NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(el
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




Cairo University

TOWARDS A CONDUCIVE URBAN ENVIRONMENT
FOR BIKING AS AN ACTIVE MODE OF TRANSPORT

By

Haidy Ibrahim Saeed

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

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2021



TOWARDS A CONDUCIVE URBAN ENVIRONMENT
FOR BIKING AS AN ACTIVE MODE OF TRANSPORT

By
Haidy Ibrahim Saeed

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

Under the Supervision of

Prof. Dr. Ahmed Salah el din Ouf Dr. Dalia Ahmed AbouBakr

Professor of Architecture & Urban Design Assistant Professor
Architectural Department Architectural Department

Faculty of Engineering, Cairo University Faculty of Engineering, Cairo University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2021



TOWARDS A CONDUCIVE URBAN ENVIRONMENT
FOR BIKING AS AN ACTIVE MODE OF TRANSPORT

By
Haidy Ibrahim Saeed

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

Approved by the
Examining Committee

Prof. Dr. Ahmed Salah el din Ouf, Thesis Main Advisor
Dr. Rania Ibrahim AbdelHakim, Internal Examiner
Prof. Dr. Abeer Mohamed ElShater, External Examiner

Professor of Urban Planning, Ain Shams University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2021



Engineer’s Name:

Haidy Ibrahim Saeed Khalil

Date of Birth: 09/04/1992

Nationality: Egyptian

E-mail: haidy.ibrahim.saced@gmail.com
Phone: 01276969288

Address: 39 Zahraa El-Maadi

Registration Date:

01/10/2014

Awarding Date: /12021
Degree: Master of Science
Department: Architectural Engineering
Supervisors:
Prof. Dr. Ahmed Salah el din Ouf
Dr. Dalia Ahmed AbouBakr
Examiners:
Prof. Dr. Ahmed Salah el din Ouf (Thesis main advisor)
Dr. Rania Ibrahim AbdelHakim  (Internal examiner)
Prof. Dr. Abeer Mohamed ElShater (External examiner)
- Professor of Urban Planning, Ain Shams University
Title of Thesis:

Towards a Conducive Urban Environment for Biking as an Active Mode of
Transport

Key Words:
Health, Urban mobility, Active transport, Urban environment, Bike-friendly
environment

Summary:

The bike is one of the active means of transport that is healthy and reliable. However,
Cairo has few bikers, and an increasing number of private cars are causing congestion
and pollution that has a severe health impact. Setting up a safe and convenient
environment for cyclists is a critical issue. This study analyses the causes of the lack of
cyclists and explores the potential strategies for increasing bike tours for transport. The
study finds out that there is a need for selection criteria to assist policymakers for
selecting an appropriate investment-value district. Therefore, this thesis aims to propose
bike-ability indicators specially tailored for the Egyptian context for assessing and
evaluating Cairo districts’ urban environment to choose suitable supportive locations for
biking projects. Research results are the characteristics and indicators that need to exist
in the urban environment in such a way that the districts of Cairo will have the potential
to be developed in order to accommodate bikes for transport by guiding the funding to
the right place. These indicators are tested and weighted by questionnaires for cyclists,
residents and experts to end up with a strategy for selecting districts in Cairo that are
worth investing in order to become bike-friendly districts.



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.

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

Name: Haidy Ibrahim Saeed Date:

Signature:



Dedication

I would like to dedicate this thesis to my beloved family, who supported me during
this long path and encouraged me to complete this thesis.

I also would like to dedicate this thesis to my uncle’s soul, Emad Khater, who is
always in my heart.



Acknowledgements

(y-)\ o o
{ sl als S5 aude allly Y] A5 Loy )

(M < 352)

First and foremost, I sincerely thank Allah for everything and for enabling me to go
through this path and allowing me to complete this research.

I would like to express my sincere gratitude to my supervisors, Prof. Dr. Ahmed Ouf
and Dr. Dalia Abobakr, for all the guidance, support, and encouragement they gave me
throughout the process of this research. [ would also like to offer my sincere appreciation
for the learning opportunities provided by the examining committee, supervisors, Prof.
Dr. Abeer El-Shater and Dr. Rania Ibrahim.

Special thanks to Dr. Dalia Abobakr for being a true sister and friend to me,
supporting me from the first step to the end of this journey. Special thanks to Dr.
Mohamed Anwer, Dr. Nabil El-hady, Dr. Hussasm Magdy, Dr. Ahmed Adel and Dr.
Asmaa Abdelatif for their effective help, support, and valuable information.

