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Chapter 1

Executive Summary


Many transport initiatives are being considered in Port Louis and the rest of Mauritius over the next few years. These include land use /transport integration, road development and improved public transport. Development strategies are calling for the greater use of public transport in Port Louis.


Traffic congestion is acute in Port Louis during the peak hours because of the large number of work trips entering the city. Private cars and goods vehicles are the major cause of congestion. There is not much potential for wide scale road improvement within Port Louis. Judging from vehicle growth rates over the last 7 years, the traffic problem is unlikely to be solved by the mere provision of supply of road capacity. The shift towards the wider use of private transport runs against the stated policy of encouraging greater use of public transport.


There is a need to curtail the widespread use of the private vehicle at times and places when and where they cause congestion. This would also encourage more to switch to public transport, in line with the stated policy. A congestion pricing scheme is suggested for the congested parts of Port Louis for the period 7am-10am on weekdays. Only cars (including dual purpose vehicles) and goods vehicles will have to pay a fee to enter the city.  A cordon control system using manual licences is proposed initially. Evening controls are not suggested because the journey to work has a greater economic value than the journey home. The manual system could be upgraded to an electronic system when appropriate. The revenue from the scheme should be earmarked for improvement of road and public transport infrastructure.


Viable alternatives for those affected, such as better public transport and a bypass route should be provided.  Improvement to the current bus services should be done immediately and there should be noticeable improvements before congestion pricing is introduced. There are already plans to consider the building of a Light Rail Transit. Work should start immediately on the bypass route, namely Port Louis ring road.


Better data collection and statistics are required to fine-tune the proposed scheme before its implementation.

Congestion pricing is only part of a total package of measures to improve the transport situation. The other measures in this package are the development of a travel demand model to test out various planning scenarios, judicious road development throughout the island, traffic management (simple and sophisticated) in Port Louis and the motorway, a review of the car parking policy in Port Louis, long term decentralisation of offices (if possible), greater use of internet business transactions and staggered work hours/flexi time working. 


It is suggested that a transport monitoring regimen be put in place that sounds alarms well before future transport problems arise. Remedial measures can then be taken well in advance of potential problems.

Chapter 2

Terms of Reference

Terms of reference for the consultant

Among the various transport measures being planned for Mauritius by the Ministry of Public Infrastructure, Land Transport and Shipping are a light rail transit (LRT) system and congestion pricing for Port Louis, the capital. The Ministry is currently inviting proposals for an LRT study.

On congestion pricing, in March 2004, the Ministry set the terms of reference for the consultant as follows:-

a. a brief summary of the prevailing land transport policies and practices in Mauritius

b) define the areas /roads for congestion pricing

c) recommend the periods of operation

d) recommend general procedures for implementing congestion pricing

e) estimated cost for implementation

f) schedule of implementation

The consultant has prepared an interim report on his findings in April 04. Comments and some additional data have been requested and the final report will be completed within two weeks after the comments are received. The final report will be completed by June 04.

Work carried out be the consultant

The consultant was in Mauritius from 25th March to 6th April 04 for the study. All coordination for the study was done by the Road Development Authority, Mauritius.  He spent time interacting with Mauritian officials. He also undertook some extra work on traffic management in Port Louis, which will appear as an addendum to the final report. He

a) reviewed the current transport policies to gauge how and if congestion pricing fits in

b)
 reviewed available traffic data and statistics that were made available to him and collected additional data within the limited time available. All computations and estimations have been made on the data supplied to the consultant.

c) met and gathered opinions from officials involved in transport planning and operations  and those who had valid concerns about the traffic situation on the island.

Meetings were held with the Superintendent of the Traffic Police, Mr. Somar, Mr. Diary Romooah from National Transport Authority, Miss Koo from Ministry of Housing and Lands, Mr. Dev Rajan Daliah from the National Transport Authority, Mr. Kewe Chung, the Adviser to the Prime Minister, Mr. Stefan Atchia , Transport Adviser to the Minister,  Dr Azad Jeetun,  Director of the Mauritian Employee’s Federation and with the Federation’s President.

d) made joint site visits with Dr Koshik Reesaul of the Traffic Management and Road Safety Unit.

The consultant submitted the interim report on Congestion Pricing for Port Louis on 6th April 04. The Ministry asked the consultant to carry out some additional work on Traffic Management for Port Louis. The consultant also submitted a short report in this subject on 6th April 04. A detailed report on Traffic Management appears as an Addendum in this Final Report on Congestion Pricing for Port Louis.

Chapter 3

Inventory and Observations

General overview

The Country

Situated in the Indian Ocean close to Madagascar, the island of Mauritius has an area of 1825 sq km. The development is mainly on the western side in a horse shoe manner. There is one 60 km dual-carriageway motorway running north to south and connecting the airport at Plaisance, the urban areas of Beau-Bassin , Rose Hill, Curepipe, Vacoas/Phoenix , Quatre Bornes , the capital Port Louis with its harbour and the rural area of Pamplemousse.

Economy

The economy is growing at a rate of 4.3 to 6.6 % per annum with the main components of the economy being manufacturing, finance, tourism, trade, sugar production and construction. The GDP of US$4,660 per capita is expected to grow at an annual average rate of 5% over the next few years.

Planning

Development plans are used to guide the land use planning process. There is a National Development Strategy relating to four rural districts and five municipalities. The objective of the 2003 Development strategy for the island is to provide a basis for the physical development of the nation over the next 20 yrs to support the new national development strategy in an economically and environmentally sustainable manner. It states that major new landuses and transport facilities need to be more integrated through the preparation of area wide action plans. It recommends greater reliance to be placed on public transport, incorporating both buses and LRT and on walking and cycling for local journeys. It has proposed a strategic road network with more north-south and east-west roads. It also states that the primacy of Port Louis will continue.

Types of land uses

Port Louis/Plaine Wilhems has the main office and commercial land. Outside these, the cultivated land is used for sugar cane plantations.  There are major tourist resorts along the coastal areas. There is a concentration of offices and schools in Port Louis. Almost all government Ministries and Departments are in Port Louis and many schools are also located there.

Transport

Road is the only form of land transport. There is road access to all developed parts of the island. The harbour at Port Louis and the airport at Plaisance provide the external transport. The bus network is extensive. There is a modest amount of freight traffic concentrated mainly at Port Louis. There are normal taxis and illegal “pirate taxis” that are unlicensed and pick up passengers for a fee. There is a main motorway that runs from the north to the south connecting all areas of activity. Unfortunately in the central stretches, the motorway also functions as a through route and a frontage road. There are a few grade separated junctions, but many are roundabouts.

Car parking

There are 8000 car parking spaces in Port Louis consisting of 4000 on-street road side lots and 4000 off-street lots. The government provides the street lots and parking coupons are used for parking. The current rate is 20Rs for two hours. Many of them are reserved lots. The private business provides the off-street lots. Parking is not a problem in other parts of Mauritius.

