvvvveseerrsvesssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns A
321 WOrk Breakaown StIUCIUIE..........uurvvvversmmmreessssssimssssssssssssssssssssssssssssssssssssssnans R’
3.2.2 IDEFO ACHVIEY MOTBING......vvvveevrrvvvesissersssssssmsessssssssssssssssssssssssssssssssssssseess 36
3.3 COSE GAINBIING.....vvvvvvvvvrressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 8l
331 SCOPE Of COSE DAL vvvvvvvvvvssssrrrrssersssssssssssssesssssssssssssssssssssssssssssssssssssssssssnnees &l
3.3.2 |dentify Organization COSt............uuuuuummrrrrsrssesssmmmmmmmmsssssssssssssssmssssssssssssssssssnees &l
3.3.3 Distribute Organization Costs to the Organization StUCIUTE.............vvvvemmmrrrrrereees 87

34 COSLANIOCEION. ...corverrrrvvvrrveveevveeseeeessssssssssssesssssssssssssssss e 113
34.1 |dentify Categories of Organizational ElemeNtS.............rrrrrvrrveemmmmmmmmmmmnsrsees 113
34.2 Select the appropriate Level of Representaive COSIS............ccuwrrmmmmmmmnrrrrsssesenns 114
34.3 Redistribute Organization Costs to Operational EIementS............cc.vvvvvveerremmmmmmnnnns 114
344 Allocate Final Distribution Costs to the Activity MOGEL...............cceemerrrvvvermmnnnnrneen 120

3.5 Output Measure EStDIISNING.........vvvvvveermrriimsserrsssssesssinssssssessssssssssssssssssssssssssnss 130
35.1 Analyze Activity Output and PEIfOMIANCE...........rrrrrveeermmrmmmssmssssssssssssssssssssannns 130
352 Select the OULPUE MEBASUIES........cccerrrmmmmmmerrssssssssssssssssssssssssssssssssssssssssssssnnes 130
3.5.3 Determine the Activity Output Cost Per Unit Of QUEDUL...........voovveeererevevnsmmneenneees 130

354 Determing the Time REQUINEMENL...........rrrvvvrrmmnerssssssssssrsssssssssmasssssssssssnns 135



Contents (continue)

Chapter
4 Analysis and DISCUSSION Of RESUILS..........uuuuuuurrrrrveesessssmmmssmsssssssssssssssssssssssssssssssssssens 137
AL IDMOTUCTION. .vvvvvovearveveevsessssssssssss s ssssssssssssssnnns 137
4.2 COSEANAIYSIS......oorrrrvveveessssssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 137
.21 PaIBLO ANAIYSIS......oooveurrrvvsssimmnessssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssans 137
4,2.2 COSH-HIME ANAIYSIS.....voouurrrvesssssasersssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 157
4.2.3 RESOUICE Of COSEANAIYSIS....vvvvvvveuuumarrererseesssssssssssssssssssssssssssssssssssssssssssssnees 160
4.3 Cost Reduction and Process IMProVEMENL...........urvrveveeersmmmmmmmnssssssssssssssssssssneseens 162
4.4 COSE SIMUIBHON. .vvvvvvvvrvvvsssssssrsrsssessssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssenes 173
5 Conclusion, Discussion, and RECOMMENUALONS............rveerermrerinrersrisesisssissssssssessssens 180
DL CONCIUSION...vvvvvvvvvvvvssssssssenssssisssssssss s ssssssssssnens 180
5.2 DISCUSSION. vvvvvvvvvvsssserrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanns 181
5.3 RECOMMENUAIONS.......vovveuuurrrrrrveesssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssees 183
REEIEICES. .vvvvvvvvvvvesrsssssssessss s 184
ADPEIAICES. .vvvvvvvvvvsessrsssssssssssssssssssssss s sssssss s 185
ADPBIAIX Ao 186
ADPENTIX B..oooovevvvvvvessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 188
ADPENTIX € rvvvvvvveverssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 201



List of Tables

Table 31 : Activities of the Construction of 2,000  3Spherical Tank PrOjeCt...........cccerrvmmmmmmmnnnens 3
Table 3-2 : The midpaint salary of each level of personnel inthe Case COMPANY.......ovvvvvveererrrmmmnnnns 8
Table 3-3 : The manpower cost of the personnel of the PMO who worked for this Project................ 84
Table 3-4 : The personnel inthe Project team OrganIZation..............rerrrvereressmmmmmmmsrssssssssssssssenes 89