I also wish to thank Padal biking initiative, Tabdeel initiative, Cairo cyclers, Eng.
Mohamed Samy, founder of GoBike initiative, Eng. Amira Badran from UN-Habitat and
the Egyptian initiative for bicycles for their effective support.

Finally, I want to express my sincere appreciation to my family, especially my father,
Dr. Ibrahim Saeed, my mother, Mrs. Eman Khater and my sister, Lara, for supporting me
throughout my life. The completion of this research would not have been done without
your love, caring, patience, encouragement and continuous support. Special thanks to my
friends Ghadah, Maria, Mohamed, Aya, Omnia, Marwa, Dalia, Nihal and Menna for
supporting me in all ways. All my colleagues thank you so much.



Table of Contents

TABLE OF CONTENTS c.cciiiiiiniiiininnnticsssssncssssssssssssssssesssssssssssssssssssssssssssssssssssssssssss v
LIST OF TABLES......uuuiiiiintiiinninniicssssnsiessssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssss VII
LIST OF FIGURES. .....ccoouiiiiruiinnnntinssnnisssnrisssssisssssesssssssssssssssssssssssosssssosssssosssssssssssss VIII
ABSTRACT ..uuuiiiiiiinnricssnnicsssnissssscssssssssssssssssssssssssssssssssssssssssesssssssssssessssssssssssssssssssssss X
CHAPTER 1: INTRODUCTION ..cccieivuiicisnicssnnicssssecssssessssssssssessssssssssssssssssssssssssssssses 1
1.1. INTRODUCTION ..ottt ettt ettt e s e 1
1.2. RESEARCH PROBLEM......ccoiiiiiiiiiiiie ettt 4
1.3. RESEARCH QUESTIONS. ... .ottt 4
1.4. RESEARCH AIMS ..ottt e e e e e e eraea e 5
1.5. RESEARCH HYPOTHESIS ..ottt 5
1.6. RESEARCH METHODOLOGY ..coooiitiiiiiiiiee ettt 6
1.7. THESIS STRUCTURE ..ottt 8
CHAPTER 2: ACTIVE TRAVEL FOR HEALTH (DEFINITIONS AND
RELATIONS) coocoiiiiniicnnnnicnsnnisssnnisssssisssssesssssssssssssssssssssssosssssssssssssssssossssssssssssssssssssnss 10
2.1. INTRODUCTION .....oiiiiiieiteeite ettt ettt e 10
2.2. THE HEALTH BENEFITS OF PHYSICAL ACTIVITIES .......cccceeenien. 10
2.3. TRANSPORTATION AND HEALTH .....ooooiiiiiiiiieeeeeeeeee e 11
2.3.1. Motorised tranSPOTtAtION. .......c.eerveerreerierrerteesreereesieesieeseesressseeseeseesseesseesnnas 12
2.3.2. ACtIVE traNSPOTTALION ...cccviieieiieeiieeiieeeieeesteeeteeesireesreeeereesebeesseeeseseeenseeensneas 13

24. BENEFITS OF ACTIVE TRAVEL MODES (BIKING AND WALKING) 14
2.5. BIKING AS AN ALTERNATIVE MODE FOR MOTORISED

TRANSPORT ...ttt ettt e st e st e e st eesabeeeeabee e e 18
2.6. BARRIERS FOR BIKING AS AN ACTIVE TRAVEL MODE ................... 21
2.7. BUILT ENVIRONMENT AND BIKING FOR MOBILITY ...cccoecvveeenee. 23
2.7.1. Urban attributes impacting people choice for biking...........cccccoveeviervenvennnnen. 26
2.7.1.1. ProXimity t0 deSTINAIONS .....c.eeuietiitiieieietieieete ettt ettt sttt ese s bt e eeee e eneenen 27
2.7.1.2. The conteXt Of DIKE TIPS .o.vvevereieiiriieiesieeteie ettt ettt ettt e e st et e sbe e esesneens 28
2.7.1.3. Access to the natural ENVITONMENL .........c.ccurueuiriereririeinreereeiereertreetee ettt eseesseeesneneaee 28
2.7.14. Geographical CONAILIONS .....c..eiruieiiiiiieiei ettt ettt ettt b et ene e 29
2.7.15. Presence Of IIGNTING........coveiiiiiiiiice ettt 29
2.7.1.6. BiKe INTASTIUCTULE ....veviieieietiieicirec ettt 29
2.7.1.7. ACCESS tO PUDLIC trANSPOIL ...cueeuieiieiiietieieiteeiiet ettt ettt ettt et e b e seeebe s st enbesseensenbeensansesneans 32