Current Transport situation/ problems

There is severe traffic congestion at entrances to Port Louis in the morning and at the exits in the evening, caused mainly by work trips. Within Port Louis, there is congestion in the morning and evening. Car park lots are scarce throughout the day and vehicles have to mill around the city to look for a car park lot.   Off-peak traffic conditions are tolerable. Within the suburbs, some of the main roads are experiencing congestion. Traffic congestion causes loss in productivity, pollution and frustration. Cost of traffic congestion in Mauritius is estimated at 1.2 billion Rs (excluding vehicle operating costs) annually. There is anecdotal evidence that motorists spend as much as 600 hrs annually in traffic congestion.

There is too much reliance on the two-way 4 lane dual carriageway, called the north-south motorway which carries the major traffic movements on the island. The roundabouts on the motorway that are manually controlled by the police are a main cause of congestion. Any congestion on the motorway quickly spreads to the roads leading into it. Similarly some of the exits from the motorway into the suburbs are narrow and any congestion on them leads to queues forming on to the motorway. A contra flow arrangement during the hours of 7am-10am on a stretch of the motorway from the south, operated manually by the police using traffic cones and central median openings works well and provide much needed relief. The 3-1 contra flow arrangements on the motorway do cause some delay to the minor traffic flow. Capacity in the morning peak direction is around 2800 vehicles per hour (vph). The peak/off-peak speed ratio is around 0.4.

There is no incident detection system on the motorway. The police depend entirely on their regular patrols and calls from stranded motorists. The police have two tow trucks on standby to tow away broken down vehicles to the police pound.

There is the lack of a good east-west major road for the island.

Buses are operated by one Government Company and a few other private companies. Buses do not always stop in the bus bays provided for them because they find it difficult to get back into the main traffic stream after stopping. Instead they stop on the left lane. In general, bus transport is more comfortable than in many developing countries.

Taxis do not use meters. Fares have to be negotiated in advance. Many taxis wait at the hotels and high fares are charged for long distances aimed at tourist market. Local people rarely use taxis, as in many other cities. There are “pirate taxis” operating in local areas. They charge a slightly higher fare than buses and compete on the bus routes.


The general standards of driving are better than those found in cities in Asia and most of Europe.

There are insufficient footpaths in the city and existing footpaths are not very friendly. Zebra crossings are fairly well observed by motorists and pedestrians, but some of their locations hinder traffic flow.

General standards of maintenance of roads and traffic facilities are less than that expected for a country of Mauritius’ standing.

General perceptions of the traffic situation in Port Louis/Mauritius by the influential groups/public

The Employers ’Federation was concerned that the competitiveness of the nation was being affected by the traffic jams. The employers had problems getting their workers to the workplaces. Very often, the workers had to make about one and half to two hours’ journey in buses to get to work. Some companies provided company transport.

Civil servants acknowledged that traffic congestion sometimes made them late for work and that it was problem. Getting car parking places in the city was a problem. There was an anecdotal claim that a recent directive to civil servants to start work at 8.45am had worsened the traffic problem in Port Louis, though this could not be confirmed.

The vast majority of the 24 ministries are located in Port Louis that attracts employees and members of the public who have dealings with them. The Trade Union Congress has suggested that government decentralize many of its ministries to the outskirts and introduce flexitime to cut down on peak hour congestion. They also asked that workers should be located near their work places. The newspapers have also suggested that the civil servants be rotated among ministries to minimise travel.

The common complaints by bus commuters are that the buses are slow, uncomfortable (mainly using truck chassis), poorly maintained, badly driven, overcrowded during the peak hours, skip bus stops when they are full and are affected badly by traffic congestion. The poor standard of maintenance of buses of some companies was apparent because there were a number of broken down buses spotted along the roads. Some commuters would like timetables of bus arrivals to be posted at bus stops so that they can plan their trips. The National Transport Authority has also mooted this idea.


The bus operators were concerned about the “pirate taxis” making inroads into their operations. The government company was trying to improve the standards of buses, operation and comfort.

Casual visitors said that they avoided Port Louis during the peak hours. Nevertheless, it was an attractive place to visit during other hours. They hoped that more of the government services such as renewing licences, passports etc could be decentralized to offices outside Port Louis, to cut down on congestion.


There was also a comment that Port Louis was deserted at night.

While acknowledging that congestion is a problem in Port Louis, many drivers said that there was also localised congestion on the major roads of some suburbs such as Quatre Born and Vacoas. Academics felt that a holistic approach should be taken to solve the problems rather than concentrating on Port Louis. They agreed on the need for a travel demand model for the whole island to undertake this course of action.

Some relevant statistics

· Land area of Mauritius
1865 sq km

· Population (2002)
1,210,200

· Number of households
287,700

· Km of roads (2002)
2,000 km

· Km of motorways & major roads (2002)
1,010km

· Total motorised vehicle population (2002)

(excludes auto cycles)
168,763

· Total number of cars(2002)

(cars, dual purpose vehs, heavy motor car)
96,579

· Goods vehicles(2002)

(lorry, truck, van)
32,986

· Taxis (2002)
5,801

· Motorcycle(2002)
25,723

· Cars per 1000 persons(2002)
80

· Car: household ratio(2002)
1:3

· Average motor vehicle growth over 7 yrs (95-02)
5.5 % per annum

· Average car growth over 7 yrs (95-02)
6.5 % per annum

· Road length growth over 10 yrs
about 1% per annum

· Estimated area of roads
15,000 sq m

· Area of roads as a %age of total area
Less than 0.1%

· Expected population by 2020
1,350,000

· Expected households by 2020
403,000

· Modal split for morning peak(2001)
49%


· Modal split for 12 hr period(2001)
39%

· Average car occupancy during peak hours(2001)
2

· Population in Port Louis (2002)
129,700 (10.7% of total)

· Residences in Port Louis(2002)
32,716

· Number of jobs in Port Louis(2002)
94,000 (21% of all


employment)

· Estimated area of roads in built up area of Port Louis
20%

Observations:- 

The average annual growth in vehicle population of 5.5% over the period 1995-2002 is fairly high. The average annual car population growth is 6.5%. There appears to be no mandatory life for vehicles and hence old vehicles add on to the population. There are a large number of dual-purpose vehicles that are used as cars. There are many taxis that are registered and then used as cars. Reconditioned vehicles from overseas are popular. It is recommended to check whether there are any aberrations in the vehicle tax system that can be adjusted to manage vehicle growth. Otherwise, with the increasing GDP, this vehicle growth will further accelerate. 