Table 35 : The percentage of time allocation of this project of each personnel in each functional

BlBIMENE. ... a

Table 3-6 : The manpower cost of all element iNthis ProJECt............veerrrmmmnrerrrsrseersermissnnenees 2
Table 3-7 : Total working time of each functional €IEMENL...............vvimmnrerrvvririsneerrssrsssessseeen 3
Table 3-8 : Total manpower cost of each functional €IEMENt................mererrvvvrrimsnrresssssessseennees A
Table 3-9: Total allowance cost of each functional elemMENt...........orvrrvvvvevrrmnrressesesssinienns %

Table 3-10 : The percentage of supplies usage and total supplies cost of each functional element....96

Table 3-11: Total car rental cost of each functional EIEMENL..............mmmmerrrrrrvesermisssssneren %
Table 3-12 : Total rental cost of computer & accessories of each functional element...................... 9
Table 3-13 : Total rental cost of mohile phone of each functional element................vvvimmererrveenn 100
Table 3-14 : The rental cost of pager of each element INthiS PrOJECt..........vvvvveerrrrmmmmnnerrrsreeesenen 101
Table 3-15 : Total rental cost of pager of each functional EIEMENL............cccceeervvvvvriinsssrrrrsrrrins 102

Table 3-16 : The percentage of usage of copy machine and total rental cost of copy machine

Of ACN TUNCHONA] BIEMENL. ... oottt ettt ne e ssnenen 103
Table 3-17 : The facilities cost of each element iNthis PrOjECE...........rrrrrrvveeermmmssnnsssessseeens 14
Table 3-18 : Total facilities cost of €ach funCtional EIEMENL............vveeevreeree e 105

Table 3-19 : The utilities cost of each element inthis project 107



List of Tables (continue)

Table 3-20 : Total utiities cost of each functional element...............rrrrvrvvvcrmmmresreen 108
Table 3-21 : The security cost of each element INthiS PrOJECE..........rrrvvvvveermmmmmmmsnsrsssssesnnens 109
Table 3-22 : Total security cost of each functional element...............vvvimnrervverimnnerrsssesins 110
Table 3-23 : All costs of each functional element of thiS PIOJECE.............vvvvurrrrrrrseersrmmnneneee m

Table 3-24 : Total cost of each functional element of thiS PrOJECE............mrrrrvrrvveerrmmmmsnnennen 12
Table 3-25 : The categories of organization element of this ProJECt...........rrrrvvveeerrrmmmsnnesenen 114
Table 3-26 : Percentage of service that the support elements served other elements.................. 115
Table 3-27: Time allocation of managerial €IEMENLS............rrrrvvesemmmmmsnsssssssesssmsssssasanes 116
Table 3-28 : Support cost allocation Of thiS PrOJECL...........cervrremummrrrrrsresssmssmsssssssssssssssssssssasans 118
Table 3-29 : Managerial Cost Allocation Of thiS PrOJECL...........cerrrrmmmmmmrrrrrssssssssssmmsssssesssssssssseens 119
Table 3-30 : Percentage of time allocation of each operationalelement on each activity................. iVl
Table 331 : Final cost distribution of each operationalelement oneach aCHVILY..........ceevrvvvvusmmnens 125
Table 3-32 : AnalySiS Of OUDUE MEASUIES........vvvvvveerrsssssssssserssssssssssssssssssssssssssssssssssssssssssssesees 13

Table 4-1 : Pareto analysis - Rank between major activities and their COSt..........rrvrveeersrmmmmnnnns 138

Table 4-2 : Pareto analysis of sub-activities of Activities A5, A3, and AL..............crmmmrrrrrvvernrnnnn 139
Table 4-3 : Pareto analysis of sub-activities of Activities A53, A51, A3, and A33.....ccccceeve. 141
Table 4-4 : Pareto analysis of sub-activities of Activities A531, AS34, and AB33............ccceemeerrreeen 145

Table 4-5 : Pareto analysis of sub-activities of Activities A5313, A5311,A5342 and AB333............. 147
Table 4-6 : Pareto analysis - Rank between activities and their COSE..............vemerrrvvvrinnnneeneeen 150
Table 4-7 : Ranking of all aCtivities Dy their COSL...........vvvvrrrrvverisssssssssssssesssssssssessseess 153
Table 4-8 : The activities that have the greatest potential of cost reduction 156



