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ABSTRACT 

The aim of paper is to carry out a benchmarking analysis among European and North African 

Cities in order to point out the improvement areas for a Sustainable Urban Public Transport 

System. The focus is to improve public transport performance, all aspects such as fares, 

operational effectiveness and attractiveness of the service. 
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INTRODUCTION 

The successful of public transport in some of major cities in Europe and North Africa, that are 

often economic centres national and/or regional level, is linked to the organization of the 

urban transport system rather than other factors (i.e. social, economic, environmental, urban 

planning and etc.). 

The urban transport is one of the emblematic local sector that knew a double evolution in the 

European area. On the one hand, in some European countries, the decentralization reinforced 

the local regulation of the public services with a “competition for the market”, by legitimating 

the role of the local communities (becoming authorities of transport). The reflections on the 

measuring instruments of the performance fall under this quite precise context of the process 

of decentralization. In the other hand, the liberalization, by the introduction of a European 

regulation with a “competition by the market” (tendering contracts), comes to upset the 

technical, lawful and economic conditions under which the local service is organized (M. 

Moudjed, 2007). 

The sustainable mobility approach requires actions to reduce the need to travel (less trip; i.e. 

by ICT, internet shopping, tele-working and so on), to encourage modal shift (i.e. by transport 

policy measures), to reduce trip length (i.e. by land use and urban planning) and to encourage 

greater efficiency in the transport system (Banister, 2008). 
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According to literature, key factors that influence the development of transportation are 

classified by following categories: 

1. Technology: technology can contribute to sustainable transportation by improving 

efficiency of service. 

2. Economic development: transportation projects are highly sensitive to economic 

changes. 

3. Spatial and land-use patterns: the travel demand and transportation system are 

influenced by the size of the urban area, building density, activities location.  

4. Government policy: Authorities are strongly involved in transportation development. 

5. Social and behavioral trends: individual behavior is a combination of habits, practical 

and emotional considerations. Thus, social values and norms may greatly affect the 

transportation choice of individuals. 

The EU Project Plume (Planning and Urban Mobility in Europe, 2002) of the EU 

Commission affirms that “the essential prerequisite to guarantees the success and the 

promotion of public transport is the integration of transport planning and land-use policies”. 

The approach should be strongly linked to legislative and rules framework. Thus, as a result, 

best practices must be adapted to specific urban context and to needs of citizens.  

In such context, the identification of a standardized set of transport performance indicators 

would allow to analyze quantitatively the performance of public transport services and 

sustainability of whole urban transport system. Transport Performance Indicators (TPIs) are 

standardized measures (both quantitative and qualitative) suitable for analysis in order to 

appraise the feasibility of a transport policy or infrastructural project and/or the performance 

of a urban transport system. 

The legal nature of the local authority that manages public transport system and of its 

integration in effective and efficient way with private modes in the urban area, its skills, its 

operational modalities and sectors in which it operates have different characteristics that 

should be highlighted and analyzed. The road pricing as Demand Transportation 

Management strategy allows to reduce traffic flows and congestion; home-work plans 

designed by mobility manager for firms with more than a certain number of employees, and 

park & ride strategy for integration of transit are only some examples of policy measures to 

improve the management of public transport. The sources of funding for public transport 

operators in medium and large cities come primarily from revenues from the fares/pricing of 

services provided (i.e. park and road pricing, transit fares, etc.) and by national and/or 

regional co-funding.  
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The centralization in the organization and in the coordination of all public transport 

systems/services within the urban area can improve its attractiveness, its economic 

development and its role within the area and its sustainable development. The public transport 

system of London, for instance, has developed peculiar patterns; since it incorporates and 

effectively manages not only the different public transport services, but also the transport 

infrastructures of the city as well as various aspects of mobility, such as road congestion 

issues.  

A good urban public transport system with an important role in the mass transit, is a crucial 

success key for the development economy, reducing the externalities due to the congestion 

and pollution emissions. Further it allows to reach objectives of sustainability even at local 

level as such greenhouse gases reductions. 

Further every application is site dependent and uses specific set of indicators. The lack of 

homogeneity in detection, measure, store and  monitoring of standardized performance 

indicators often does not permit to compare different urban contexts. 