Mauritius has 80 cars per 1000 persons. Comparable figures for cars per 1000 persons in the USA are 561, in OECD countries (excluding USA) 366 , in Africa 14, in Asia 29 and in Latin America/Caribbean 68.  The cars are concentrated in the cities of these continents and cities could have between 50-90 % of all cars in a particular country. The figure for Mauritius is comparable to those of the more advanced of the developing countries ( in Singapore, the figure is 100).

The modal split (percentage use of public transport) is 49% for morning peak and 39% for 12 hr period. These are low figures and indicate a preference for use of private transport. Some comparative figures for morning peak are New York 29%, London 48%, Tokyo 63%, Singapore 65% and Hong Kong 79%.


The percentage of roads as a total of the land area is far too low at the moment, although the percentage of roads within Port Louis is as expected of built-up areas. The increase in roads kilometers is lagging behind, although many more roads will be built in accordance with the National Development Strategy in the future It is unlikely that road building can ever catch up with the increase in vehicle increase. There are too few main north-south and east-west roads on the island.
 

Evaluation of current traffic situation at Port Louis

The main accesses are via the motorway, Abercrombie Road, A1 and Central Flacq Road. The bulk of the traffic uses the motorway. Site visits were made to determine the peak (rush hours) and the off-peak periods.

Table 1 Estimated travel speeds (Mar 04)

	Location
	Morning Peak (0700-1000HRS)
	Off-peak

(1000-1600HRS)
	Evening peak

(1600-1900 HRS)

	Within Port Louis
	10-15 kph
	20-25 kph
	10-15kph

	Entry points to Port Louis
	Stop-go with intolerable delays
	Moderate to tolerable delay
	Tolerable delay

	Exit points from Port Louis
	Localized congestion
	Moderate to tolerable delay
	Stop-go conditions with intolerable delays



Table 1 shows that the traffic conditions during the morning peak hours are acute at the entry points. There is acute congestion at the entry points on the motorway that are manned by the police. Within Port Louis, the movement into and out of paid parking lots impede traffic flow along some internal roads. Off-peak conditions are tolerable. Evening peak problems are similar to those of the morning peak, though slightly less acute. Long buses are plying the narrow roads of Port Louis. They find difficulty in maneuvering especially when there are car parking lots on both sides of the road.

Table 2  Traffic volumes from/to/along motorway in vehicles( Feb 2003)

	Period
	Inbound
	Outbound
	Through traffic

	0700-1700HRS
	66775
	61169
	26130

	0700-1000
	25776 (39%)*
	15865 (26%)*
	8326 (32%)*

	1400-1700
	19216 (29%)*
	21260 (35%)*
	8095 (31%)*


*Figures in brackets refer to percentages relative to the 0700-1700 HRS value.


Table 2 shows that 39% of traffic enters during the morning peak hours (inbound). These large percentages result in the congestion at the entrances of the motorway since the average inbound is 8600 veh/hr( i.e. 25776/3).  It is to be noted that the outbound figures are less than the morning inbound figures. However, the real evening peak hours for outbound traffic are from 1600-1900HRS (See Table 7). Data for the outbound for the period 1700-1900HRS are not available but are estimated at 13,900 vehicles from data available at selected sites, which works out to an average outbound of 7000 veh/hr (i.e. 13900/2) as compared with an average inbound of 8500 veh/hr (i.e.25776/3). Therefore, the evening conditions are less intense than the morning conditions and this is also as observed on site.    The through traffic, which uses the motorway to travel from south to north and vice versa has been estimated from traffic counts. Site observations were carried out at various sections of the motorway to gauge the reasonableness of this figure. Traffic thinned out considerably on the motorway after the stretch fronting Port Louis- in the outgoing direction in the morning and in the incoming direction in the evening. This thinning out even permits a morning contraflow operation of the motorway from the south. Thus, the percentages of around 30% for through traffic look on the higher side. 

Table 3  Typical distribution( on motorway entrance/exit) of traffic during the peak hours( Feb 2003)

	Period
	Inbound (%)

of 0700-1000HRS
	Outbound(%)

of 1400-1700 HRS
	Through traffic(%)

	0700-0800
	24%
	
	37%

	0800-0900
	43%
	
	32%

	0900-1000
	33%
	
	31%

	1400-1500
	
	29%
	28%

	1500-1600
	
	33%
	34%

	1600-1700
	
	38%
	38%



Table 3 shows that the peaking within the morning peak hour is from 0800-0900 HRS when offices open. Between 0800-0900 HRS (8am and 9am,) about 11,000  (43% of 25776) vehicles enter Port Louis. This is about equal to the capacity of the total number of approach lanes. The result is a volume/capacity ratio of about 1, resulting in traffic level of service F with stop-go conditions, as is also evident from the site observations. The outbound during the period 1400-1700HRS is much more evenly distributed than the morning peak. The traffic level of service during the period 1400-1700 HRS also alternates between level of service D and E.

Table 4 Traffic composition during the peak hours ( Feb 2003) 

	Type of vehicles
	Morning inbound

(0700-1000HRS)
	Evening outbound

(1400-1700HRS)

	Car
	51%
	47%

	Bus
	9%
	5%

	Van/pickup
	25%
	28%

	Lorry
	2%
	5%

	Motorcycle
	13%
	15%



Table 4 shows that cars account for more than 50% of the entry traffic composition and are the main contributors to the large volumes. The car percentage is slightly less in the outbound in the evening. Car occupancy is only 2. Goods vehicles (van/pickup/lorry) account for about 27-33% of the traffic composition.


The numbers entering Port Louis from the minor accesses other than the motorway are 9903 vehicles per day, of which about 3300 enter during 0700-1000HRS on weekdays.

Table 5 Typical traffic volume variation by day of week on entry to Port Louis (Mar 2004)

	Day of week
	%age of total for week

(Sunday to Saturday)

	Sunday
	8

	Monday
	16

	Tuesday
	16

	Wednesday
	15

	Thursday
	16

	Friday
	16

	Saturday
	13



Table 5 shows that the traffic volumes are lower during the weekends than on weekdays. There is much less congestion on Saturday and there is no congestion

on Sunday.

Table 6 Typical traffic variation by time at entry to Port Louis on weekday (Mar 04)

	Time of day
	% of daily volume

	0000-0100
	0.3

	0100-0200
	0.3

	0200-0300
	0.3

	0300-0400
	0.2

	0400-0500
	0.4

	0500-0600
	0.1

	0600-0700
	4

	0700-0800
	11

	0800-0900
	11

	0900-1000
	9

	1000-1100
	7

	1100-1200
	6

	1200-1300
	6

	1300-1400
	7

	1400-1500
	6

	1500-1600
	6

	1600-1700
	6

	1700-1800
	6

	1800-1900
	5

	1900-2000
	3

	2000-2100
	2

	2100-2200
	2

	2200-2300
	1

	2300-2400
	0.4



Table 6 shows that the morning peak period is from 0700-1000 HRS. Traffic volumes are low before 0700 HRS and they drop after 1000HRS.

