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ABSTRACT 
Transport mobility in urban areas is a necessity for promoting sustainable economic growth 
and development. Cairo is suffering from an acute traffic congestion problem causing delays, a 
reduction of  safety records, substantial environmental losses in terms of  pollution and energy 
consumption 
The traditional strategy for tackling the traffic congestion problem has been, for years, to add 
more capacity to the transport supply system through expansion of road network 
infrastructure by widening existing roads and constructing new ones. However, this approach 
has its limitations, in terms of  absorbing an enormous amount of  scarce financial and land 
resources, causing environmental intrusion, and generally increasing the environmental and 
safety hazards. Above all, the generation of new and suppressed traffic. 
In recent yea:s, a significant change in thinking had emerged. This advocates demsnd-hased 
strateges whereby pol~cies and measures that affect the pattern o f  the demand for people to  
travel are selected and in~plemented Such measures can be grouped under Travel (Traific) 
Demand Management and Land Use Management strategies. The overall aim of this research 
is to provide a means of  understanding Travel Demand Management in a comprehensive 
manner and assist in declsioils on whether to use and implement 
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Transport mobility in urban areas is a necessity for promoting sustainable economic growth 
and deieloplnent Cairo, the capita! of Egypt. is suffering from an acute traffic congestion 
problem causing delays, a reduction of safety recol-ds, substantial environmen~al losses in 
ternis of pollution and energy consumption, see Khisty, 1993 for a general review of urban 
transport problems in developing countries and see Mitric, 1994 for a detailed review ofurban 
transport problems in Cairo 

The traditional strategy for tackling the trafic congestion problem has been, for ycars, to add 
more capacity to the transport supply system through expansion of road network 
infl-astructure b), widening existing roads and constructing new ones. thus alloiring for better 
traffic conditions However, this approach has its limitations, in terms of absorbing an 
enormous amount of scarce financial and land resources, causing environmental intrusion, and 
generally increasing the environmental and safety hazards. Above all, this approach has 
frequently been reported to ultimately cause the generation of new and suppressed traffic. 

In many countries, where resources are becoming limited, the tendency has been to adopt 
policies and measures that enable the utilization of road space in the most efficient manner. 
Such strategy is knowi: as Traffic hlanagement and Control. Both strategies can be grouped 
under the heading supply-based strategies. 

1n recent years, a significant change in thinking had emerged This advocates demand-based 
strateg~es wheieby policies and measures that affect the pattern of the demand for people to 
travel are selected and implemented Such measures can be grouped under Travel (Traffic) 
Demand llanagement and Land Us: Management strategies 

The o\,erall aim of this research is to provide a means of understanding Travel Demand 
$?anagemen? in a coi?lprehensive niarlner and assist in decisions on whether to use acd 
implement (i.e assess potentia!i:y of) Travel Deinend Management in relieving traffic 
congestion in Cairo 

The main objectives of this research can be stated as fcllous 

I -To revizw and compare the main strategies adopted for relieving traffic congestion ar,d 
in particular to review and categorise the various Travel Demend Management policies and 
measures 

?-To recognize the uork trip characteristics, patterns of parking of  car users in Cairo and 
deteminants affecting their mode choice to use the private car 



3. To expose car users to three main potential Travel Denlend hlanagement 
alternatives namely, the introduction of a new premium bus transit sen '  'ice, an 
organised carpooling service, and the possibility of teleworking, with the 
intent~on of identifying car users' acceptability of these measures and their 
perception towards possible modal shift and use of these services. 

4. To assess the potentiality, in terms of acceptability, applicability and 
effectiveness, of a set of Travel Demand Management, Land Lse Jla~egernent 
and Traffic hlanagement and Control related nleasures that ar-e meant to relieve 
the traitic col?%estion problem in Cairo. 

5 To ldent~fi nhether differences In socio-economic and work trip characteristics 
of car users would have a significant effect on their perceptual judgment 
towards the potentiality (acceptability, applicability, effectiveness) of Travel 
Demand hhnagement, Land Use Management and Traffic Management and 
Control related measures in relieving the traffic congestion problem In Cairo 

6 .  To suggest an integrated package of supply and demand based strategies, 
policies and measures that are meant to relieve traffic congestion in Cairo. 

While, the first objective is discussed in the following two sections, the second to the 
fiftl; objective were mainly acheved through the statistical analyses of the responses to 
a questionnaire survey conducted with a sample of car users ir. Cairo. The last 
objective was mainly based on the literature review, the results of the analysis of the 
questionnaire and the experience of the authors. 

3. STR4TEGrES FOR RELIEVING TR4FFIC CONGESTION 

Countries all over the world have been, for years, aspiring for economic growth. 
Recently, the term sustainability has been added to this goal to become sustainable 
economic growth Sustainabil~ty reflects a concern for reducing resource and material 
consumption to ensure the ability of hture generations to sustain themselves. As 
shown in Figure 1, the demand for travel is a derived demand resulting f roa  societies' 
pursue towards sustainable economic growth as well as from the patterns of land use 
and urban development 

In order to meet the demand for travel, transport infrastructure is constructed and 
transpon facilities are provided. However, it is always the case in most urban areas and 
specially in developing countries that the transport supply system (mainly the road 
network) becomes inadequate in meeting current demands for travel. When this 
supplyldemand imbalance occurs, the problem of traffic congestion arises. This 
problem is accompanied by other inter-related negative impacts, namely delays causing 
an increase in travel costs, traffic accidents, environmental pollution and energy 
consumption. All of these would have their negative feedback effects on the pursue for 
sustainable economic growth, see Figure 1. 