In some cities in Europe and North Africa, a number of policy measures have been already 

applied and providing very positive results. Therefore, the aim of our analysis is understand if 

the current public transport system in cities of developing countries, can be improved by 

further organizational and management tools, comparing North Africa’s cities with European 

ones, using these as benchmarking models for improvement of overall urban transport system 

where it is poorly efficient and sustainable.  

 

METHODOLOGY 

Benchmarking is a technique can be used for performance management. Key themes in 

benchmarking include performance measurement, comparison, identification of best practices 

and improvement (Geerlings et al., 2006). Therefore, benchmarking is about comparing an 

organisation’s performance on a number of measures relative to peer organisations and from 

this deriving a set of appropriate targets (the benchmark) for the organisation. In other words, 

the process not only reveals the present performance status of an organisation against its peers 

but also provides information on the areas and scale of potential improvement and the best 

practices for implementing changes that effect improvement (Henning et al., 2011).  

The figure 1 shows the development of a benchmarking process for the transport area. It 

shows the iterative process involved in the planning and comparison of processes and in 

adapting the results to define organisation’s target performance levels. Benchmarking remains 
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a cyclic process of continuous improvement that not only aims at improving organisation’s 

performance but also the benchmark process itself (Andersen, 1999). 

 
Fig. 1 – Phases of a typical benchmarking project (Andersen, 1999). 

 

An interesting experience in this context is EMTA1 Barometer of Public Transport, that 

compares the following aspects of participating city/regions:  

• Basic Socio-Economic Data of Metropolitan Areas (population etc.), 

• Mobility (modal split etc.), 

• Description of the Public Transport System, 

• Fares and Financial Aspects. 

The BEST Project (2003) compares how the citizens perceive the public transport service, the 

focus is on customers. The objective is to strengthen public transport organizations focus on 

customers’ needs and expectations, and to establish a learning process among public transport 

professionals in Europe. The carried out survey collected data about how citizens’ perceive 

the following aspects of public transport: citizens’ satisfaction (overall satisfaction with public 

transport), traffic supply, reliability, information, staff behavior, personal security and safety, 

comfort, social image, value for money, loyalty. 

The comparison among public transport systems in different context (cities or metropolitan 

areas) is not easy for the specificity of the analyzed reality. The efficiency and performance of 

each transport system depends on many factors among which the geography, the demographic 

structure and the cultural heritage of population, the travel behavior, the habits, the bounds of 

                                                 
1 Benchmark of public transport networks among EMTA members, 
http://www.emta.com/rubrique.php3?id_rubrique=46 
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environmental capacity identified by rules, as well as by national policy in the transport 

sector.  

Therefore, benchmarking is used in the decision process:  

• to identify the areas of improvement by having a holistic view of comparisons with 

benchmarking partners, relative performance assessment can be undertaken for all 

performance areas specified in the TPIs. The focus is to improve public transport 

performance, all aspects such as fares, operational effectiveness and attractiveness of 

the services should be addressed in order to make a successful impact with 

improvement initiatives.  

• to develop appropriate and practical performance targets or bench-marks, directing 

resources to particular performance areas. 

• to learn from others by knowing what strategies they have adopted in their 

performance improvements a natural outcome of the benchmarking process is the 

awareness of good examples of successful policies and strategies. 

Further, the assessment of the urban transport system’s sustainability by a identified set of 

transport performance indicators, in order to measure and hence to compare the performance 

of urban public transport systems, provides the opportunity for understanding its structure in 

its different organizational, managerial and operational aspects in order to achieve the goals of 

efficiency and sustainability of service. 

 

DATA SOURCES 

Data collection of TPIs is a crucial phase, but data detection and monitoring are not 

standardized at the urban level; there is not hence a standard for data collection, this aspect 

makes much difficult to compare different contexts. This issue is critical and can bound the 

carried out analysis. 

One of main data sources at city level is Eurostat Database Core Cities that provides various 

sustainable and transport performance indicators. This dataset can be used in order to collect 

data from European Cities. Data are collected at a number of different levels, namely: core 

cities, larger urban zones and sub-city districts (for a smaller subset of indicators). The urban 

audit defines a city as a legal entity (administrative concept), and delineates the ‘core city’ 

according to political and administrative boundaries; Cities are almost 450; data are averaged 

over four years from 1989 to 2010. Another data source is the Mobility in City Database 

project (UITP, 2006 even if with obsolete data, reference year 2001) compiled and compared 

the data on urban transportation of over 100 cities around the world. The project was initiated 
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by International Association of Public Transport (UITP) with a primary focus on 

sustainability and public transport. Over 200 indicators relating to passenger transport, 

emissions and energy and demand management were reported. 