TABLE 7 Typical traffic variation by time at exit from Port Louis on weekday (Mar 04)

	Time of day
	% of daily volume

	0000-0100
	0.5

	0100-0200
	0.3

	0200-0300
	0.5

	0300-0400
	0.2

	0400-0500
	0.5

	0500-0600
	1

	0600-0700
	4

	0700-0800
	7

	0800-0900
	6

	0900-1000
	5

	1000-1100
	6

	1100-1200
	6

	1200-1300
	6

	1300-1400
	7

	1400-1500
	7

	1500-1600
	7

	1600-1700
	9

	1700-1800
	8

	1800-1900
	7

	1900-2000
	4

	2000-2100
	3

	2100-2200
	2

	2200-2300
	2

	2300-2400
	1



Table 7 shows that the evening peak period is from 1600-1900 HRS, after which traffic volumes reduce.

Summary :- The problem periods for Port Louis are 0700-1000HRS and 1600-1900HRS on weekdays and are mainly caused by cars and goods vehicles.. The motorway carries about 30% of through traffic traveling from north to south and vice versa.

Chapter 4

Transport Strategy

Transport and Development strategies


The transport strategy of Port Louis is proposed in the Integrated National Transport Strategy Study April 2001

a) maximizing the use of public transport, rather than private cars to access the city centre, with higher quality of buses, bus priority, improved commuter facilities

b) management of on-street and off-street parking such as paid parking, removal of parking on bus routes, residents’ parking schemes and limiting the availability of new parking spaces to commuters to discourage car trips

c) creation of environmental traffic cells with improvements in traffic circulation

d) creation of an inner distribution road

e) creation of an outer ring road

f) eventual implementation of an alternative mode of transport (e.g. LRT)

On road building for the island of Mauritius, it has suggested

a) building some new roads to improve access to economically important areas and take through traffic out of towns and villages

b) emphasising maintenance and management of the road network and relatively less provision of major new roads

Observations 

There appears to be the basic framework for transport strategies and the various government authorities are working out on different aspects such as land use planning, road development, traffic management, bus transport, light rail transit, regulations and enforcement.

There is the notable lack of a travel demand model. Some initial work on data collection appears to have been done in the INTS Study 2000. It would appear that the travel demand model is not available to the local planners. Such a model will be useful to guide future land and transport development for Mauritius. This greater emphasis on land use-transport integration will prevent many potential transport problems in the future. The travel demand model will allow the various land use strategies, such as centralizing the city, decentralisation ; and transport strategies , such as new roads, new rails, congestion pricing to be simulated and checked. (See Appendix A for details on Travel Demand Model). Generally, transport and land use policies should work hand-in-hand to minimise the distances people need to travel, especially to work, while enhancing accessibility to a range of activities.

It is suggested that a transport strategy statement with various components be formulated for Port Louis and for the whole island. Aim of the transport strategy is to improve mobility for all, which implies a balance across the various modes.  Every new transport project should be tied back to the transport strategy and publicised as such. This would remove the idea of the public that projects are done on a piece-meal basis when they see how they all fit in. It would also give confidence to the public that things have been thought out properly.
Chapter 5

Analysis of proposals to relieve traffic congestion

Analysis of alternatives for Port Louis

Port Louis will always remain as the largest attractor of traffic in Mauritius. Banking corporations, commercial firms and the vast majority of the government departments are situated there. Port Louis is too built-up to build major roads through it or carry out any major road widening. Grade-separation of motorway accesses has to be done in the long-term for the motorway to function as a real high-speed high capacity road. Integrated landuse-transport planning for future developments will ensure that new developments cause less traffic problems. Decentralisation of jobs and services to other activity areas and the future use of e-business to do transactions over the internet may bring some relief, if they are considered. Use of flexitime working for civil servants and others will be advantageous because this will lessen the demand for road space and for seats on the buses.

There is some scope for traffic management within the city roads to use the roads more efficiently. An upward revision of car parking charges and a general review of car parking policy will discourage some car trips into the city.

There are plans to improve public buses and provide park and ride from car parks in the outskirts. An LRT (light rail transit) is also being considered. All these will increase accessibility to Port Louis by public transport. The building of a ring road around Port Louis or the building of a new north-south road for the island will lessen some pressure on Port Louis.

The physical measures mentioned above are “supply measures.” They provide more road capacity, use capacity more effectively and provide more seats for public transport commuters.

Cities are finding that it is not possible to” build your way out of congestion”. No city that is experiencing congestion has done that successfully. New roads only generate more traffic. Any gains that result are short-lived as more vehicles come to use the excess capacity. The mere supply is not the sole answer for tackling congestion.

The Development Strategy and the Integrated National Transport Strategy have both recommended greater reliance on and maximizing the use of public transport. The Report of the JEC Task Force in Feb 2001 on the Economic Transition of Mauritius has also suggested improving road infrastructure and making a decision as soon as possible on an alternative mode of transport to the car. The INTTS specifically states:-

  “It is obvious that Mauritius has begun to move towards a transport environment that is dominated by private transport modes.  This is not a healthy state of affairs, especially when it is linked with ever-increasing private vehicle registration and it is certainly not sustainable.  If left unchecked it will lead to still more traffic congestion, reduced levels of public transport service, the need for disproportionate fare rises (and/or subsidy), and degradation of the environment (especially air quality).”

However with expected increasing affluence, trips per household will increase. Under the current vehicle ownership situation, the vehicle ownership will increase which will also result in more car trips. It is found by the World Bank Studies that the share of the public transport decreases as car population increases. This runs contrary to the visions set out in the Development Strategy and INTSS. Please refer to the graph at Appendix B. Therefore, the remedies are to curb ownership or curb the widespread usage of the car. Curbing usage is seen as a more acceptable solution.

Many cities are now realising that there is a need to curtail the widespread use of vehicles, especially private cars at times and at places when and where they cause congestion.  This is called vehicle demand management. Singapore, Oslo and London have used demand management successfully in conjunction with supply measure and bought relief from traffic congestion. Many Asian, European and American cities are now considering demand management in various forms.

Very often the “push-pull” factor is mentioned in conjunction with demand management. The passengers are “pushed” out of the car and the public transport “pulls” them by improving schedules, comfort and reliability. Mere “pull” is insufficient to lure private car owners. Mere “push” leaves private car owners with inadequate alternatives.

Everything points towards the need for demand management as another tool for tackling congestion. For Port Louis, it is now a question of when rather than whether.