The traditional strategy for tackling the traffic congestion problem has been, for years. to add 
more capacity to the transport supply system through expansion of road netnnrk 
infrasiruct:~re by widening existing roads and constructing new ones, thus allo\ving for better 
traffic conditions. This is known as Transportation System Management. However, this 
approach has its limitations, in terms of absorbing an enormous amount of scarce financial and 
land resources. causing environmental intrusion, and generally increasing the environmectal 
and safety hazards. Above all, this approach has frequently been reported to ultimately cause 
the generation of new and suppressed traffic. 

In many countries, where resources are becoming limited, the tendency has been to adopt 
policies and measures that enable the utilization of road space in the most efficient manner 
Such strategy is known as Traffic Management and Control. Both strategies can be grouped 
under the heading supply-based strategies, see Figure 1 

In recent years, a significant change in thinking had emerged. This advocates demand-based 
strategies whereby policies and measures that affect the pattern of the demand for people to 
travel are selected and implemented. Such measures can be grouped under Travel Demend 
X4anagement and Land Use Management strategies, see Figure 1. 

The primary purpose of Travel Demend Management is to reduce the impact of travel on the 
road and transport system by improving the efficiency of demand for travel. This can be done 
by applylng measures that are meant to modify car users' tiehaviour towards reducing the 
amount and need for car travel, increasing car usage efficiency and reducing the number of 
cars using the road system at any given point in time. These are accompanied by other 
measures that are meant to maximise travellers' moving capability of using the transportation 
system by providing a wide variety of mobility options. Indeed, it has been stated in one of the 
relatively recent World Bank reports, see Urban Transport in Asia, that one of the World Bank 
advocated strategies is to lend on the basis of both Travel Demend Management and 
environmental management. For comprehensive guidelines and reference manuals on Travel 
Demand Management , see Comsis and ITE, 1993, OECD, 1994 and AUSTROADS, 1995. 

As regards Land lise Management, its primary purpose is to control the trip generating 
characteristics of iand use and to promote land use patterns that supports Travel Demand 
Management A detailed study that looked at activities designed so that the most interesting 
land use and urban design variables could be tested to determine their influence on travel 
behavior was reported in Cambridge Systematics, 1994 

4. CATEGORISATION OF CONGESTION MANAGEMEST STRATEGTES 
POLICIES A S D  MEASURES 

The literature includes several classifications of congestion management strategies, po!icies 
and measures, see OECD, 1994 for a representation of the European classification, see 
AUSTROADS, 1991 for a representation of the Australian classification and see Comsis and 
I'TE, 1994 as a representation of the American classification. Based on these and other 
sources, this research presents in Figure 2 a comprehensive hybrid categorisation of 
ccx-gestion management strategies, uo!icies and measures. 
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The nest sections present the details of an analysis of a questionnaire sun:e), conducted with a 
sample of car users in Cairo with the intention of assessing the potentiality of Travel Demend 
>,lanagenlent and other related measures in relieving traffic congestion in Cairo. 

5. SURVEY DETAI1,S .4ND SAMPLE REPRESENTATION 

A questionnaire sunles was conducted with a sample of car users in Cairo. The questionnaire 
comprises attitudi~al ranking and choice type cjuestions. Before designing the questionoa~re, 
thorough discussions, arid esa~nination of relevant literature were carried out These helped in 
identifying the differe~lt factors related to the potentiality of Travel Demend hlmagen~ent measures 
in relieving traffic congestion that ought to be investigated and hence included in the questionnaire 
fonn The questionnaire was piloted several times and the insight gained from meetings with 
car users, and interviews with transport experts helped in refining the questionnaire to ~ t s  
present form. 

To capture a random sanlple of car users, the researchers were first oriented towards 
conducting household surveys (trip origin based surveys) as well as parking surveys 
(destination based). These two types of surveys are commonly used in Travel Demend 
hlanagement studies conducted elsewhere. Ho\vever, logistical, resources and permission 
difficulties were envisaged in conducting household surveys. 

Car owners are ccnsidered to be afnuent groups of the society. Most car users are members in 
social-sporting clubs located in different amuent districts in Cairo. A cvmtllon activity for car 
users is to  visit these clubs specially at weekends. Therefore, it was decided to conduct most 
of the surveys with randomly selected members of clubs at the weekends. Three clubs were 
selected, namely Heliopolis and El-Shams clubs in Heliopolis, a district in the east of Cairo and 
El-Maadi ciub at El-Maadi, a district in the west of Cairo. The surveyors were instructed to 
ensure that at least t - b v ~  collditions are satisfied in respondents, namely a working adult having 
access to a private car and driving to work at least once a week If several members of a 
family were present, the questionnaire was handed to only one member. In addition some 
questionnaires were distributed to car users at their work destination. Table 1 shows that a 
total of 731 valid questionnaire forms were obtained (i.e, a response rate of 70%). The 
response rate to the questionnaire survey was considered acceptable. 

Table 1 Details of sunrey response rate 

Nuniber of 

collected / returned 

6. SOCIO-ECONOMIC CHARACTERISTICS 

Socio-economic statistics of the sample of respondents is displayed in Table 2. The table 
shows that the respondents live mainly in Heliopolis, which is considered to be the most 



amuent district in Cairo with the highest car ownership. As shown, a typical family size of an 
affluent hrnily in Egypt is 4 with a monthly income of over ZOO0 Egyptian pounds (L.E ) ($ 1 
= 3 4 L E ) A typicai rate of car ownership is 1 car per family with 2 members o f  the family 
having access to  the car. The table shows the dominance of male respondents (91%) which 
can be taken to  reflect that the majority of private car users in Cairo are males. Respondents 
represent several professions with the engineering profession being dominant. A typical work 
type is companies Most of the work trip destinations are located in the districts o f  Giza (i.e 
hlohendseen, Dokki, . etc). The average age o f  the respondents was 45 years. 

