Cairo University

HIDDEN TRANSACTION COST INTEGRATION WITH
VALUE ENGINEERING AS AN APPROACH FOR COST-
EFFECTIVENESS IN HOTELS DESIGN

Case study: 5stars Resorts standard room

By

Moutaz Mahmoud Gaber Elbaz

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
in
Architectural Engineering

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2019



HIDDEN TRANSACTION COST INTEGRATION WITH
VALUE ENGINEERING AS AN APPROACH FOR
COST-EFFECTIVENESS IN HOTELS DESIGN

Case study: 5stars Resorts standard room

By
Moutaz Mahmoud Gaber Elbaz

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
in
Architectural Engineering

Under the Supervision of

Prof. Dr. Sherine Mohy Eldeen Prof. Dr. Ahmed Mohamed Amin
Wahba
Professor of Architecture Professor of Architecture
Department of Architecture Department of Architecture
Faculty of Engineering, Cairo University Faculty of Engineering, Cairo University

Dr. Hossam Mohamed Abdelaziz

Lecturer of Architecture
Department of Architecture
Modern Academy for Engineering

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2019



HIDDEN TRANSACTION COST INTEGRATION WITH
VALUE ENGINEERING AS AN APPROACH FOR
COST-EFFECTIVENESS IN HOTELS DESIGN

Case study: 5stars Resorts standard room

By
Moutaz Mahmoud Gaber Elbaz

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
in
Architectural Engineering

Approved by the
Examining Committee

Prof. Dr. Sherine Mohy Eldeen Wahba Thesis Main Advisor
Prof. Dr. Ahmed Mohamed Amin Advisor

Prof. Dr. Ahmed Mohamed Saeed Shalaby Internal Examiner
Prof. Dr. Sherif Sabry El Attar External Examiner

Vice Dean of faculty of Engineering for Community Service and Environmental
development, Fayoum University.

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2019



Engineer:
Date of Birth:
Nationality:
E-mail:
Phone:
Address:

Registration Date:

Awarding Date:
Degree:
Department:

Supervisors:

Examiners:

Title of Thesis:

Moutaz Mahmoud Gaber Elbaz
27/12/1987.

Egyptian
Arch_mo3taz@hotmail.com
01022935542

6060 fifth district

-Middle Plateau-EI Mokattam
1/10/2015

w.....12019

Doctor of Philosophy
Architecture Engineering

Prof. Dr. Sherine Mohy eldeen Wahba

Prof. Dr. Ahmed Mohamed Amin

Dr. Hossam Mohamed Abdelaziz

Lecturer of Architecture - Modern Academy for Engineering and
Technology

Prof. Dr. Sherine Mohy Eldeen Wahba (Thesis main advisor)
Prof. Dr. Ahmed Mohamed Amin (advisor)

Prof. Dr. Ahmed Mohamed Saeed Shalaby (Internal examiner)
Prof. Dr. Sherif Sabry El Attar (External examiner)
Vice dean of Community Service and Environmental development,

Faculty of Engineering, Fayoum University

Hidden transaction cost integration with value engineering as an approach for
cost-effectiveness in hotels design

Key Words:

Resorts, standard Room, Value engineering, hidden Transaction cost, cost-effectiveness

Summary:

The research focused on studying the un-allocated cost parameters as hidden
transaction cost from a managerial point of view, considering the country requirements,
market availability and value engineering theories to create a cost-effectiveness model
via VE which could be applied during the design phase to reduce the overall hotel cost
without affecting the project quality.



Disclaimer

I hereby declare that this thesis is my own original work and that no part of it has
been submitted for a degree qualification at any other university or institute.

| further declare that | have appropriately acknowledged all sources used and have
cited them in the references section.

Name: Moutaz Mahmoud Elbaz Date:

Signature:



Dedication

This work is dedicated to my family, Especially:

My Grandmaother's soul

My dear Mother, Father, and sister

My supporting Wife and finally to my Beloved Jolie



Acknowledgments

First, I thank God, the glorious and compassionate, for helping me and giving me the
strength to accomplish this work.

My appreciation and gratitude go then to Prof. Dr. Sherine Wahba & Prof. Dr. Ahmed
Amin for the constant support and intellectual advice. | also thank Dr. Hossam Moftah
for his continuous encouragement, guidance, and support.