An important future data source at city level (since, it is actually not able to produce report) 

will be provided by Global City Indicators Program. It provides an established set of city 

indicators with a globally standardized methodology that allows for global comparability of 

city performance and knowledge sharing2. Concerning data of North African Cities most part 

of TPIs were extracted by MENA Project, (UITP, 2007) and World Development Indicators 

(World Bank, 2011).    

 

PUBLIC TRANSPORT IN NORTH AFRICAN CITIES 

North African cities have common patterns as: 

− a rapid urban growth with an increasingly marked disparity between the centre and the 

rapidly growing and ill-equipped outlying neighbourhoods; 

− 50% of the population is under 20 years old;  

− 50% of travels are home-to-school trips; 

− low car ownership rate; 

− insufficient supply and near permanent saturation of public transport services. 

Several countries in Africa have put in act a combination of policies, including traffic demand 

management policies as well as the provision of cleaner and more energy-efficient public 

transport systems. Among these the Bus Rapid Transit (BRT) system was introduced only 

recently to Africa’s transport system, as part of strategy towards sustainable urban transport. 

The main benefit of BRT is to simulate a mass transit system using exclusive right of way 

lanes in line with the metro systems well known in developed countries, but using bus 

technology instead of rail. The BRT costs a small fraction of the modern rail-based transit 

system and draws on best practices from modern metro systems in managing operations, 

including pre-board fare collection and fare verification, enclosed stations that are safe and 

comfortable, clear route maps and real-time information displays. During the last decade, the 

Bus Rapid Transit system has attracted the attention of a number of cities in Africa. Cairo, 

Lagos, Johannesburg, Dar es Salaam, and Dakar have either introduced the BRT as an 

alternative mass transport system.  

                                                 
2 http://www.cityindicators.org/Default.aspx 
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The underground mass transit system continues to be a rare mode of transport in Africa. 

Egypt completed the construction of the Cairo Underground Metro and started operation in 

2000. The Cairo Metro, the first of its kind in Africa and the Middle East, carries an average 

of 2.7 million passengers per day. Following Egypt, which has been operating the system for 

almost a decade now, Algeria is developing an underground transport system, the first line of 

which is 9.5 km long. Each metro train will have 1200 seats and will run at a maximum speed 

of 70 km/h. Another line with a route length of about 9.5 km is expected to be opened in 

2012. The service on the first line, which is planned to start in 2009, is reported to be the first 

heavy subway system in the Maghreb Region.  

The scene in the Africa/Middle East region is very diverse in terms of the deregulation and 

privatisation of passenger public transport. The Egyptian state railways have been undergoing 

a restructuring and investment programme since 2007, due to finish in 2011, and which 

comprises around EUR 1.4 billion. The objective is to set up three business units (long-

distance transport, local transport, freight transport) and to ensure the permanent success of 

their operation through new investment. In relation to this, part privatisation for rail freight 

transport is at least under discussion which, if it succeeded, would make part privatisation in 

passenger transport also likely. Urban rail transport is still in state hands and there are no 

signs of deregulation becoming likely (UN, 2009).  
In Egypt, the Cairo metro is currently building its third line, which will provide a link to the 

city’s airport (34 km). Three further lines, with a total length of 63 km, are being planned for 

building between now and 2022. Cairo is also the scene of a vast project involving the 

refurbishment and modernisation of tramway networks (2 lines) and commuter railway lines 

operated by the national rail company, ENR. 

In Algeria, numerous projects are being developed at speed. The commuter rail transport 

project in the suburbs of Algiers will be consolidated through the purchase of 64 new electric 

train cars. This fast line, on which trains will serve the 29 stations between El Affroun and 

Thenia every seven minutes, will be operational from September 2008. The line will be 

carrying some 55 million passengers by 2010 and 80 million passengers by 2020. Algiers has 

resumed building work on its metro (three lines, 56 km, commissioning of phase one in 

2008). Once the whole of metro line 1 has become operational, the metro will be able to 

accommodate some 150000 passengers per day. It will have 16 stations and a length of 14 

km. The two other metro lines will be subject to possible consideration between now and 

2020. Building work on Algiers’s first tramway line began in July 2006. The completion 

deadline for this 16.3 km twin-track line serving 30 stations has been set for mid 2009. It will 
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link El Annasser to El Kiffan. The future tramway is expected to transport between 150 000 

and 185 000 people a day. 