The questionnaire responses were analyzed to  investigate, understand and statisticaily infer the 
work trip characteristics, patterns of parking, determinants affecting mode choice o f  private 
car, perception of car users towards potentiality, in terms of acceptability. applicability and 
effectiveness, o f  the main Travel Demand Management, Land Use Management and Traffic 
Management and Control related measures in relieving traffic congestion in Cairo. 

7. WORK TRIP CHARACTERISTICS 

In most urban areas, work trips constitute almost 75% or more o f  total trips. The 
questionnaire was only concerned with investigating the potentiality of introducing Travel 
Demand Management, Land Use Management and Traffic Management and Control 
measures to  relieve traffic congestion through the efficient management o f the  demand for 
making wol-k trips by privat,, cars. Work trip characteristics o f  respondents are displayed in 
Table 3.  The table shows that the average time fol- a work trip in Cairo using a private car IS 

32 minutes Almost 43% of the respondents work 6 days per week. I-Iowever, a significant 
number o f  respondents (35%) work 5 days per week which is typical of the private sector and 
banking. The analysis shows that most o f  the respondents weekly work trip commuting is 
undertaken using private cars, where 35% have stated that they use their c a r s 6  times per 
week and 31% have stated that they use their cars 5 days a week. This demonstrates that 
almost 12% [(43+35) - (35+3 I)] of the respondents have a tendency t o  leave their private cars 
and use another mode of transport, including car sharing, for at least one working day per 
week. This conclusion can be verified by looking at the stated car occupancies which despite 
dominated by the single occupancy vehicle (21%), yet 16.3% stated that their average car 
occupancy is 2 passengers, and 16% stated that their average car occupancy is 3 passengers. 
The majority of respondents (70%) stated that using a car is not essential for performing their 
work 

8. PATTERNS OF PARKING 

In an attempt to show the effect o f  parking patterns c n  road space utilization, Fifures 3 and 4 
display the percentage distribution o f  types of parking used by ca: onners  at residential areas 
and work destinations The figures demonstrate that 65% and 52% of  respondents use on 
street parking respectively at residential locations and work destinations. On street parking 
usually takes place on both sides of the streets This leads t o  a redllction of the number of 
lanes for moving vehicies. This might be  relatively acceptable in residential areas where traffic 
voLand Use Management es and speeds are low, and parking is a necessity. However, most o f  
the work sites are located on district or primary distributors meant to  allow the through traffic 
movement and where on street parking should be banned or severely limited. Garage and off 
street parking ought t o  be the option for work site parking. As shown from F i p r e  4, 45% of 
r e sp~nden t s  use garage parking for their work trips This should be h d h z r  encouraged 
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9. DETER3TINANTS AFFECTING CHOICE OF PRlVATE CAR FOR WORK TRIPS 

Diagrammatic representations of the responses to some of the questionnaire questions are 
obtained through the use of bar charts. In viewing the bar charts, note that rank " 1 "  signifies 
the highest degree of importance, in relative terms, given to the respective factoriparameter. 
When there is no rank occurrence, there exist two interpretations to explain it. The first is that 



the respondent frlt that heishe d ~ d  not ha \e  enough information and/or Lno\\ledge t o  rank the 
particular par?meter, the secolid is that the respondent did not consider the part~cular 
parameter important enough t o  be ranLed In this research, the second interpretation IS 

considered to be more plausible This is mainly due to  the high number of no rank occurrences 
for specific factors and parameters originally expected t o  have a low le\el of importance from 
insights gained from the field study. 

The average weighted ranking of determinants thought to influence the choicr o f  private car as 
an attractive mode for work trips is displayed in Figure 5. The figure shou s that "saving of 
time" is considered by most respondents as the most important factor affecting thelr 
preference t o  use a private car as the mode for commuting to  work This is follo\ved, in order, 
by'  

Comfort 
Door to  door (home to  work) mode of transport 
Feeling of privacy 
Security 
Social status 
Safety 

for work trips 

I 

I 

10. A1,TERNATIVE MODES AVATLABLE FOR WORK TRIPS - 

Respondents were provided with a list of all potentid modes that can be used as an alternative 
to the private car far commuting to/from work. Respondents were asked to indicate which of 

Figure 5 Average weighted ranking of determinants affecting choice o f  private car 
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these modes they perceive as available t o  them and whether they use these modes and how 
frequently. Figure 6 demonstrates the extent of  availability of alternative modes as perceived 
by car users. On  one hand. the figure shows that taxis and to  some extent public buses are 
recosnised by some respondents as existing available alternatives to  private cars. On the other 
hand, the figure also shows that carsharing is very rarely recognised by respondents as an 
existing alternative to  private cars The frequency of  usage of  these alternative modes is 
displayed in Table 4. The table demonstrates the extremely limited usage of these alternative 
modes by those car users who recognise the existence of  such modes 

Alternative m d e s  

1~ Available g Not avaibble b k s ~ n g  cases 1 

Fig. 6 Availability of  alternative modes as perceived by car users 



11 .  PRE\IIL'RI BIIS TRAYSIT SERVICE: A PROPOSED TR+\'EL DE71AND 
RIANAGEMEKT MEASURE 

One of the well known Travel Demend Management alternatives is to improve the level of 
senlice of public transit so as to  attract car users to  leave their cars and use these premium 
services. In an attempt to  explore the perception of car users towards the importance of 
characteristics that might be present in a proposed premium bus transit service, Figure 7-a 
sho~vs  the ranking of these characteristics. According to  Figure 7-b which displays, in order of 
magnitude, the average weighted ranking of these characteristics, the "buses guaranteed to  
arrive a t  scheduled and  

advertised times" is perceived as the most important characteristic to  be provided in the 
newly proposed service. This is followed, in order, by: 

Buses offering direct services with no need for transfers 
A convenient seat is guaranteed 
Bus stops near homelwork 
Frequent service 
Fast service 
Air conditioned buses 

By comparing the determinants affecting the preference of using private cars with the 
proposed premium bus service characteristics, one can notice the high importance placed on 
reliability and time saving factors. 