Special thanks and gratitude for Eng. Mona EIl-Daly for Supporting, advising and
providing me all the required Data to complete this thesis.



Table of Contents

DISCLAIMER. .. e e e e I
DEDICATION . .. e e e e e e e e e 1
ACKNOWLEDGMENTS ... e 11
TABLE OF CONTENTS. ..o e e e e e e e v
LIST OF TABLES. ... e VII
LIST OF FIGURES. ... oo s e e e e e e e e e IX
LIST OF EQUATIONS . ... e Xl
LIST OF ABBREVIATIONS. .. ..o e X1l
AB S T R A C T e e e X1
CHAPTER 1: INTRODUCTION... ..ttt 1
1.1. RESEARCH PROBLEM. ... e 1

1.2. RESEARCH OBJECTIVE. ... ..ottt e e e e 2

1.3. RESEARCH HYPOTHESIS......coe i e 2

1.4. RESEARCH METHODOLOGY ...ttt el

1.5. FRAMEWORK OF THESIS... ..o e 5

1.6. PREVIOUS STUDIES. ... e e 6
CHAPTER 2: COST MANAGEMENT, COST EFFICIENCY TECHNIQUES
AND MANAGERIAL COSTS IN HOTELS CONSTRUCTION.........ccovevienne 7
2.1 INTRODUCTION. .. e e e e e 7

2.2. PROJECT AND PROJECT MANAGEMENT DEFINITIONS............. 8

2.3. COST MANAGEMENT ...ttt e e e e e 11
2.3.1. COST MANAGEMENT IN CONSTRUCTION...........ccevinnn. 11

2.3.2. CLASSIFICATIONS OF CONSTRUCTION COST..........c...... 11

2.3.3. COST ESTIMATING PROCESS.......co i, 12
2.3.4. COST PLANNING AND CONTROL PROCESS..........c.ccnen.e. 13
2.4. COST CONTROL TECHNIQUES.........coi .2 14
2.4.1. Value Management. .. ......oevue vt e e e e ne e 14
2.4.2. Value Analysis.........c.ooiiiiiiii i e 01D
2.4.3. Life Cycle Cost ANalysSiS........ccovviriieie e e 16
2.4.4. Cost-Benefit AnalysiS........c.ovve i, 17
2.4.5. Cost-Effectiveness Analysis /Cost-Utility Analysis .................. 20

iv



2.4.6. COSt REAUCLION. .. .o e e e e, 20

25.VALUE ENGINEERING.......oii e 22
2.5.1. Value Engineering Concept.......cc.vviviiiiiiiieiiiie e e v 22

2.5.2. Value Engineering ODbJectiVes.........ccovviiiiiii e 23
2.5.3.Value Engineering Terminology And Definition........................ 25

2.5.4. Bottom-Up Approach In Value Engineering............ccccovvveeenne. 26

2.6. TRANSACTION COSTS. ..t e e e e 27
2.6.1. Transaction Costs in The Construction Industry........................ 27

2.6.2. Pre-Contract Transaction COStS.........ccuvievirinsiiriiiieeiinee e, 27

2.6.3. Post Contract Transaction COStS............uveerniieieniie e ienennan. 28

2.6.4. Hidden Transaction COStS..........oevuiiriie i e 29

2.6.5. SOCIAL COSt. .. .. ettt et e e e e 30

2.7. CONCLUSION. .. .t e e e e 35
CHAPTER 3: HOTELS INDUSTRY IN EGYPT ..o, 36
3.1 INTRODUCTION ... oottt e e e e e e e e e e e e e 36
3.2. DEFINITION AND HISTORICAL BACKGROUND..........cccociiiieenne. 37
3.3. TOURISM AREA AND ZONES IN EGYPT ..o 37
3.3.1. VARIABLES EFFECTING THE TOURISM INDUSTRY IN EGYPT......38
3.4. HOTELS CLASSIFICATIONS AND GOV. STATISTICS............ccvees 38
3.4.1. Classification based on Size..........cccoiii i 39
3.4.2. Classification based on Star.............coooiiiiiii i e 39
3.4.3. Classification based on Location/Clientele...................cooiiiinen. 39
3.4.4. Classification based on Clientele............cooii i, 40
3.4.5. Classification based on OWNership..........cccevevieiiiiiiiiieii e 41
3.4.6. Classification based on The Level of Service.............ccoovvvvviinnnnnn 42
3.4.7. Hotels Classification Based on The Duration of Guest Stay.............. 43
3.4.8. Governmental Statistics for The Hotel Industry in Egypt................. 43
3.5. FIVE STARS RESORT STANDARD ROOM ELEMENT AND
CONSTRAIN ACCORDING TO GOV. REQUIREMENTS IN EGYPT................. 50
3.5.1. Governmental Requirements in Hotels Design.............ccoevievennnen. 50
3.5.2. Design Standards. .. .......cc.veeiie i 52
3.5.2. 1. BEArOOM SIZE. ... ettt ittt et e e e e e e e 52
3.5.2.2. Private BathroOmS. .. ....uu ettt e e e et 53
3.5.2.3. Corridors and StaIrS. .. ... .uuee e e e e e e e 54