2.8. DETERMINANTS FOR BIKE PROMOTION .......ccoviiiiiiiiiiiiiiieeieeene 33
2.8.1. Determinants related t0 Safety .......ccovvveiiiiiiiiiieieceeee e, 35
2.8.2. Determinants related to acCesSIDIlILY ....ccuvivvieiieciiiiiiesiecie e, 36
2.8.3. Determinants related to COmMIOTt .........cocoeiiriiiiiiiniiiieeeee e 37
2.8.4. Determinants related to pleasurability ..........cccceevvevievieniieiiieeie e, 38
2.9. SUMMARY ..ottt e e e e e st e e e s e e e e 38



CHAPTER 3: ANALYZING AND GENERATING INDICATORS FOR

MEASURING BIKE-ABILITY OF THE DISTRICTS eouvoueeeeeeseeeesseeeseeessssensssees 41
3.1. INTRODUCTION ..ottt 41
3.2. BIKE-ABILITY .ttt 41
3.3. INDICES MEASURING BIKE-ABILITY ...oooiiiiiiiiieeieeeieeeeeee e 42

3.3.1. The 2019 COPENHAGENIZE index of bike-friendly cities .............ccveveneee. 43
3.3.1.1. Streetscape parameters (0-4 POINLS) .....eoveveureueririinieniereieene ettt ettt ettt ettt st seeeeene 44
3.3.1.2. Culture parameters (0-4 POINES) .....co.evueruerieirerirtinienieteteese ettt et b et eie et neene 44
3.3.1.3. Ambition parameters (0-4 POINES) ......ecuereeieieuiriirierieeeieteet ettt ebe e seeeeneas 45

3.3.2. The bike environmental quality index (BEQI) .........ccccoevvivrciviviiiieieieee, 45

3.3.3. BIKESCOTE ..ottt 46

3.34. An index for city readiness for biking ........c..coccovevveniiniinininiineeeee 48

34. IDENTIFYING INDICATORS OF BIKE-ABILITY IN DISTRICTS ......... 50

34.1. Category 1: Traffic CONition ..........ccceeveerieiiiieiieieeeeceee e 53
34.1.1. ROAA CALBZOTY ...ttt ettt sa e sbe et et saeene 53
3.4.12. Motorised vehicles Speed HIMItS .........couevueiiiiininiieicecree et 53
3.4.1.3. TTAffIC VOIUMES ...ttt ettt st s 54
3.4.1.4. The share 0f heavy VERICIES ......c.coiiuiiiiieieeee e 54
34.1.5. The number of traffic Janes ..........cccoiviriiiiiiiiic e 54
3.4.1.6. The width of traffic 1anes .......ccooveirieeriiiiircircc et 54
34.1.7. AL QUALTEY .ottt ettt ettt ettt et et e e te s bt et et e ent e beeneebesreebeeaeenbenreens 55
3.4.18. The presence of On-Street PArKING ........c.cooveoveiririireeeeee ettt 55
3.4.1.9. Traffic calming tEChNIQUES. .......c.vetiitiieieiieeeee ettt 55

34.2. Category 2: Urban context enVIroNmMeNt...........ccveeveerreereerververnessseesseesseesseens 56
3.4.2.1. UIDAN SCALE ...ttt ettt b et s enenen 57
34.22. DIOIISIEY 1.ttt ettt ettt sttt ettt b e bt e st bt et et e ent e beeneebeereenbenaeententeane 58
3.423. Land-use distriDULION ........ccceueirieiirieiiiricincirecre ettt nebenea 58
3.42.4. Building faCades ......cc.ooveieiiiiiiitinicice ettt 59
3.7.2.5. Street trees and [AndSCAPING ........ccceviriiriiieiiinirteetet ettt ettt ettt 59

34.3. Category 3: Route condition characteristics ........ccuevvirercveerieieiiirenreeeeveeeveenns 61
3.43.1. SIEET LOPOZIAPIY ...ttt ettt sttt ettt sttt et et st 61
3.432. Quality Of TOULE SUITACE. ... ettt 62
3.433. Street TTUMINALION. .....co.iitirtiiiiiieec ettt sttt 62
3434. Quality Of Street fACIIItIES ....c..eeeuiririiieieiiecre et 62