We have focused our attention on four North African Cities: Algiers, Cairo, Casablanca and 

Tunis describing their characteristics. 

  

ALGIERS 

ETUSA, the Algiers urban and suburban public transport company, is the main operator. The 

liberalization of the sector was immediately followed by the proliferation of private operators 

and an overall increase in supply. This led to a drop in the market share for public operators 

who lost their monopoly. The Ministry of Transport prepared a public urban transport plan 

and a master traffic plan designed to resolve the problems bedevilling the transport sector in 

Algiers and meet the travelling needs of the population. This plan centres on two main 

ongoing projects likely to improve the services offered to passengers and ensure integration 

and collaboration among the different modes of transport.  

It concerns the following projects: 

− The rail transport project in the suburbs of Algiers will link in 7 minutes the 29 

stations of the El-Affroun-Thenia line thanks to the acquisition of 64 new electric 

trains.  

− The first line of the 56 km metro project (3 lines) linking the Grande-Poste to the Hai 

El Badr city will go operational in late 2008. This line will be extended westwards 

towards the Matyrs Square for linkage with West Algiers tramway and eastwards 

towards El-Harrach for linkage with the Algiers suburban train. It will be able to 

transport 150,000 passengers per day in 16 stations on a stretch of 14 km; the other 

two metro lines could be realized between now and 2020. 

− The tramway project comprises two lines: a 23.2 km line, linking the centre of Algiers 

to Dergana; construction work started on 5 July 2006 and it will go operational in late 

2008. And a 16.3 km line serving 30 stations and linking El Annasser to El Kiffan.  

By 2008/2009, the capital, Algiers, have a diversified and interconnected multimodal network 

which will possibly translate into better, more regular and quality services. Nonetheless, there 

are still enormous investment needs in Algiers transport networks and traffic due to high 

unmet demand of the urban population. 
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CAIRO 

The population of Greater Cairo Region (GCR) has registered a rapid growth of 2.5% p.a. in 

the last years and reaches approximately 20 million inhabitants. This growth is accompanied 

by a sprawl of the city: GCR radius is about 60 km. Cairo represents 25% of the population of 

Egypt and 57% of the total car fleet of the country. The car ownership rate in Cairo is about 

59 cars per 1,000 inhabitants. Although this rate is relatively low, traffic congestion is a 

crucial issue in GCR. It also hosts 51% of the total bus fleet of Egypt. 

GCR metro network includes two lines: line 1 Helwan – El Marg (44 km); line 2 Shobra–El 

Moneeb (21.5 km); line 3 Imbaba – Cairo airport (34.2 km) is under construction. Further 

three additional routes are planned: line 4 Naser City– El Haram (24 Km); line 5 Naser City– 

Shoubra (19 Km); line 6 Maadi– Shoubra (20 Km). According to Cairo Transport Master 

Plan, the demand for metro trips will reach 8.7 million passenger/day in 2022 that means that 

metro lines 1,2 and 3 will be saturated (maximum capacity: 5.76 million passenger a day). 

Thus the extension of the network will be indispensable. Bus services in Cairo are suffering 

from a number of problems including: low tariff (due to social aspects), ageing fleet (63% of 

the buses fleet and 43% of the minibuses fleet exceed 12 years age), over employment and 

extending of service area due to the political aspects. Finally, GCR is served by 163,300 taxis 

and microbuses (shared taxis) which cover 2.7 million passenger trips daily.  

 

CASABLANCA 

The crisis of public transport is attributable to the following reasons: 

− vehicle fleet is old; 

− dissatisfaction of public transport users with the poor quality of service; 

− lack of an adequate maintenance policy; 

− emergence of private operators in urban transport; 

− inadequate pricing policies. 