3.5.3. Operator Requirements in Guest Room Design............ccocvvevvvenns 54
3.6. COMPREHENSIVE LIST OF ARCHITECTURAL AND FFE ELEMENTS

IN THE STANDARD ROOM ... ..ttt et e et e e e 58
3.7. MANAGERIAL MODELS. ... ..ottt et e e e, 63
3.7. 1. Multilayer Perceptron Neural Network Model.................ccooe i 63
3.7. 2. Contingency Estimation Model /Cost Estimation Model................. 64
3.7. 3.Means-End Value Hierarchy Model..............cccoiiiiiiii i 64

3.7. 4. Assessment Modeling.......c..oooeiniin i 65
3.7. 5.Bayesian Network /Model............ccoiii i e, 66
3.8. COST EFFECTIVENESS HYPOTHETICAL MODEL DESIGN.............. 68
3.9. CONCLUSION.. .. ettt et e et e e e e e et e e e e 70
CHAPTER 4: HIDDEN TRANSACTION COST IN INTEGRATION WITH
VALUE ENGINEERING. ... 71
4.1 INTRODUCTION . .. oottt et et e e e e e e e e e e e 71
4.2. EXPERT JUDGEMENT IN PROJECT MANAGEMENT................. 71

4.3. OBJECTIVES AND HYPOTHESIS......ccoiiiiiiiii i 72

4.3. METHODS AND TOOLS ... .ottt it et e e e 72
4.3.1. Questionnaire Respondent’s Selection Criteria.........................73

4.3.2. Questionnaire Design and INterviews...........ccooovveiieievnvennennns 73

4.3.3. Data Analysis and Results............ccoovii i, 77

4.3.4. Respondents Descriptive AnalysiS..........ccoviieiieiiiiiiiiienen. 77

4.3.5. Guest Room’s Components Analysis and Ranking....................80

4.3.6. Cost Variables Analysis and Ranking.................cooiiiie e 83

4.4, RESULTS AND SCIENTIFIC CONTRIBUTION.........ccvvvviiiinnne 89
4.4.1. Integration of Hidden Transaction Cost with VE....................... 89

4.4.2. Cost-Effectiveness Model............ooieiii i 90

4.4.2.1 Cost-Effectiveness Model Objectives........c.oovvvvveiiiiiinnnnnen. 90

4.4.2.2 PrOCEAUIES. ..ot tet e sttt et ettt e e et e e e e 91

4.4.3. Model GENEIatioN. .. ......ouuuieie i e e e 94
4.4, CONCLUSION ..ottt it et e e e e e e e 104
CHAPTER 5: CASE STUDY AND MODEL APPLICATION................. 105
5.1 INTRODUCTION ... .ot e e e e e e e e e 105
5.2.0BIECTIVES ...ttt e e e e e 105

Vi



5.3. SELECTION CRITERIA ... 105

5.4. CASE STUDY ANALYSIS METHODOLOGY ....ccoviiiiiienienenne. 105
5.4.1. Building Information...................c.co o 106

5.4.2. Traditional VE Items Considered During The Design Phase........ 106

5.4.3. Value Engineering Application And Total Cost Saving........... ... 110

5.4.4. VE Allocation to The Generated Model...................ooovieen. 111

5.4.5. Estimated Cost Saving by Applying Value Engineering .............113

5.4.6. Hidden Transaction Cost Absence Net LOSS..........c.c.ovvviieninnnn 113

5.5. CONCLUSION. .. ..ttt e 115
CHAPTER 6: CONCLUSION AND RECOMMENDATIONS................. 116
5.1, CONCLUSION. ..ottt e e e e 116
5.2. RECOMMENDATIONS. ... e, 118
REFERENCES. ... e 120