Chapter 6

Demand Management (Alternative Methods)

Alternative methods of demand management

a) Planned congestion – this assumes that drivers will be discouraged to drive if the traffic situation becomes unbearable. The current traffic situation during the peak hours at the entrances to Port Louis shows that drivers are not discouraged by congestion.

b) Total ban on vehicles entering the city –this will kill off the vibrancy of Port Louis and cause much hardships to businesses.

c) Alternate day entry – this allows entry for vehicles with number plates ending in odd numbers on some days and those ending in even numbers on other days. Enforcement will be difficult. It is also stated that previous experience in Lagos showed that this ended up with some drivers owning more than one car with different number plate endings.  

d) Entry for those drivers who have car parks in the city – this is unfair to those who need to come to the city once in a while. Also car parking spaces will be traded at a premium because of the high demand.

e) Preference for those in need – it will be difficult to institute such a practice and decide who are actually in need. It could lead to many abuses.

f) Balloting – this is like a lottery and there will be abuses with trading of rights.

g) Increased petrol tax – this is a blanket penalty and does not take into account that it is necessary to manage demand only at places where there is congestion

h) High car park charges/ restriction of car parks – this could prove to be effective if car park charges are increased, but will not affect chauffeured cars. and those who pass through the city without stopping. Shortage of car parks will not discourage trips but will encourage vehicles to mill around looking for car parks or result in rampant illegal parking.

i) Preference for high occupancy vehicles- this means that only buses and those in car pools will be allowed entry. It is effective when used with other measures. It does not give a choice to those who are unable to form car pools.

j) Area wide licensing (congestion pricing) – this requires vehicles to buy a valid area licence to enter or use the city roads. The fee could be imposed only on entry to the city or whenever the vehicles move on the city roads. The latter will affect residents in the city because they will be charged whenever they move. The former will not affect residents if they move around the city without leaving the area. Singapore adopted a fee for only entry to the city, while London adopted a fee for use of the city roads but with concessionary rates for residents. Both have been successful in combating congestion. Enforcement is easier for fee for entry because of a fewer spots to be enforced.

k) Restrict vehicle ownership – Vehicle-owning households make more trips than non-vehicle owning households. Therefore, there will be fewer trips if vehicle ownership is restricted. The public will find restriction on ownership much more distasteful than restriction on usage. Nevertheless, there is a case for reviewing the current tax structure for vehicle ownership to see whether vehicle ownership levels could be better managed.

All things considered, it is suggested that Port Louis use a combination of area licensing (congestion pricing), car parking charges and preference for high occupancy vehicles. 
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Recommendations on Congestion Pricing

The aim of the demand management scheme (congestion pricing) should be to bring off-peak conditions to peak periods in Port Louis, i.e. speeds in excess of 20 kph.

Area licensing - Morning restrictions and evening restrictions

The morning congestion is caused by the journey to work and evening congestion by the journey home. Morning congestion results in people getting to work late. It has a greater economic value than evening congestion. It can be argued that the authorities have a responsibility to get people to work on time by minimising congestion. People have to get to work on time, but there is less of urgency in getting home at a certain fixed time. In Port Louis, the morning peak congestion is worse than the evening congestion. Furthermore, if there are morning restrictions on entry and some private trips are curtailed, there would be somewhat of a mirror image in the evening when vehicles leave. However, it is unlikely to be a 100% mirror image.

It is recommended that entry restrictions (area licensing) be only applied during the morning peak hours on weekdays.

Period of restrictions

Traffic volumes entering Port Louis are consistently high between 7am and 10am (0700-100HRS). Table 6 shows that traffic volumes are not heavy before 7 am and drop after 10am. If the period of entry restriction is too short, vehicles will cause congestion in the pre and post restriction period. If the restriction period extends too long into the morning, it would affect also non-working trips and affect the vibrancy of Port Louis. It is recommended that the period of restriction be between 7am and 10am on weekdays and this be reviewed after implementation.

Vehicles to be restricted

It is reasonable to give exemption from the restriction to public buses because they are efficient modes for transporting people. Similarly school buses should be exempted. Since motorcycles do not add much to congestion, they should be exempted. Emergency vehicles such as fire engines, police vehicles and ambulances should be given exemptions. Since vehicles used by disabled persons enjoy certain privileges, they should also be exempted.

This leaves cars and goods vehicles whose volumes contribute to more than 75% of all vehicles entering Port Louis. Cars (including dual purpose vehicles) are especially inefficient because of the low vehicle occupancy. Goods vehicles need not necessarily travel during the office time peak; they could plan their work schedule to be outside the morning peak hours. So there is a case for restricting them. Taxis need not be restricted at the start, but this could be reviewed if this proves to be problematic.

Area to be restricted

A cordon has to be delineated around an area of Port Louis encompassing its most congested parts with offices, commercial areas and large car parks. As far as possible, residences, schools, hospitals and non-office/shop related areas should be excluded, but this may not always be possible when these landuses abut or use the same approaches as offices/commercial areas. The boundary has to be delineated with care and after a thorough survey.

The motorway runs through Port Louis and divides it into two. Therefore. the restricted area will include the stretch that runs through Port Louis. This will affect the through traffic traveling between the north and the south of the island.  At the moment, there is no convenient alternative route for this through traffic.

If the motorway that runs through Port Louis is left unrestricted for through traffic while entry to Port Louis is restricted, it will be difficult to control the traffic volumes on this major approach route to Port Louis. The additional capacity created on the motorway by reduction of Port Louis- bound traffic may attract additional traffic traveling between north and south. This would result in no improvements to traffic flow on the motorway. Port Louis-bound motorists who have paid to enter Port Louis will be upset when they still encounter traffic congestion on the motorway.

Also, the through traffic adds on to congestion on the motorway and it can be argued that a congestion fee should be imposed on drivers of vehicles, no matter who they are, at places and at times where and when they cause congestion.

However, there is a need to fast track the building of a ring road around Port Louis or another north-south major road for this through traffic.

A tentative plan showing the possible locations that will form a tight cordon around Port Louis is shown in Appendix C. It will need a detailed site survey and investigation before the final boundary is determined. In determining the final boundary, as much residences and non-office land uses as possible will be excluded. Entry points will be placed in a way that vehicles are not forced to enter the restricted area unwittingly. Exiting vehicles have to be forewarned that they are leaving the restricted area. Areas within the city should not be landlocked so that they are forced to enter the restricted area in order to leave the city.

Recommended fee

       There is a lack of adequate data on the economic value of travel time or other economic indicators for travel in Mauritius. It is suggested that stated preference surveys be conducted when appropriate to derive such data. Meanwhile the fees for entry into the restricted area can be based on some other known charges, such as:

a)
3 times the current highest bus fare -
60 Rs  i.e. accentuating a cost differential between private travel and public bus travel.

b)
The current park and ride in a bus from a popular car park is 39 Rs- the entry fee should be higher that this – say 50 Rs. 

c)
The current parking charges in the city for a 2hr period (this may be revised upwards) - 40 Rs- i.e. doubling the cost of usage

The fee should not be too low so as to be ineffective in discouraging vehicle entry or too high so that the city roads become much underutilised. It is unlikely that the perfect balance will be achieved with the first fixing of the fee. The range is thus from 40 Rs to 60 Rs. It is better to start with a higher fees and revise it downwards if it results in underutilised roads rather that setting it too low and raise it when traffic congestion still persists.