Fig. 7 Average weighted ranking of characteristics of a proposed premium bus 
transit service 



Respondents were also asked to  state their attitude as to  lvhether the provision of such a 
srr\.ice ivould encourage then? ta lea1.e their cars and use these premium buses. Figure 8 
shoxrs that 6 5 9  c;f the respondents stated their willingness to  undertake such a modal shifi 

I Yes Sornet~mes 

Stated attitude I 
- -- -- ..~- -- --- - ~ ~ ~ - - ~  ~~ -. ~ - - -  - .. -. 

Fig 8 -4ttitude touards  potential fdu re  usage of premium bus transit service 

12. ORG YNISED CARPOOLING: ANOTHER PROPOSED TRA\'EL, DERZAND 
AIANAGEMENT MEASVRE 

Another well known Travel Demend Management alternative is t o  increase the average 
occupancy of private cars through ride sharing (referred to  as carpooling). Carpooling relies 
heavily on the desirability of private car omners to  participate in such a system. It should be 
well organised to  attract car owners into participation. In an attempt to  explore the perception 
of car users towards the importance of factors that might discourage them from using a 
carpooling system, Figure 9 displays in order of magnitude, the average weighted ranking of 
these factors where "fear o f  sometimes being delayed" is perceived as the main possible 
disadvantage in such a system This is followed, in order, by: 

Feeling that some privacy is lost 
Fear of sharing with unsafe drivers 
Feeling insecure of ridi:-2 with people you do not know 
Do  not like to  share with smokers 
Do  not like to  share with talkative people 
D o  not like to  share with opposite gender 

By comparing the determinants affecting the preference of using private cars with t1:e factors 
that might discourage car owners to  participate in a carpooling system, one can again notice 
the high importance placed on the time factor. 

Respondents were asked to  state their attitude as to  whether the organization of such a ride 
share system, in a manner that avoids all the previously stated d i scourage~~en t  factors. would 



ine\,itably encourage them to  ! caw their czrs and carpool. Fig~lre 10 s h ~ s  that 4990 ol'the 
respondents stated their willinyness to us? such a service The majorit!. of the respondcnrs 
(4  I0"a) thought riiat a private a_cenc! culd be the best form for organisins such senice.  see 
Figure 1 I .  However, as shown in Figure 12. 2 %  of the respondents stated their un\villrngness 
to  participate with their own cars in such a system. 

X 
- b Z' L ?  ? : I n m  m m L  
m Yi m m  > r , z $  E5;g E 5 Z $  m m  
0 m  2 0 

C C 5 'a 2 - n 2 5 ;  ~ S - Y $  , m 5 g s  
- " ' m  LO .?a v, E r n  

I I 
~~ 

Fig. 9 Average weighted r a n k i ~ g  of factors discouraging paflicipation in carpooling 
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Fig. 12 Potential organisers of a carpooling system (* NOIZ ,4496 arc missing cases ) 

13. \I'ORK AT HOME ALTERNATIVE (TELEWORKING) 

In order to reduce the number of work trips, it could be proposed to carry out some of the 
work duties at home for a few days or more per week instead of doing all job tasks at the 
work place. This is one of the promising forms of Travel Demand Management, known as 
'teleworking'. Teleworking involves working for part of the time away from the usual work 
base. Teleworking could have a significant effect on travel behaviour not only for individuals 
involved in teleworking but also for their families. The effect on travel behaviour could include 
variations in the amount of travel, the modes used and the time of travel Teleworking reduces 



the anlount of car travel related to  \\orb tnph especiall\ during congested perlods A recel:: 
stud) that looked at the ~mpact  of telecon~mun~cat~ons (~ncludlng teleworb~ng and 
telecom~nutrng) on traiel demand toward+ the ne\t decade uds  reported In R~ssc  et al . 19c!-i 

Respondents were asked as to  whether the nature of their jobs can allow them to carry out 
some of the uork duties at home Figure 13 sho\\s :hat only 389'; of respondents have 
indicated that some of their work duties ian  be performed at home. Of these respondents, 74' b 

have indicated their \sillingness to Sc allo\ved to  sta! at home fhr some days during rllc \beck 
to perform such duties, see Figure 11 

I Yes  

I Some w ork d'dies can be carrled at home 

Fig 13 Potcntiality o f  some work duties to be carried at home 
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Fig. 14 Acceptability for teleworking 
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I?. APPLIC.4BII.IT\' .AND CFFECTI\'E%ESS OF SORlE Travel Dcrller~d 
.Ilarla~erncnt LASD 1'SE bIAXAGE>IEST & TR.AFFl(: .\1.4NAGEIEN'I' A S D  
('OSTROl. REL.4TED 11EASllRES IN  REI,IE\'ING TRAFFIC COSGESTION 

Based on literature surve). and authors' experience, a group of  6 Travel Demend ;2.lanagenlcnt 
Ineasures, 1 Land Cse 'vlanagemcnt measure and 2 Traffic, blanagement and Control related 
measules were selected as potentials for relie! ing trafic congestion in Cairo. These were listed 
in the question~:aire form and respondents were asked t o  indicate the applicability and extent 
o f  etTecti\eness of  each of these nleas~lres in terms of  relieving trafic congestion in Cairo. 
Table 5 shows the percentage of respondents indicating the applicability of the various 
measures It is assumed that a respondent indicating the applicability of a measure, is in fact 
implicitly indicating hidher acceptability for the implementation of such a niezsure As can be 
sho~l-n tiom the table. that staggered working hours is considered by most respondents 
(6696) t o  be highly applicable and by (26%) of these respondents t o  be f ~ ~ l l y  effective. On the 
other hand, vehicle licensing to  be granted on assuring permanent parking space was 
considered by most respondents (57%) to be inapplicable. 