3.44. Category 4: Street Network CONNECHIVILY .....eovievieerieiieiiecieecie e ere e e 62

34.5. Category 5: Transportation NEtWOTK ........cccevcvreeireciieriienierierre e 63

3.4.6. Category 6: Advocacy 18Vel........ooovuiiiiiiiiieciieceeee e 64

34.7. Category 7: Demographic and socio-economic characteristics..............eene.n. 64

3.5. SUMMARYY ...ttt s 65

CHAPTER 4: A METHODOLOGY FOR PROPOSING INDICATORS FOR
SELECTING A SUITABLE LOCATION FOR BIKING PROJECTS IN CAIRO

........................................................................................................................................ 69
4.1. INTRODUCTION AND RESEARCH STRATEGIES .........cooovviivvieieieienns 69
4.2, DATA COLLECTION ...cooiiiiiieeeeee ettt 69

42.1. CaSE SEUAIES ...ttt ettt et e et e et e e et e et e e e e e e e eetreeereeans 70
42.2. QUESTIONMNAITE .......veeeviieeeiieetieeeiteeeieeeeteeeeteeeteeeeaeeeteeeesseesbeeeesseessesensseeenseeans 71
4.3. FRAMEWORK FOR ANALYSIS ..ot 76
4.3.1. CaSE SEUAIES ...vveievieeiieeeiee ettt ettt et ere e et e e e beeebee e taeeeteeetreeeareaens 76
43.2. QUESTIONMAITE ... .eeeeeiriieeeeiieeeeeieeeeeeteeeeeeteeeeeeteeeeeetaeeeeetaeeeeessseseasreeeeensseeaas 77



4.4. SUMMARY ... 78
CHAPTER 5: TESTING AND VALIDATING THE GENERATED BIKE-

ABILITY INDICATORS WITHIN THE EGYPTIAN CONTEXT......cccccceeuerennne 79
5.1. INTRODUCTION ...ttt 79
5.2. THE EGYPTIAN INITIATIVES ENCOURAGING BIKING IN CAIRO ... 79

5.2.1. "YOUR BIKE ... YOUR HEALTH" initiative........ccccccveevieeniieeiee e 84
5.2.1.1. Organizers/ StAKEROIAET........c..ccooiiiiiriiiiiii et 85
5.2.1.2. AATINIS .ttt ettt h e bbbt b e et b et ebt et ae st naene 85
5.2.1.3. DIESCIIPLION. ...ttt etttk e bt ettt e et e st et e e b et et e st eneeseebesbe s eneeneeneeeennens 85
5.2.14. STATUS Lottt st sb et sae e 87
5.2.15. Achieved bike-ability INAICATOTS ........ccuerieieietiriirie e 87

5.2.2. BICICLETTA PIOJECT.cueitteuietiitieiesteeiteie sttt ettt s nbe e 88
5.2.2.1. Organizers/ StAKEROIAET. ... .....ccoeiiiiiiriiiiiiir et 88
5.222. AINIS ottt bbbt b ket b e e ettt b ettt 88
5223. DIESCIIPLION. ...ttt ettt ettt ettt et b e et be bt ebe st et eae e nnen 89
5.2.24. STALUS ..ttt ettt ettt ettt b etttk 90
5.2.2.5. Achieved bike-ability INAICATOTS ........ccvevieieiiiriirieeeecteerere ettt 90

5.2.3. Downtown bike infrastructure project........ccceeeveeiirercieeeniieriieeeeesveeevee e 91
5.2.3.1. Organizers/ StAKENOIACT . .........couiiuiieieiee e e 91
523.2. AAINIS .ttt ettt ekt sttt et be et nae s 91
5.2.3.3. DIESCIIPHION ...ttt ettt ettt bttt et e st et e e b et et e st e st eseebesbe s e e e st eneeeeanenean 91
52.34. STATUS ettt st ettt e sa et sae e 92
5.2.35. Achieved bike-ability iNAICAOTS ........c.eiiiirieieiiireee et 93

5.2.4. “SEKKETAK KHADRA” INIAtIVE ...uveeeiiieeiieeiie et eieeesiveeevee s 94
524.1. Organizers/ StaKEHOLACT...........coevuiriiiiiiiitiecce e 94
52.4.2. AITIS .tttk ettt ne 95
5243. DIESCIIPHION. ...ttt ettt sttt et ettt ettt e be sttt ettt sneneen 95
5.2.44. STALUS .ttt ettt et 97
5.24.5. Achieved bike-ability INAICALOTS ........coeruirieiiiiiriintetetcteere ettt 98