APPENDIX 1: LITERATURE REVIEW
APPENDIX 2: BOTTOM UP EQUATIONS
APPENDIX 3: QUESTIONNAIRE FORM
APPENDIX 4: STATISTICS DETAILS
APPENDIX 5: CHI SQUARE TEST DETAILS

vii



List of Tables

Table 2.1: Typical phases and activities in the life cycle of a construction project....... 10
Table 2.2: Construction Cost BreaKdOWN ...........cccceiiiieneeiieiesiese e 12
Table 2.3: Example of EXTErnal COSt ..........cooiiiiiiiiniieieee s 19
Table 2.4: CR Characteristics and ODJECHIVES..........cccooeieieiiieee s 21
Table 2.5: Unnecessary CoSt ClasSifiCatioNn............cccuvviiiieniiinnice e 24
Table 2.6: VE ODJECTIVES ..ottt 25
Table 2.7: The framework of hidden transaction COSt..........ccvoviiereriieieniere e 30
Table 2.8: SImplified SOCIAl COSE ......cccciiiiiiiiiri s 31
Table 2.9: Collective COSt Variables ...........ccoeiiiiiiiiieeeee s 33
Table 3.1: Total capacity of tourism areas in EQYpt........cccccoeveeveiecicni e, 48
Table 3.2: Standard Room Requirements and Constraints...........c.ccoeeerereieienieneenenns 50
Table 3.3: The Basic Minimum room sizes excluding lobby and baths ........................ 52
Table 3.4: GUESE FO0M EIEMENTS.......c.oiiiieece e 58
Table 3.5: Guest room shortlisted elementS .........cccooeierireiiieree s 61
Table 3.6: Managerial coSt variables..........cccovviiiiiiiie e 62
Table 3.7: Managerial models COMPATiSON .........ccooviiiieiiin e 68
Table 4.1: OCCUPANCIES PEICENTAGE .....cvveveerieieiieeieeiesiesie sttt 78
Table 4.2: Level of Experience Source: the reSearcher...........cocevevvevevveviesesieese s, 79
Table 4.3: Knowledge about VE. Source: the researcher...........ccocevviveieiviciciiccecnn, 80
Table 4.4: Relative importance index (RI1) descriptive Statistics for the Guestroom
CONSEIUCLION EIEMENTS ...t e 81
Table 4.5: Relative importance index (RI1) descriptive Statistics for the Managerial
COSEVAMADIES ... e nre s 84
Table 4.6: relative importance index (RII) descriptive Statistics for the Managerial Cost
VANADIES. ... e 87
Table 4.7: Chi square teSt RESUIT...........coiriiieiie s 88
Table 4.8: Cost variables allocated to the room elements matrix with effectiveness

Q1T od=] 01 o[ PP PPRPRIN 92
Table 5.1: Total cost saving from value engineering application .............c.cccccovevvene.n. 110
Table 5.2: VE allocation to the cost effectiveness model ...........ccccoveviiiiniininnnnn 112
Table 5.3: Total cost saving from value engineering application ...........cc.ccocevvererenns 113
Table 5.4: HTC allocation to the cost effectiveness model............cccooeviiiniiininnnns 114
Table 5.5: Value engineering allocation to the cost effectiveness model .................... 115