As for the proposed Land Use hlanagement related measure, the table demonstrates that the 
majority of respondents (68%) have indicated the applicabilit: of  developers having to 
pro! ide parking space in their de~elopments and 409; of these respondents indicated that 
such a measure could be fully effective in relieving traffic congestion. 

As for the two Traffic hlanagement and Control measures, most respondents (63%) have also 
indicated that strict enforcement of illigal parking as well as the provision of parking 
incentives for High Occupancy Vehicles (HOV) and disincentives for Single Occupancy 
Vehicles (SOV) are highly applicable measures and (25%) of  these respondents have 
pinpointed to the full effectiveness of  such measures. This emphasises the results obtained 
r e~a rd ing  the potential congestion problems arising from on street parking and hence the 
absorption of road space, causing a reduction in through traffic flow and leading t o  traffic 
congestion. On the other hand, the designation o f  exclusive separate lane, for HOV was 
perceived by 47% of respondents to  be inapplicable. 

15. CAR USERS PERCEPTUAL JUDGMENT ON TRAVEL DEMAND 
MANAGEMENT MEASURES AND ATTRIBUTES: IS THERE A DIFFERENCE ? 

The questionnaire used in this research was designed to obtain the responses mainly in a categoriczl 
and ordinal form. According to  Siege1 and Castellan, 1988 'sample values almost invariably differ 
somewhat, and the question is, whether the differences among the sa i~~ples  signify genuine 
population differences, or whether they represent merely chance variations such as arc expected 
among several random samples drawn from the same population Nonparametric statistical tests 
can indicate whether differences in group samples are evident enough to  lead to  the conclusion that 
the circumstantial conditions of, or that the processes applied to. each of these groups are different. 
These tests are also well suited for analysing nominal and ordinal data 



Table 5 Applicability and efT~cti\~eness of Travel Demand Management , Land lise Managenlent and Traflic. M a ~ ~ a g e ~ i ~ c n t  &Control 
measures to relieve traflic cor~geslion in Cairo 

Type of 
suggested 
measures 

TDM 
measures 

LUM 
measure 

T M & C  
measures 

I 
Suggested measure Applicability 

Not applicable I (06, 
I Staggered working hours 
Odd-Even licence plate 
number system 
Vehicle licencing granted 
on assuring pcrmcnant 

qarking space 
Enterance to CBD tolled 
Restriction on importing 
private cars 
No petrol subsidy for 
private cars 
Developer to ensure 
provision of parking space 
in their developnlents -- 
Strict enforcement of 
illegal parking , parking 
incentives for 1~10\' and 
disinccntivcs for SOV .~ ~ 

Separate lancs csccluslvely 

( for HOV I 
* Note . 15 % of respondents arc missing cases 



15.1 Testinp Hvpothesis of Yo Differerice in Responses Anlone Grouns of Socio-Econon~ir 
arid Trip .llakirre Ctiaracleristics 

The aim of the analysis, presented in this sub-section, is to  attempt to infer: statis~ically, whether 
there is any sipnificant difference in the patterns of car users perceptual judgment regarding Travel 
Delnend Management measures and attributes as a result of variation in five socio-economic and 
three \vo~-k trip characteristics 

The five selected socio-econo~nic characteristics and their group divisions are as follcws: 
Gender (male \:ersus female) 
Fanlily size (a family of I member versus 2 versus 3 versus 4 versus 5 versus 6 niembers) 
Family income category (~:500 L E.,  500-1000, 1000-1 500, 1500-2000, >2000 L E  ) 
Car o\+nership (1 car versus 2 versus 3 versus 4 cars) 
Car users per family (1 user versus 2 llersus 3 versus 4 users) 

On the other hand, the three selected work trip related characteristics and their group di\isions are 
as follows. 

Car occupancy for work trips including driver (1 passenger versus 2 versils 3 versus 4 
versus 5 passengers) 
Working days per week (1 day versus 2 versus 3 versus 4 versus 5 versus 6 days) 
\C'ork days per week when car is used (1  day versus 2 versus 3 versus 4 versus 5 versus 6 

days) 

This comparison is meant to test whether, as a result ofvariability in these five socio-economic and 
three work trip related characteristics, there will be a difference in the way car users perceive 
d~fferent components of  Travel Demend Management measures. 

Where the variability in a sampling parameter is only limited to  two independent Groups (i e. G = 

2) as in gender (male versus female) the Wilcoxon-Mann-Whitney (M-W) test is appropriate. On 
the other hand, the Kruskal-Wallis one-way analysis of variance (K-W test) is considered to be the 
most appropriate test to  establish whether there is a significant difference among G independent 
sample groups. (i.e. where G > 2), or whether they have been drawn fiom the same population. 
These tests allow the flexibility of the various samples to  be random samples obtained from 
different populations, and where it is also acceptable to have these samples of different sizes. 