Xi

List of Tables (continue)

Table 49 : Cost and time Of MAJOr ACHVIHES........vvveerrvvvvsssnrrersssssesersmsssssssssssssssssssssmssssssssssnnens 158
Table 4-10 : Cost and time 0f all ACHVIES...........rrrrrrrrrrrerrerrrereseseeesseessssssmmssssssssssssssssssssssssns 158
Table 4-11 : The portion of initial & support cost and managerial cost allocation..............vvrvveeees 160
Table 4-12 : The portion of initial cost and SUpPOIt COSt AllOCAON..........ccvvvvvevmurrrrrrrseerrrresssasanns 162
Table 4-13 : Cost reduction and process improvement Of this StUY...........cceerervmmmerrrseseeserrnnnnns m
Table 4-14 : Result Of COSt SIMUIALON.............ouuurrrrersimineersssssisssssssssssmsssssssssssssssssssssssssaans 174
Table 4-15 : Cost and time reduction of Activity AS and its sub-activities that have the greatest

potential Of COSE BAUCHION.........uurvvvvveersssssmmssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenns 176
Table 4-16 : Comparison of total WOrKING IME............vvvvuunrrrrerrseessisssssssssssssssssssssssssssesssenes iy

Table 4-17: Comparison of Personnel's Time Allocation 178



List of Figures

Figure 2-1: Typical IDEFO MOGEL.............ooemrrrrrrvvrisneersssssissssssssssssessssssssssssssssssssssssssssssens 26
Figure 2-2 : Node tree of determing BCHVILY COSES.......vvvermrmmmmmmmmmmrrrrsssssessmsmmsssssssssssssssssssssssssans 2
Figure 3-1: Work breakdown StrUCIUIE Of the PIOJECE.........ccvrrvvmmmmmmrrrrrsssssssmssssssssssssssssssssssssssssans %
FIQUIE 3-2  ADNOTE. ...vvvvvvvvvvssasssssssssssssssssssssssssssssssssssss s ssssssssss s sssssssssssesssssns 3
Figure 3-3 : AL - Perform Project Planning & COntrol WOrK.............ccoevveevvvvimnsrersssessnssesssssssnnnnns 3
Figure 3-4 : A - Produce Basic Design/ Scope of Work and TOR..........umrrrvvvvevermmmmmmmmmnnnnnnees 41
Figure 35 : A21 - Gather the Required INfOrMIRtION..........vvvvvvvermmrrrrsssssisssessssssssssensssssssssssnenns 42
Figure 36 : A3 - Perform BIdding WOTK.........ovvvvviiierrerrvriisnssssssiisssessssssssssssssssssssssssssssssenss 45
Figure 3-7: A32 - Acquire the ConStrUCHON BIAAING............vvvvuuuurrrrrsevesssmsmmmsmsssnsssssssssssssssssnnnns 46
Figure 3-8 : A33 - Perform the Biddling Site SUVEY WOTK.........vcecervvvmmnnsnnssrrsssessessmsmsssssssssssssseens 43
Figure 39 : A34 - Perform the Bidding Package Evaluation WOrK...............ccoeuerrvvvrmrmmsnerersesssnnnns 50
Figure 3-10 : A35 - Perform the Bidlding Negotiation WOTK............cvvvvvvveerrmmmmmmmmmsnsrsssssssssssssssnnnns il
Figure 311 : A4 - Perform COntraCt WOTK.............comnerrvverminssssssssssssssssssssssssssssssssssssssssssssess 53
Figure 3-12 : A5 - Supervise the COnSHIUCHON WOTK............uvvuummmrrrrrssseesmmsmmmmmmsssesssssssssssssssssnnns %
Figure 3-13 : ADL - ADDIOVE DOCUMENES.....vvcvvrvvvvessmssnrrrssssssssssssssssssssssssssssssssssssssssssssssssssssssenes %
Figure 3-14 : A52 - SUPEIVISE WarehOUSE WOTK...........eueuuurrerrssssessssmsssssssnsssssssssssssssssssssnsnnness 5
Figure 3-15 : A53 - Supervise Main COnSIIUCHON WOTK........vvvvvvceeerrrmmmsnnerrsssseessssssmsssssssssees 6l
Figure 3-16 : AS3L - SUPEIVISE TANK WOTK........ovuuuerrvvvvsissssrssssssmissesssssssssssssssssssssssssssssssssssnnns 62
Figure 3-17 : A5311 - Supervise Pre-ereCtion WOrK........cvvvvvermeerrsssssnsssssssssssssssssssssssssnseens 63
Figure 3-18 : A5312 - Supervise Firewall Installation WOTK.............vevvverimnnersrssesissesssssssssnnnen 65
Figure 3-19 : A5313 - Supervise Tank EreCtion WOTK.........rrrrvvveermmmmmmmmnsssssssssssssssssssssnssees 66
Figure 3-20 : A5314 - Supervise POSE-EIECHION WOTK.........rrvvvvvveerrimmmmmnnssssssssssssssssssssssssssssseess 63
Figure 3-21 : A532 - Supervise Civil / ArChItECIUIE WOTK.........euuuurrrrrvvveenmssssssssssssssssssssssssssssanans 10
Figure 3-22 : A533 - SUpervise MechaniCal WOTK...............uuuumrrrrrsssessmmsmmsmsssssssssssssssssssssssnnns [/
Figure 3-23 : A5333 - Supervise Pipeling INSTallAtON.............vvvvvvrrvnserrrsisisissesssssssisssssssssseens 74