viii



List of Figures

Figure 1.1: ReSearch FrameWOIK ..........cceiiiiiiiiieiesieie ettt 3
Figure 1.2: Research Methodology .........ccccoveieiiiiiiiiiiese e 4
Figure 2.1: Capability to Influence Cost Of Projects. ..........covveiiinininiicnenc e 8
Figure 2.2: Simplified project HfeCYCIe. ........cvooiiiec e 9
Figure 2.3: CoSt Management PrOCESS. ......cccvveiueiieierieieieeeee e 14
Figure 2.4: Steps of cost-benefit analysiS. ..........covviieiineniiiseeeeee e 18
Figure 3.1: The first Grand Hotel in the World operated in London. ..........cccccoevvevnnnne 36
Figure 3.2: A map of Egypt's regions and major destinations..............ccccceevvevieieernennnns 37
Figure 3.3: Number of HOtelS in EQYPL.....cc.coiiieiiiieiecie e 44
Figure 3.4: Number of HOtelS inN EQYPL. ...ccveviiieiiiieeceee e 44
Figure 3.5: Number of incoming tourists and nationalities in 2015...........cccccccevviienne 45
Figure 3.6: Overall Number of incoming in 2017........cccccoviiiiiiiiiinieie e 45
Figure 3.7: A basic bed requirements arrangement of sitting room. ...........cccccceeveenenne 53
Figure3.8: Typical managements of baths & dUCES. ..........ccceivereieiciiieeeeee 54
Figure 3.9: multilayer perceptron neural network model. ............cccoeoiiiiiiiiininine 63
Figure 3.10: Means-end value hierarchy model. ... 65
Figure 3.11: Integrated Assessment MOdeling. .........coeoveeieienenieieee e 66
Figure 3.12: An example of a Bayesian NEtWOrK. ..........ccccocvevieiieiiiicic e 67
Figure 3.13: Cost effectiveness proposed Model............ccovveiiieeiiiicic i 69
Figure 4.1: Data Collection ProCEAUIES. .......cceiiiiiirieiieie e 72
Figure 4.2: Questionnaire first SECHION .......ccooviiieiiiieie e 74
Figure 4.3 Questionnaire first SECHION ........cooviiiiiiiie s 74
Figure 4.4: Questionnaire SECONG SECTION. .......cciveiirieiieie s 75
Figure 4.5: Questionnaire SECONG SECTION. .......cciueiieieiieie st 76
Figure 4.6: Questionnaire SECONM SECTION. ........ccviieieeeieieire e 77
Figure 4.7: OCCUPANCIES PEICENTAGE. ... ...eovirtiteierierie ettt 78
Figure 4.8: Experience in the hotels' construction field ... 79
Figure 4.9: Respondents knowledge about VE. ..., 80
Figure 4.10: Relative importance index for the guestroom construction elements........ 82
Figure 4.11: Relative Importance Index for the cost variables. ............ccccccoevviiiiinenns 85
Figure 4.12: Relative Importance Index For the merged cost variable. ......................... 86
Figure 4.13: Room elements VS cost variables saving percentage..........cccccevvevvevennns 93
Figure 4.14: Value engineering time of application. ...........cccccooveviniiiininie e 94
Figure 4.15: Cost effectiveness model stage 1. .......cccovvvieieninienice e 95
Figure 4.16: Cost effectiveness model Stage 2..........ccceoeveiiiieieiieeseeeeeei 97
Figure 4.17: Cost effectiveness model Stage 3. ........ccoooeieiiiiiiiiceee e 99
Figure 4.18: Cost effectiveness model Stage 4. .........ccooviiriiiiineneneie e 101
Figure 4.19: Cost effectiveness model Stage 5........coovvvverininini i 102
Figure 4.20: Cost effectiveness model stage 6. ...........ccoeovreriiiineincincsceeeee 103
Figure 5.1: VE application tIMe. .......ccoiiiiiiiiieieeee e s 107
Figure 5.2: Guestroom initial design floor plan. ..........cccccooveviiiiii i 107
Figure 5.3: Guest room initial design PerspectiVve.........ccccovieeeeieereieece e 108

ix



Figure 5.4: Guest room design perspective after applying VE ..........ccccoovinviiienene 109

Figure 5.5: Guest room design perspective after applying VE. .........ccccoonininenenenn. 109
Figure 5.6: Guest room design plan after applying VE.........ccccooviiiiiiieiiciiceeee 110
Figure 5.7: Traditional VE allocation to the cost effectiveness model. ....................... 112
Figure 5.8: HTC allocation to the cost effectiveness model. ...........cccooevvvieiininniene. 115



List of Equations

Equation 2.1: The production COSt..........ouviriieiie e e 11
Equation 2.2: SOCIal COSt.......ccii it e e e 18
Equation 2.3: The value measurement equation.............couveivevievnvennennnn 23
Equation 2.4: BOttOM UP @QUALTION. ... ..uv e e v et 26
Equation 4.1: Value measurement equation.............c.c.oeeeiieineeenieninenennn. 89
Equation 4.2: Updated Value Equation.............c.oooii i, 90

Xi