The rejectionlconfidence level, ie . ,  the level of significance for each of these tests, is set at a = 

0.05, where the null hypothesis (Ho) suggests that there is no significant difference in the responses 
among the control groups (G) and that the samples are drawn from populations having the same 
distribution. On the other hand, the alternative hypothesis (HI) assumes the converse, there is a 
significant difference in the responses among the control groups (G) and that the samples are drawn 
from populations stochastically different, i.e., having different statistical distributions explaining 
them The null hypothesis is rejected if the M-W or the K-W tests produce values with a probability 
of occurrence, under the null hypothesis, equal to or less than a (the probability of rejection; 

Results of applying these tests to  some of the questionnaire parameters are displayed in Table 6. 
The table shows for each of the parameters tested using the M-W or the K-W test, the probability 
of occurrence, and whether the null hypothesis is rejected or not rejected and consequently 
whether there is a significant or non-significant difference 



15.2 Trsrirlg II\.pothesis of So Aerrement .\mono, Respondents 

.A staiist!cd nieJsure of azreement and its significs~ce a c r e  compured to . test the judpenta! 
consensus asiong all respondents to the questionnaire ranking questions.. hleascres of agreement 
are. specificaliy, useful in obtaining an understanding and zppreciation of inter-judgment reliability 

\\'hen the responses are at least of the ordinal \?\el of informaiion. the Kendall coeEci,-nt of 
concordance \\' test is useful in determiring lne agreement among several respondents. The \\' 
coefficient is a measure of the relation among severzi rmkings given by the respondents. The \\. 
coefficient represents an index of the degree of difkcnce beiwsen the ac:ual agreement s5o:~;:i in 
the data and the total perfect agreement. Values of the \I' coeficient ran,oe betueen zero and cne 

The null h\.pothesis (s) suggests that the h' sets of responses are independent, i e ,  th? 
respondents' ranliings are unrelated to  each other. N here is equal t o  the total number of valid 
respo!lses On the other hand, the alternative hypothesis (HI) zssumes the converse; that the .\i sets 
of responses are dependent, i.e., the respondents' ranliings are related to each other The 
rejectioniconfidence level, i e .  the level of significance for this measure of agreement test, is set at u 
= 0.05, 

If the nidi hypothesis is rejected, it is statistically inferred tha: the agreement amdng the h' rankers is 
higher t h x  it would be due to mere random chance. A high o r  a significant value of \\' couid be 
understood as meaning that the respondents are applying the sane  cri~eria in rank25 the 
quest io~mire  parameters. However, it should be clearly stated that a high or a significant value of 
W does not essentidly mean that the obsemed rankLngs are the correct, impartial ones. Tzble 7 
shows the value s f  W for each of the questions that were tested by the Yendall coeficient of 
concordance test, as well as whether the null hypothesis is rejected or not rejected. 

15.3 Main Results of the Non Parametric Statistical Analvsis of Questionnaire 
Responses 

The main conclusions that can be inferred from the non parametric statistical analysis ofthe 
questionnaire responses can be summarised as follows: 

1 The results of  significance testing of the hypothesis of  no difference in responses among the 
sample groups of respondents, displayed in Table 6, indicate that for most of the tested 
questionnaire components there is no significant, statistical difference in the responses among 
the various independent sample groups branching from the five selected socio-economic 
characieristics, namely gender, family size, family income categoq, car o&ership, and car users 
per family. 

2 The results of  si_rmificance testing of the hl-pothesis of  no difference in responses among the 
. sample groups of respondents, displayed in Table 6, indicate that for most of the tested 

questionnaire components there is no significant, statistical difference in the responses among 
the various independent sample groups branching from the three selected work trip related 
characteristics, namely car occupancy for work trips, working days per week, and work days 
per week when car is used. 



3 As a ccnsequence of ! 2nd 2, it might be valid to drau. conclusions pertainins to the potentiaiity 
(ncceprability, appiicabiiity and eficti\.eness) of l'ra?,el Demend Management measl~res in 
re!ie\ing t r f i c  congestion in Cairo from the combined responses of these groups 

4.  However, it is fair to state that some questionnaire components when tested showed that there 
exists a statistical difference in the way these were perceived by respondents belonging to the 
~ar ious  independent sample groups. These are mainly displayed in Table 6 

5 .  The results of significance testing ofthe hypothesis of no agreement amonp car users in thei: 
ranking of determinants affecting their choice of private car for work: trips:charactenstics o fa  
praposed premjuni bus transit service, and factors discouraging participation in a carpocling 
synem and displayed in Table 7, show that it is statistically plausible to reject the hpothesis of 
no consensus, regarding the rapkings and that the respondents' r a d n g  could be in agreement 
and hence could be related. 

16. .A PROPOSED INTEGRATED PACKAGE TO RELTE'T TRAFFIC 
CONGESTION M CAIRO 

Transportation systems are multi-dimensional in that they are multi-modal, multi-sectoral, muhi- 
faceted, multi-probi.rmatic, multi-purpose, multi-operational, multi-organisational, muiti-effect, 
multi-o\\nership, m~iti-nehvork, multi-technological, and multi-disciplinary. In complex. large scale 
syst t~ls ,  like transport, problems are rooted in the basic structure of the system. Actions taken to 
dea! n\hh one problem may create difficulties else where. 