5.2.5. Concluding the current status of biking in Cairo..........ccccevveeeeveneecieneneeenne. 98

5.3. QUESTIONNAIRE ANALYSIS AND FINDINGS........cociiiiiiiiieee 102

5.3.1. Questionnaire respondents’ Profile.........cccveeiiiriieeiireniieeie e, 102

5.3.2. Urban environment preferences..........vvviverierieriieniieeireieesieseesresseeseesseens 105

5.3.3. Bike-ability indicators’ level of influence ...........ccocveevveeivenienienienieeeeiene 107

5.3.4. Participants OPINIONS.......c.eeecveeeriieerreertieerteeereeetaeesreeetaeesereesreeesssesssseeensns 113

54. CONCLUSION. ..ottt ettt et 114

CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS ......cccceveevuueennnee 119
6.1. INTRODUCTION ..ottt ettt 119
6.2. SUMMARY OF FINDINGS AND CONCLUSIONS ......ccccooiinienieereenne. 119
6.3. RECOMMENDATIONS ..ottt 127
6.4. LIMITATIONS ..ot 129
6.5. CONTRIBUTIONS et 129
6.6. FUTURE RESEARCH ....coooiiiiiiieeeeeeete e 130

REFERENCES ...uuuiiitiinieintniniicsniicsiscssiessssesssssesssssessssssssssssssssssssssssssssssssss 131

APPENDIX A: THE 12 INDICATORS FOR CITY READINESS FOR BIKING

...................................................................................................................................... 146

APPENDIX B: QUESTIONNAIRE .....ccoviirruinrensnncsnenssnensnecsssecsansssaesssncsssecsansssaeens 149



List of Tables

Table 2.1: The 5D’s of the built environment for promoting biking.............cccccevenneen. 25
Table 3.1: Bike termMiNOlOZIES .......eevueeriieiieeiieiie et eteeeie et eee et e sae e e eiaeeseesnneeneee s 41
Table 3.2: The well-known Bike-ability definitions ...........c.ccceeeeieeeiieencieeeee e, 42
Table 3.3: BEQI Variables .........cccoiiiiiiiiiiicieeceeee et e 46
Table 3.4: Bike SCOTE MEASUIES TANZE .....vveeeereeerieeerieeeiieesreeesreeesreeesseeessseeessseesnsnens 47
Table 3.5: Bike Score Components and DeScriptions ...........c.eccveevveerieenieeniieeniieneeeenens 47
Table 3.6: List of variables derived from studying the top 20 bike-friendly cities
WOTTAWIAC ..ttt sttt et st b et as 48
Table 3.7: The most reliable indicators that showed the closest correlation with biking
among the proposed set of 12 urban variable..........ccocceeeiiieiiiiiiienieniieeeeeee e 49
Table 3.8: Analyzing previous indices to generate bike-ability indicators for districts. 51
Table 3.9: Streets treatments USINZ trEES .....eevvierrierieeriieeieeriie e erieesreesieeseeeseesaneeseens 60
Table 3.10 The proposed set of bike-ability indicators and its impact on the abstract
attributes needed for promoting biking .............ccceeviieiiiriiiiiiiiiiieieee e 66

Table 4.1 Top five Ranked Egyptian cities regarding the biking cities readiness index 70
Table 5.1 Example of calculating average importance for Group one “biking experts”

...................................................................................................................................... 108
Table 5.2 Example for calculating the overall rank of an indicator .............cccceueeneee. 110
Table 5.3 Localised set of environmental bike-ability indicators showing average
TIMPOTEANICE ..vvieiieeiiieetie et ettt et e et e et e it e et e e teeeabeenseeeabeeseeenbeenseeenseenseeenseenseennseenseansnas 115
Table 6.1 The developed bike-ability index showing the impact of each variable on the
abstract attributes influencing the tendency of peoples to bike...........ccecvververciiennnnnne. 123