Public and private bus fleets are made up of a wide range of vehicles from 25 seats to 130 

seats, although this last type (articulated buses) is rare. These vehicles are put in service 

according to their availability and not always on the basis of the usual demand-based 

principles. Furthermore, many vehicles are not adapted to urban transport which is 

characterized by big passenger flows at bus stops (which are many in urban areas). High bus 

floors and inadequate doors hinder passenger flows and significantly reduce commercial 

speed (which is already low due to traffic density on the routes used). Average fleet age is 
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above 6 years. Bus fares remained unchanged during the last years. The Wilaya of Greater 

Casablanca is attempting, through the new M’dina Bus Company, to minimize the thorny 

problems of urban transport. It intends to ease travels and reduce the wait at run-down bus 

stations (where they exist). Furthermore, passengers have no means of knowing when buses 

are to arrive. M’dina Bus cannot meet all the mobility needs of Casablanca given the steady 

growth of its population and the boom in economic and social activities. Lack of organization 

and the emergence of M’dina Bus have led to the gradual collapse of private companies. 

Casablanca transport system includes the Al-Bidaoui express rail network that services 

Casablanca and its suburbs. A month’s season ticket costs 30 euros. The airport link is not yet 

operational. Three tramway lines, a metro line and an express rail line (already operational) 

will be built under the project to improve on mass transport. 

 

TUNIS 

Tunis Public Transport Company (STT); running a fleet of buses (220 lines) and a light rail 

network (46 Km), providing the public transport service to around 2 million passengers. 

National Rail Company (SNCFT): Providing the major service of public transport between 

the capital down town and the southern suburb using a railroad line of around (25 Km), also 

providing transport between the capital and many other sections of the republic. Tunis bus 

network includes 220 routes served by 1148 buses. Tunis light train offers transport within the 

city and connects Tunis to suburbs with 6 major lines: 

 

RESULTS OF ANALYSIS 

For analysis we have taken into account 16 cities of which 12 are European cities and 4 of 

North Africa. Moreover, in order to compare the effectiveness and the sustainability of urban 

transport systems, we have considered 11 transport performance indicators reported in table 1. 

This table shows the descriptive statistics for each TPI maximum, minimum, mean and 

standard deviation values respectively.  

Table 1. Statistics of TPIs 
 Vmax Vmin Vmean Vstdev 

Total population in Urban city 15546100,0 489562,0 3016983,2 3838106,0 

Car thefts in Urban city - number per 1000 

inhabitants 

12,1 1,5 4,4 2,9 

Employment/Population (of working age) Ratio 1,0 0,4 0,6 0,2 

Total land area (km2)  1572,0 84,7 519,0 467,2 

Population density in Urban city 35020,0 1312,9 7305,0 8576,5 
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Share of journeys to work by car Urban city - % 63,8 23,2 42,6 11,4 

Registered cars in Urban city –  

number of cars per 1000 inhabitants 

707,5 53,0 303,1 182,4 

Number of deaths in road accidents per 10000 

population 

4,2 0,1 1,0 1,3 

Average time of journey to work 61,2 26,0 38,2 11,0 

Number of stops of public transport per km2 34,6 0,1 9,6 8,9 

Cost of a monthly ticket for public transport  88,0 7,2 41,8 23,4 

 

Therefore, all TPIs have been normalize in the range [0,1] as follows: 
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Paris Low Low Medium Low Medium Low Low Low Low Low Medium 
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Low Low Medium Low Low Medium Medium Low Low Low Low 

Stockholm Low Low High Low Low Low Medium Low Low High High 

Oslo Low Low Medium Low Low Medium Medium Low Low Low High 

Helsinki Low Medium Medium Low Low Medium Medium Low Low Medium Medium 

Berlin Low Low Low Medium Low Medium Medium Low Low Low High 

Lisboa Low Low Medium Low Low Medium Medium Low Medium Low Low 

London Medium Low Medium High Low High Medium Low Medium Low Low 

Algiers Low High Low High Low Medium Low Medium High Low Low 

Cairo High Low Low Low High Low Low High High Low High 
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Low Low Low Low Low Low Low High High Low Low 

Tunis Low Low Low Medium Low High Low High Medium Low Low 
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It should be noted that European cities, despite with their differences, are characterized by an 

efficient public transport, highlighting a low average time of journey to work and a good 

public transport supply. Nevertheless they have an high car ownership. Conversely, North 

African cities have low car ownership, but they have not controlled the urban sprawl over 

time. Thus they are characterized by very large urban areas with a limited public transport 

supply and low quality of service. This aspects is still highlighted in table 3, that shows the 

policies adopted by cities, in last years. 