In addition to the desirable outcomes of the transport system of mobility and accessibility, traffic 
congestion and other negative outcomes also result of this complex system. Traffic congestion 
possesses a lot of the above stated multi-dimensionality. Most traffic congestion relieve 
prcgrammes can be described as piecemeal approaches, i.e looking at separate solutioils for single 
problems at single sites. however, this research as others, see May, 1991a & b, advocates the 
development of integrated packages to  relieve the traffic congestion problem in Cairo. It has been 
also recently reported in Replogle and Dittmar, 1994, that all metropolitan areas in the USA 
over 200,000 should develop effective congestion management systems which integrate Travel 
Demend Management into transportation planning, programming and cperations and include 
land use management and pricing elements. This requires Travel Demend hlanagement to  be 
integrated into all aspects of transportation and community planning and development, rather 
than being treated as an add-on to  the current process 

This research develops an integrated congestion relief package for the city of Cairo. The packase 
would encompass dfierent: 

strategies, 
policies; and 
measures 



that arc Inov.n to pie) a role in relieving traffic consestion and assccizred problems Several 
studies viere undenaken to asses the effectiveness of congestion relief packages in dirl.e:ent 
parts of the worid, see Ingham, 1992 for a study that used SATUfL"J to quantifj the eEect of 
congestion relief measures in the Johannesburg CBD, see Jraiw, 1991 for a quantification o f  
the cost effectiveness of Travel Demend Management in Meibourne, see Mierzejewski, 1991 
for a cost effectiveness study on Travel Demend Management in Florida. The most 
comprehensive of these studies was undertaken by Colenan et al., 1990 uhich looked a: the 
effectiveness of Travel Demend Management throughout the USA Priontisation and choice of 
congestion relief packages can be based on criteria such as. 

public acceptability 
applicabilit). an? eEe'eaiveness 
potentiality of package insredients to work together towards achieving favorable trzffic 
conditions u-ithn available resources. 

ease of mip1emenrs:ion and maintenance; 
level of s~ypor t  and political acceptance. 
economic appraiszl, 

The integrated package of strategies, policies, and measures meant to relieve traffic 
congestion in Cairo is displayed in Figure 15. The formation of this integrated packa, "e was 
partly guided by the above stated prioritisation criteria and partly dependent on the literature 
examination, the results and conclusions of this research and the experience of the authors As 
shown in the Figure, the package integrates supply and demand based strategies including 
TSM, Traffic Xlanzgement and Control, Land Use Management and Travel Dexenc! 
Management strategies. Lt'irhin each of these strategies, a number of policies are seltcted, 
which is then more detailed into a set of related specific measures. 

An action program for the implementation of the integrated traffic congestion relief package ought 
to be developed. This entails splitting the implementation of the package into parallel and sequeE:ial 
stages and time karning these stages. It also requires establishing the necessq  contacts and 
preparations with the various agents and organizations at the different levels through w h c h  the 
integrated safety packzge wcu!d be implemented. AU in all, this is meant to coordhate, harmonise 
and guarantee the smooth implementation of these stages of the developed integrated package 
through the various orsanisations. 
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T h e  overall aim of this paper was to provide a means o f  understanding Travel Denjznd 
.\.lansgenient in a comprehensive mar.ner and assist in decisions on whether ro use ::nd 
implsment (zssess potentizli!~ 00 Travel D:mend Management in relieving trafic conges~isn 
in Cairo The paper discussed why the need for Travel Demend Management has arisen, the 
objscti\.es o f  Travel Dern:nd Xlznagenent, and presented an overview of the general 
char'~crzristics o f  Travel Demend hianagement. A comprehensive list of Travel Demend 
llanagernent measures was provided, together with performance and evaluation criteria. 

T h e  paper reviewed and compared the ma i~ .  strategies adopted for relieving traEc congestion 
and  in particular the various Travel Demend hianagement policies and measures. The paper 
went on t o  present the results of an attitudinal questionnaire survey conducted ~ i t h  a sample 
o f  car-users in Cairo. The questionnaire was meant to  recognize the work trip characterisrics, 
patterns o f  parking of  car users in Cairo and determinants afiecting their mode choicz to use 
the private car. The first main objective of the questionnaire was to expose car users to  three 
main potential Travel Demend  management alternatives namely, the introduction o f  a new 
premium bus transit senlice; an organised carpooling service, and the possibility for 
teleworking with t t  e inlenrion of identi6ing car users' acceptability of these mzasiires and 
their perception towards possible modzl shift and use of these services. 

T h e  second main objective of the queslionnaire was  to  assess the potentiziiry, in terms o f  
acceptability, applicability and effectiveness, o f  a set o f  Travel Demend klanz~ement,  Land 
Use  Management and Traffic Management and Control related measures meant to relieve the 
traffic congestion problem in  Cairo. 

T h e  paper presented the results of a nonparametric statistical analysis meant ;o identi@ 
whether differences in socio-economic and work trip characteristics of car users would hzve a 
significant effect on their perceptual judgment towards the  attributes x d  pote~tiality 
(acceptability, applicability, effectiveness) of Travel Demend Management, Land Use 
hlanagement and Traffic Managenent and Control related measures in relie~ins the traffic 
congestion problem in Cairo. 

Finally, the paper concluded with developing an integrated packase of supply and demand 
based strategies, policies and measures meant to relieve traffic congestion in. Cairo 

T h e  ma in  conclusions of this research can be  summar i sed  in the  follawiiig points: 

X typical famlly s17e of an affluent fam~ly in E g p t  is 4 with a monthly income o fo re r  
2000 Egyptlzn psands (L E ) (S 1 = 3 4 L E ) 

0 A typical rate o f  car oanership is 1 car per family with 2 ncernbrrs of the family having 
access t o  the car. 

The majority of private car users in Cairo are rliales 

The  average time for a \vork trip in Cairo using a private car is 32 minutes 

142 



The majorit!, of car users in Cairo work 6 or 5 days per week 

The majority of car users in Cairo commute to work using their pri\,ate cars 

Almost 124'0 of car users in Cairo might have a tendency to leave their pri\,ete cars and use 
another mode of transport, including car sharing, for at least one working day per ueek 
This conclusion can be verified by looki~?g at the stated car occupancies which despite 
dominated by the single occupancy vehicle (21%j, yet 16.3% of the respondents stated 
that their average car occupancy is 2 passengers, and 16% stated that rheii a\.e:age car 
occupancy is 3 passengers. 