It is suggested that car pools (3 passengers +1 driver) be given free entry without paying because car pools are efficient users of the road. Care should be taken to ensure that this does not degenerate into more “pirate” taxi services, taking away the patronage of buses.

Expected improvements

It is difficult to predict accurately the extent of the drop in traffic volumes entering the city during the period of 7am-10am. In Singapore, the volumes dropped by 44% and in London by 16%. A conservative estimate is a drop of 10-15% in traffic volumes during the periods of operation. This would be sufficient to bring off-peak traffic condition (traffic level of service D) to the city roads and to all the entry points to Port Louis. Also expected is a shift towards the use of public buses.

Office workers

Those who drive to work in Port Louis during the morning peak hours will be affected. They have the options to pay the fee, change the time of the entry or use public transport, or car pool (if exemptions are given). Experience in Singapore showed that their restricted zone did not affect labour availability. Most of the higher executives chose to pay the fee because of the good traffic conditions and the others found that the public transport had improved and were happy to use it.

Residents within the restricted area

Residents will be free to move around the restricted area without paying, if a system that chooses to charge a fee on entry to the cordon is used, similar to the one in Singapore. Residents who work within the restricted area will not be affected at all by the scheme because they do not have to cross the charging cordon. If they leave and return within the restricted hours, they have to pay. For example, those who send their children to school outside Port Louis or for other reasons and return within the restricted hours will have to cross the charging cordon.

School going traffic

There are 9 secondary schools and 37 primary schools within Port Louis. Schools start between at 8am and 8.30am. If some schools have to be included in the restricted area because of boundary considerations, parents from outside Port Louis, who drive their primary school children will have to cross the charging cordon. School buses will be exempted.

Shops and stores


Although some shops open early, business picks up only after 10 am and restrictions will have little effect on the business. Furthermore, shops are frequented by both vehicle users and non-vehicle users. Shops are also free to adjust their operating hours.

Port traffic and goods vehicles

Since the entry to the Port is via the motorway leading to Port Louis, goods vehicles such as containers will have to pay the fees. They would either pass the fee to the clients or reschedule their times of entry. Goods vehicles servicing businesses and shops in Port Louis will have to reschedule their activities. The Employer’s Federation had some misgivings on this, but there is no reason why goods vehicle traffic has to mingle with the work-bound traffic in the morning. It causes problems for both types of traffic by causing morning congestion. The problem is made worse when these goods vehicles have to load and unload on the roadside, blocking traffic lanes. Many cities are now actively encouraging goods deliveries outside the peak hours. 

Foreign Vehicles

Since Mauritius is an island, foreign vehicles that visit for a few days do not pose a problem. If the situation changes, such drivers should be informed on  the existence of a congestion pricing scheme in Port Louis when they arrive in Mauritius. As for cars bearing the diplomatic number plates, the authorities should set the policy on how to treat them.

Decentralisation

The major government Ministries, banks and commercial establishments are located in Port Louis. The proximity of these makes it an attractive place to be in. Since the island is small in area, it is unlikely that many establishments will relocate to outside Port Louis. Nevertheless, the immediate relocation of some activities such as paying bills, obtaining licences, passports etc to government branch offices outside Port Louis would be welcome. Moving out government ministries to the outskirts is a large exercise that cannot be done in the short term. In the long term, some consideration should be given to this move. It would be advantageous to locate such ministries that have a lot of dealing with the public adjacent to future LRT stations. It will be convenient for the public.

Pre and Post rush

There will be a pre and post rush on the motorway and the city roads as restricted vehicles try to beat the scheme. Some congestion could be expected between 6.30am and 7am and between 10am and 11am in the early days of the scheme before motorists begin to determine on the final traveling patterns. Some drivers will loiter and wait around the entry points nearer the ending of the restriction period (10am), causing congestion. It is unlikely that all vehicles currently entering the city would resort to these practices. Hence the resulting congestion will be of a shorter duration than the current congestion.

Congestion on alternative roads


Vehicles avoiding the restricted area will use other alternative routes, if such are available, causing localised congestion. Traffic management measures will be required on these roads.

Collection of statistics


The current statistics and data are lacking in details and some are not very up-to-date. It is suggested that surveys be conducted to obtain the latest figures as soon as possible – total number of vehicles entering Port Louis from all approaches, number plate surveys to determine through traffic on the motorway, origin/destination surveys to determine who is going where and for what purpose (See Appendix D for details on O/D surveys), destination questionnaires in Port Louis offices to find out about traveling patterns, opinion surveys on transport situation, bus surveys, car occupancy surveys and stated preference surveys.

Though the availability of such data would have been preferable, it will not be necessary to have such detailed information before deciding on the need for congestion pricing. The analysis of the available data and the current traffic situation already warrants congestion pricing (in addition to many other measures). For Port Louis as for many other cities in the developing world, the question is not whether pricing is needed, but when pricing is needed. However, such detailed data should be available before the scheme goes into operation. They could be used to fine-tune the working of the scheme. Without such data, it would not be possible to determine the success of the scheme after implementation.

Options for those affected


Congestion pricing offers alternatives to those affected. No longer would they just get into their vehicle and start driving without some forethought. Many drivers will claim that they are left with no choice if a congestion pricing scheme is implemented. What they mean is that they have no choice if they want to drive in as they used to do before.

Affected drivers have a number of choices

a) to pay the fee and enjoy good traffic conditions

b) to change the time of their trip to avoid paying

c) to group trips to the city to get maximum benefit 

d) to change their destination – they might decide to go to another destination that is not in the restricted area to do whatever they want to do

e) to abandon trip for that day – they might decide to make that trip on a weekend

f) to use an alternative route – unfortunately, this option is not currently available because there are no convenient alternative routes round Port Louis

g) to change the mode of travel or method of travel – use bus, car pools or park and ride

Only the last two measures, (f) and (g) are the alternatives that need action by the authorities. The others are behavioral in nature.
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Other projects to relieve congestion

Work on the alternatives to be provided by authorities

a)  Alternative route to by pass Port Louis - 


The through traffic affected by the restrictions will clamour for an alternative. The work on the Port Louis ring road or another north-south major road should be announced quickly and the project fast-tracked

b) Change of mode of travel or the method of travel


Until the LRT is built, the public bus will be the only mode of public transport. Drivers are unlikely to switch to taxis.