Vii



List of Figures

Figure 1.1 Healthy Active Environment Diagram .........c.ccocccees covieeeieeeciee e 2
Figure 1.2 Approaches and methods used in the study ..........ccoceeveiieiiiiiiiniiinieie 7
Figure 1.3 TReS1S SIIUCLUIE .......veieiiieeiiieciie ettt et e e e tae e etee e e eeenveeesareeenaseeens 9
Figure 2.1 Direct and indirect impacts of motorised transport on health and quality of
JHEE et ettt et e et ettt e entesteente e tan 12
Figure 2.2 Comparison of the space requirements for different mobility choices ........ 16
Figure 2.3 Passenger Capacity of different transport modes..........cccccveeveveercieeenveeennnen. 16
Figure 2.4 Benefits of active MObility ........ccoecuieiiiiiiiiiiiciece e 18
Figure 2.5. Different types of BIKES.......cocouiiieiiieiiiice e 19
Figure 2.6 Tree-lined Boulevard, Amsterdam ..............ccoeceeeiieniieniienienieeeeeieeeeeee 28
Figure 2.7 Street Trees line Buffer Zone, Vancouver ..........cccccoeveeveieercieecceeeniee e, 28
Figure 2.8 Levels of physical separation from motor traffic...........coccevveevineniincnnene. 30
Figure 2.9 Bike infrastructure improvements ...........ccceeerveeerveeeiveeeseeesineeesneeesveeennnens 31
Figure 2.10 Bike racks at a key location (Entrance to the Hospital) and with proper
SUIVEIILANICE ...t ettt ettt ettt b e it e b 31
Figure 2.11 Simple bike Stand ...........cccoeoieriieiiiiniiiiieeeee e 31
Figure 2.12 Some examples of bike parking ..........ccccceevevieeiiiieeiiieeieece e, 32
Figure 2.13 The relation between the built environment and biking.............cccceeevenee 35
Figure 2.14 The main built environment metrics, contributing to fulfilling the biking
qualities for a conducive environment for biking ............cccooveeviiiiiiiniiinieniieiee e 40
Figure 3.1 2019 Copenhagenize index for bike-friendly cities .........ccccecvvvevceeercreennneen. 44
Figure 3.2 How to read the 2019 Copenhagenize IndeX ...........ccccoeeveeviieniiinienireieennee. 44
Figure 3.3 Traffic Calming Devices (Roundabout, Curb Extension, Speed Bump)...... 56
Figure 3.4 Excessive height of buildings along a street...........cccevveeiiiniienieniieieeee. 57
Figure 3.5 Human-scaled COMPONENLS .........cccuvieriiieiiieeiieeiee et 58
Figure 3.6 A large building visually divided into smaller, more human-scaled parts
using design methods and articulation .............cceeeeviieriieeiiieeeecee e 58
Figure 3.7 Masses composition impact on the quality of the building’s facade ............ 59
Figure 3.8 Bike-ability Index for diStricts .........coooveieiiiieeriieeieeeieeeee e 65
Figure 4.1 Questionnaire SAMPLE .........cccveeviieiiieiiiieiieeie et 72
Figure 4.2 Sample of the combined questions in the questionnaire...............cccceeuveennnee. 73
Figure 4.3 Sample of questions in section 2 in the qUEStIONNAITE ..........cccevvereeevennnenne. 73
Figure 4.4 Sample of questions in section 3 in the questionnaire .............ccecceeeeveeeneen. 74
Figure 4.5 Sample of questions in section 4 in the qUEStIONNAITE ..........ccceevvereeevenennne. 74
Figure 4.6 Chart showing questionnaire SECIONS .......ueeeruveeerveeriieeeiieeeieeeeieeeeveeeenens 75
Figure 4.7 Case studies data analysis framework ...........cccccoeeieviiiiiiniiniiiieeeeee, 76
Figure 4.8 Questionnaire themES ...........eeevuiieriiieeiiie et eee e e e e 77
Figure 4.9 Data analysis process for the conducted questionnaire.............cccceeeevuennnenne. 78
Figure 5.1 Students with their bikes in front of the French School in Alexandria, Egypt
LO20S ettt sttt h e bbbt e bt et naes 80
Figure 5.2 Cargo Bikes in EGYPt.....coooiiiiiiiiiee et 80
Figure 5.3 Group ride by ‘GoBike’ group on Friday morning............c.cccceevvenieenennnen. 81
Figure 5.4 President Abdel Fattah El-Sisi participating in a biking marathon to spread
the Culture Of DIKING.......coouiiiiiiiieeiiee e e 82
Figure 5.5 Recreational bicycle paths in Cairo.........ccccveeeveeeriieiiiiecieecee e, 83
Figure 5.6 EI-Gouna bike-sharing SyStem ............ccceceeriieiiieniiiiiiiecie e 84