The majority of car users perceive that using a car is not essential for performing their 
work. 

The majority of car users in Cairo use on street parking respectively at residential 
locations and work destinations. 

'Saving of time" is considered by most c2r users as the most important factor affecting 
their preference to use a private car as the mode for commuting to work. This is followed, 
in order, by: comfort, door to  door (hone to work) mode of transport, fieling of privaq, 
security, social status, and safety. 

Taxis and to sonie extent public buses are recognised by some car users as existing 
available alternatives to private cars. 

Carsharing is very rarely recognised by car users as an existing alternative to private cars. 

Extremely limited usdge of alternatiie modes was stated by those car users who recognise 
the existence of'such modes 

e 'Buses guararieed to arrive at scheduled and advertised timesnis perceived by car users 
as the most important characteristic to be provided in a newly proposed premium bus 
transit service. This is followed, in order, by: buses ofiering direct services with no need 
for tra!lsiirs, a convenient seat is guaranteed, bus stops near home/work, frequent seriice, 
fast sen~ice, and air conditioned buses. 

By comparing the determinants affecting the preference of using private cars with the 
proposed premium bus service characteristics, oce can notice the high importance placed 
on reliability and time saving hctors. 

The majority of'car users stated that they would be encouraged to leave their cars and use 
the premium bus transit service. 

'Fear of sometimes being delayed" is perceived by car users as the main possible 
discouraging factor for using a carpooling system This is followed, in order, by: feeling 
that some privacy is !ost, fear of sharing with unsafe drivers, feeling insecure of riding with 



people you do nct know, do not like to share with smokes, do not like to share wirh 
taik~ti\-e people, do not like to share with opposite gender 

BJ- comparing the determinants affecting the preference of using private cars with the 
f x t o r s  that might discourage car owners to participate in a carpooling system, one car, 
again notice the high importance placed on the time factor. 

Respondents were asked to state their attitude as to whether the orgznization of such a 
ride share s!.sien?, in a manner that avoids ail the previously stated discouragement fac:ors, 
would inevitably encourage them to leave their cars and carpool, 49',6 stated their 
\villingness to use sucii a service. The majority of the respondents (41%) thought thst a 
private agency would be the best form for organisin such sen,ice However, 53% of the 
respondents aated their unwiliingness to participate with their own cars in such a system. 

38% of ;espondents have indicated that some of their work duties can be performed at 
home. Of these respondents, 74% have indicated their willingness to be allowed to stay at 
home for some days during the week to perform such duties. 

'Staggered working hours" is considered by most car users to be a h'ighlv applicehle 
Travel Demend hlanagement measure and 26% of these respondents indicated that such 
meashre could be hliy efTective in relieving traffic consestion. On the other h n d  the 
vehicle licensing to be granted on assuring permanent parking space was considered by 
ciost car users ti. be inapplicable. 

As for the proposed L A m  USE MAVAGEMENT related measure, tlie majority of car 
users have indicated the applicability of developers having to provide parking space in 
their developments and 40% of these respondents indicated that such measure could be 
fully efTective in relieving traffic congestion. 

As for the two TR4FFIC M.kWAGEhENT &\TI COSTROL nlrasilres, most car users 
have also indicated that strict enforcement of illegal parking as n 611 as the provision of 
parking incentives for BOV and disincentives for  SOV are hiy::!y applicable measures 
and 25% of these respondents have pinpointed to the full efTectiveness of such meastires in 
relieving traffic congestion. This emphasises the results obtained regarding the pote:ltial 
congestion problems arising from on street parking, causing a reduction in through traffic 
flow and leading to trzffic congestion. On the othel- hand: the designztion of exclusi\~e 
separate lanes for HOV was perceived by 47% respondents to be inapplicable. 

For most of the tesred questionnaire components there is no significant, statistical difference in 
the responses among the various independent sanple groups branching fiom the five selected 
socio-economic characteristics, namely gender, family size, family income category, car 
ownership, and car users per family. 

For most of the tested questionnaire components there is no signi5cant, statistical differe~ce in 
the responses among the various independent sample groups branching from the three seleaed 
work trip related characteristics, namely car occupancy for work trips, \\-orLng days per week, 
and work days per week when car is used. 



:Is a consequence of the above stated 1u.o concli!si~cs. i t  rnis!?t bc 1.3ii3 to draw cor.clusions 
penaining to the potentiality (acceptability, zppiicability and effecti\.eness) of Travel Dernend 
hlanagement measures in relieving traffic congestion in Cairo from the combined responses of 
these groups. 

However, it is fair to state that some questionnaire corripoceats  hen tested showed that there 
ezists a statistical difference in the way these were percei\.ed by respondents belonging tc. the 
various indepecdent sample groups. 

The results cf significmce testing of the hypothesis o lno  agreement among car users in t!?eir 
ranking of  determinants affecting their choice of pikate c3r for work trips; characte+,stics of a 
proposed premium bus transit senice; and factors discouraging participation in a carpooling 
system, show that it is statistically plausible to reject the hypothesis of no consensus, regzrdinp 
the ranhngs and that the respondents' ranking could be in apeement and hence cou!d be 
related. 
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