 

Table 3. Adopted policies in cities 
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Urban Planning & Transport   

Control of urban sprawl √ √ √ √ √ √ √ √ √  √      
Integration of public transport 

planning 
√ √ √ √ √ √ √ √ √ √ √ √ 

    

Rules limiting the construction 

of parking place 
 √   √ √  √   √      

Transport Demand 

Management 
 

Parking regulation e 

restrictions 
√ √ √  √ √ √ √  √ √ √ 

    

City centre access control √ √   √  √ √  √  √     

Pedestrian areas and low traffic 

zones 
 √   √ √ √ √ √ √ √ √ 

    

Urban toll √ √ √ √ √  √ √  √  √     

Development of Public 

Transport 
 

Investment in public transport √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Extension of reserved routes 

and public transport priority 

schemes 

√ √ √ √ √ √ √ √ √ √ √  
 √ √ √ 

Improvement of service quality √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Attractive price scale √ √ √ √  √ √ √ √ √ √ √ √ √  √ 

Organization and Integration  
Public transport organization √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Network integration 

(information, fares…) 
√ √ √ √ √ √ √ √ √ √ √ √ 

 √  √ 

Legend: √ = adopted. 
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CONCLUSION 

 

There are difficulties, on a theoretical as well as on a practical level, related to the 

implementation of policy measures in the city context. Every application is site dependent and 

uses specific set of indicators. The lack of homogeneity in detection, measure, store and  

monitoring of standardized performance indictors often does not permit to compare different 

city contexts. In such situation, a standardized set of performance indicators would allow to 

analyze quantitatively the effects of adopted policy measures.  

Data collection of TPIs is a crucial phase, but data detection and monitoring are not 

standardized at the city level; there is not hence a standard for data collection this aspect 

makes much difficult to compare different city contexts. This issue is critical and bounds the 

analysis of benchmarking.  

The outcomes of the comparative analysis are consistent and so summarized. An high value of 

sustainability is associated in general to small-medium cities in term both population and 

urban area; nevertheless, for large cities, the adoption of policy measures, from a side, to 

control the urban sprawl, from the other side, to manage the urban transport demand with an 

adequate public transport development allows to achieve a more sustainable mobility (i.e. 

London). North African Cities have, from an hand, a delay in the adoption of urban planning 

and transport demand management policies; from other hand, to reduce demand for inner-city 

travel, better integration of development plans with transport infrastructure can result in more 

effective investments. Planning for compact cities and neighborhoods shortens trip distances 

and makes public transport more economically viable and reduces the need for motorized 

travel by co-locating settlements, work and school facilities. Therefore, enhanced systems for 

public and non-motorized transport in well designed communities can have significant 

benefits for enabling access to better housing and employment options for the poor (UN, 

2010). 

 

REFERENCES 

Andersen, B., 1999. Industrial benchmarking for competitive advantage. Human Systems 

Management 18 (3), 287–296. 

Banister, D. 2008, The sustainable mobility paradigm. Transport Policy, 15: 73-80. 

BEST 2003. Benchmarking European Sustainable Transport: Final Publishable Report. 

Brussels, Belgium. 

449



Geerlings, H., Klementschitz, R., Mulley, C., 2006. Development of amethodology for 

benchmarking public transportation organizations: a practical tool based on an 

industry sound methodology. Journal of Cleaner Production 14, 113–123. 

Henning T. F.P., Muruvan S., Feng W. A., Dunn R. C., 2011, The development of a 

benchmarking tool for monitoring progress towards sustainable transportation in New 

Zealand, Transport Policy 18 , 480–488 

Mounia Moudjed, 2007, on the interest of introducing performance indicators in the french 

urban transport: a proposal for an european benchmarking analysis, Nectar 

Conference Porto, May 9-12 2007, Porto, Portugal. 

UITP, 2007. Overview of Public Transportation Middle-East and North Africa, UITP 

Publication 1-120. 

UN, 2009. Africa Review Report on Transport, UNITED NATIONS, 1- 88. 

UN, 2010. A New Perspective Sustainable Mobility In African Cities, UNITED NATIONS, 1- 

32 

World Bank, 2011. World Development Indicators, 1 – 466.   

450



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