The bus companies have to upgrade services, introduce some air-conditioned buses, introduce more park- and- ride schemes and provide limited stop/express services at higher fares. Such express services during the peak hours with higher fares and using mini-buses could be used in the more affluent suburbs to attract car drivers. Park- and- ride bus shuttle services at large off-street car parks within a 10 km radius of Port Louis with discounted monthly parking coupons/ bus tickets may attract some car drivers.  The authorities may consider tax incentives/soft loans to encourage bus companies to improve services and provide additional capacity of bus seats during the peak hours.  In addition, companies/ departments in Port Louis could be encouraged, with fiscal incentives if necessary, to pool together and provide chartered bus services/van services to transport employees to work and back from/to selected points.


Traffic management measures have to be introduced to speed up bus movements. A high occupancy vehicle (HOV) lane, operating during 7am-10am in the Port Louis direction for buses and car pools on the critical stretches of the motorway should be considered. If it is considered that car pool encouragement will encourage “pirate” taxis, then bus lanes should be drawn instead of HOV lanes in the Port Louis direction operating during the period 7am-10am. The bus lane should be open to public buses and company buses/vans transporting passengers. Currently the number of buses using the motorway during the period of 7am-10am is 193 from the south and 152 from the north. These work out to an average of 60 buses/hour which would qualify for bus lanes to be implemented (Bus lanes are provided when the bus volumes are as low as 30 buses/hour in UK, whereas in Singapore the qualifying figure is 60 buses/hour).The stretches which would have the bus lane would need at least 3 lanes in the Port Louis direction and this means that the current contra flow arrangements have to be extended to the north Port Louis-bound motorway also. Bus lane detailing at junctions is important to allow other vehicles to turn left from the motorway. Bus stop detailing is also important to ensure that there is no bus congestion caused by large numbers of buses using the bus lane. HOV lanes or bus lanes should only operate from 7am-10am on weekdays.


There should be clearways (no stopping/waiting/parking by vehicles) between 7am-10am on weekdays on major bus routes within Port Louis. Special bus signals should be considered at junctions in Port Louis when an area traffic control of the traffic signals is introduced in Port Louis.


Bus shelters and waiting areas should be spruced up and improved. There should be easier access to bus termini in the city. Convenient locations should be provided for buses that terminate in the city to turn around quickly. Centralised drop-off points should be provided where in the morning, buses can off-load passengers who would then walk short distances to their work places. If too many of the additional buses arrive within the narrow roads of Port Louis, they will cause bus congestion and delay passengers. In the evening, the reverse process of picking up passengers at centralized areas should be used.


There will be a shift to the use of public buses and congestion pricing should not be introduced before the public sees noticeable improvements in bus travel. 
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Recommended Scheme

Recommended congestion pricing scheme (area licensing)

Overhead gantry signs will be put up at the entry points to the restricted area of Port Louis, announcing the boundary of the area. Lights will be switched on by traffic wardens during the hours of operation (7am-10am on weekdays). There will be advance warning signs announcing the presence of the restricted area ahead. Drivers of restricted vehicles (cars, dual purpose vehicles and goods vehicles) will need to buy and display an area licence on their windscreens to be able to enter this area during the period of 7am-10am on weekdays.

There will be a daily area licence (valid for a particular day) and a monthly area licence (valid for a month) which will cost 20 times the cost of a daily licence. Daily licences will be rectangular in shape and monthly licences circular in shape to distinguish them. The daily licence will have the date, month and year printed on it and the monthly licence the month and year printed on it. The colour of the licence will change from month to month for easy identification. Drivers are only charged for entry to the restricted area; they are free to move around or leave the area. Drivers will be able to buy the licences from petrol stations, post offices and roadside booths set up along approach roads to the restricted area. Licences cannot be bought at the entry point. The licence plate number and the time of purchase will be written down on the licence when it is sold. Licences are not transferable between vehicles.

Traffic wardens will be stationed at the entry points. They watch whether restricted vehicles display a valid licence. If not, they are committing an offence. The wardens do not stop the vehicle, but note down the registration number, the make and the colour of the vehicle. The owner will receive a notice from the Police within two weeks asking for particulars of the driver who committed the offence of entering the restricted area without a licence. The driver will then receive the summons to pay a fine (the value to be determined) or appear in court if he challenges the summons (the law may need to be changed to be able to follow this procedure).

It may be advantageous to outsource the whole operation other than sending out of the summons, which probably has to be a police function.

     Samples of licences and gantries used in Singapore are shown in Appendix E.

Estimated cost

Initial ballpark figures from data available from local sources are

Capital costs

8 (estimated) entry points @ 2.6 million
20,800,000

5 roadside booths @ 165,000


     825,000 

8 Sentry huts at entry points @ 165,000
   1,320,000

Sub total





 22,945,000

Contingencies
  20%



  4,589,000



Publicity





  2,000,000
    

Total





 29,534,000Rs








Say  30 million Rs

Operation cost (monthly)

Staff costs 




325,000 

Administration 20%



  65,000




Printing of licences



500,000




Maintenance




    5,000

Total per month




895,000 Rs 








Say 0.9 million Rs

It is to be stressed that these figures need fine-tuning when details of the final scheme are worked out.

Funds accrued 

The revenue from the scheme is to be credited to a Special Fund, which should used to finance road projects and infrastructural works to improve public transport. 

Schedule for implementation

Building of gantries



6 months

Building of booths and sentry huts

6 months

Legislation




9 months

Dialogue with motorists



5 months

Training
of staff




2 months

Traffic management



6 months

Publicity





9 months

	Activity
	M1
	M2
	M3
	M4
	M5
	M6
	M7
	M8
	M9
	M10
	M11
	M12

	Preparation/Budget etc
	
	
	
	
	
	
	
	
	
	
	
	

	Dialogue with Motorists
	
	
	
	
	
	
	
	
	
	
	
	

	Legislation
	
	
	
	
	
	
	
	
	
	
	
	

	Publicity
	
	
	
	
	
	
	
	
	
	
	
	

	Building of Gantries
	
	
	
	
	
	
	
	
	
	
	
	

	Building of Booths/Sentry Huts
	
	
	
	
	
	
	
	
	
	
	
	

	Administrative Arrangements
	
	
	
	
	
	
	
	
	
	
	
	

	Training
	
	
	
	
	
	
	
	
	
	
	
	

	Traffic Management
	
	
	
	
	
	
	
	
	
	
	
	



The project could be put into operation within one year of the decision to proceed. A special team should be set up to undertake the project.

Possible setbacks

· massive civil disobedience:- the population refuses to accept the scheme and willfully disobeys causing a backlog of summons.

· widespread fraud:- licences are photocopied or duplicated and sold illegally. Licences are switched between vehicles.

· car pools degenerating into “pirate” taxis:- if car pools are exempted, “pirate taxis” charge a fee to bring passengers to Port Louis, undercutting bus patronage.

· litigation:- members of the public challenge the legislation on congestion pricing

· collusion among wardens and drivers:- wardens let their friends enter for free or accept bribes to allow free entry without being booked.