Figure 3-24 : AS34 - Supervise Electrical & INSrument WOrK...........cvvvvvernnersvvsesssssssssssssnanenns 16



Xi

List of Figures (continue)

Figure 3-25 : A5342 - Supervise Electrical & Instrument INStallation...............eerrvvvrrmsnreervssersnnnns m
Figure 3-26 : A - Perform Hand-oVer WOTK..........cvvvvvuerrsssisssssssssssssssssssssssssssasssssssssssnnns &
Figure 3-27 : The project team 0f the PMO........cvvvvvinerrvriinssssssssssssssssssssssssssssssssssnseens 87
Figure 3-28 : The project team OrganiZation..............uuerrrrsvseesssmmmmsmmmssmesssssssssssssssssssssssssssssssees 83
Figure 3-29 : Time Allocation of each personnel in each functional element.............ooevveeveveeeeeeen 0
Figure 41 : Pareto analysis ~ of major activities and their COSt...........rrrrrveveerrmmmmmmnnrnnnen 138
Figure 4-2 : Pareto analysis  of sub-activities of Activity A5 and their CoSt............evvvvmmrereren 139
Figure 4-3 : Pareto analysis  of sub-activities of Activity A3 and thelr COSt............vvvuvmrrrrnne 140
Figure 4-4 : Pareto analysis  of sub-activities of Activity AL and thelr COSt............vvvummmnrerrren 140
Figure 4-5 : Pareto analysis  of sub-activities of Activity AS3 and their COSL..........vrvrvveeeeneen 142
Figure 4-6 : Pareto analysis  of sub-activities of Activity A51 and their COSE..........rvrvvereenenn 142
Figure 4-7: Pareto analysis of sub-activities of Activity A35 and thelr COSt.............vveewerrrmmmnerrren 143
Figure 4-8 : Pareto analysis ~ of sub-activities of Activity A34 and their COSL.............cceerrvrvvnnnns 143
Figure 4-9 : Pareto analysis ~ of sub-activities of Activity A33 and their COSt.............cveerrvrrvennns 144
Figure 4-10 : Pareto analysis of sub-activities of Activity A53L and thelr COSt..........uvvrrrrvvveeennen 145
Figure 4-11 : Pareto analysis of sub-activities of Activity AS34 and their COSt...........rrrrrrrreeenn 146
Figure 4-12 : Pareto analysis of sub-activities of Activity A533 and thelr COSt...........mrrrrrrvvreeen 146
Figure 4-13 : Pareto analysis of sub-activities of Activity AS313 and their COSL...........vvvveeeerrrrvrnnnns 148
Figure 4-14 : Pareto analysis of sub-activities of Activity A5311 and their COSt...........rrrrereeen 148
Figure 4-15 : Pareto analysis of sub-activities of Activity A5342 and their COSt...........rrrrrrreeen 149
Figure 4-16 : Pareto analysis of sub-activities of Activity A5333 and thelr COSt.............urevmmmmmmnen 149

Figure 4-17 : Value-added 8SSESSMENL..........vvvvvvveerrrrmmmmssnrrrssssssssssssssssssesssssssssssssssssssssssseees 168



	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