· firms/government departments reimburse the fee :- this results in most officers driving in with their cars which results in no improvements to the traffic and hence unhappiness among those who paid hoping to enjoy good traffic conditions

· the fee is ineffective to reduce traffic volume:- the fee is too low and most vehicles find it within their means to pay and enter, resulting in no improvements and hence unhappiness among those who paid hoping to enjoy good traffic conditions.

· unhappiness on the marking of the boundaries of the restricted area:- this will always be the case. For various reasons, some will like to be within the restricted area and some will not. The affected ones will complain.

· widespread traffic jams in the pre- and post- hours:- there will be localised congestion for short periods before and after the restricted period caused by drivers shifting their behaviour. Many will point to this as proof that the scheme is not working.

· widespread congestion on other non-priced routes:- there will be localised congestion for short periods along the non-priced routes as drivers try to avoid the restricted area during the restricted period.  Many will point to this as proof that the scheme is not working.

· widespread vandalism against infrastructure:- some members of the public willfully attack and destroy the infrastructure for congestion pricing.

· refusal to pay fines:- drivers challenge the word of the traffic wardens in large numbers resulting in many court cases.

· illegal reversing or entering through new tracks into the restricted area:- drivers look for illegal movements to get into the restricted area without being spotted.

· speeding into the area just prior to restriction period;- drivers speed into the restricted area just prior to 7am, causing danger to others

· waiting in large numbers at the entry points prior to the end of the restriction period:- drivers loiter in large numbers around the entry points waiting till 10am and form long queues which affect traffic flow at the entry points.

· drivers totally avoid the restricted area:- the restricted area becomes empty .

· massive shift by motorists to use motorcycles, which are not restricted vehicles- while this may improve traffic flow, safety problems might arise

· an impetus towards decentralization (if this is considered undesirable)- many offices relocate to outside Port Louis

· many requests for exemptions from the scheme:- there will be requests from doctors, residents etc for exemption on the grounds that they are special users.

·  bus services cannot handle extra load of diverted motorists:- motorists who divert to buses are left stranded as the buses do not have sufficient capacity to handle the extra load. “Pirate” taxis may muscle in.

· extreme unhappiness among those using motorway as a through traffic route- through traffic complains that they are forced to pay because there are no alternative routes between the north and the south for them to use.

· unhappiness among residents, parents sending children to school:- residents who live in Port Louis and send their children to school and then return home during the restricted period are affected. Similarly parents who send their primary school children to school in Port Louis are also affected. They will complain of the unfairness of the scheme.

· port operations hindered- since the motorway leading to the port is to be restricted , complaints that the port operations are badly affected.

· complaints from goods vehicles – claim that the restrictions are affecting their livelihood and that the economy will suffer.

· hostility from the Employer’s Federation and the Unions – claim that livelihood of many are affected and the cost of living will go up.

All these should be carefully considered and contingency plans worked out for all scenarios.

Publicity

This is a major activity that should be undertaken as soon as an announcement to proceed with the scheme is made. Congestion pricing needs to be sold as part of a package of measures designed to improve transportation on the island. The cost of congestion to the economy of Mauritius in terms of wasted hours and frustration should be highlighted. Reference has to be made to other successful working schemes in the world. Publicity material is to be sent to all drivers to make them understand the need and to be familiar with the scheme. There needs to be a continuing dialogue with the public and pressure groups and feedback should be welcomed. Special sessions should be conducted with drivers’ groups, bus companies, taxi companies, goods vehicle organization, freight forwarders, and employer’s federation/labour union representatives. Minor changes should be made based on feedback. It is unlikely that motorists would welcome any scheme that means additional cost .The best that can be hoped is to make the public opinion neutral. It is suggested that the revenue from the congestion pricing scheme be earmarked for road and public transport improvements.

It is also suggested that a public relations firm be appointed to undertake this important aspect of the project. 

Legislation

There is a need to amend the Road Traffic Act (or equivalent) to give the Minister powers to impose a congestion pricing scheme and to set and amend the fees. 

Area covered in this study

The scope of this study has been confined to look at the traffic conditions in Port Louis which experience the worst traffic problems. It has not looked at the localised problems occurring at the suburbs located along the motorway. These are less acute, but should nevertheless be tackled by physical/traffic management methods, when congestion pricing is introduced in Port Louis.

Plan of action for implementing congestion pricing


If it is intended to implement congestion pricing, the plan of action is recommended as follows:-

-
set up a Steering Committee to oversee all activities

· set up a special unit to implement area licensing scheme (ALS) i.e. congestion pricing

-     start collection of data and statistics

· prepare  publicity material on congestion pricing and other positive measures and start a dialogue with the public

· start working on legislation

· start work on minor traffic management in Port Louis

· start planning for major traffic management in Port Louis

· discuss with Police on how to improve removal of broken down vehicles on motorway

· start review of car parking charges

· start dialogue with bus companies to improve types of services and seats – air-con, express, limited stops services

· identify park and ride sites

· start preparing for HOV/bus lane on motorway

· introduce a few clearways in the city on bus routes

· start physical work on ALS- gantries, booths, licences

· start recruitment and training of staff/ operator

· set up a special fund to receive moneys from  ALS and dedicate it to infrastructure for roads/public transport
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Conclusion

Many transport initiatives are being considered in Port Louis over the next few years. Congestion is acute during the peak hours because of the large number of work trips entering the city. Private cars are the major cause of congestion. There is not much potential for widescale road improvement within PortLouis although a ring road is badly needed to divert traffic away from the city. Traffic management measures will be implemented to improve the efficiency of the road network. Judging from vehicle growth rates over the last decade, the traffic problem is unlikely to be solved by the mere provision of supply of capacity and public transport seats. Administrative measures such as flexi time working and decentralisation of large attractors of traffic will be helpful, but are unlikely to diminish the attractiveness of Port Louis as a place to be in and to visit.


Demand management, which is now being proposed in many cities will help, along with other measures in containing the traffic problem. This would take the form of a congestion pricing scheme. A special unit should be set up to undertake the project. A cordon control system operating during the morning peak hours is proposed initially, using manual licences. Evening controls are not suggested because the journey to work has a greater economic value than the journey home. The manual system could be upgraded to an electronic system,-p when appropriate (Reference 7). The revenue from the scheme should be credited to a Special Fund and used for improvement of road and public transport infrastructure.


There would be arguments that the less well-off will be affected by congestion pricing. But they will benefit if the revenue from the scheme is diverted towards public transport infrastructure improvements, the better- off motorist who is prepared to pay also benefits by enjoying congestion-free travel.


Improvement to the current bus services should be done immediately and there should be noticeable improvements before congestion pricing is introduced. Work should start on the ring road. In order to better balance landuses with transport and prevent future problems, a travel demand model should be developed.


Better data collection and statistics are also required to fine-tune the proposed scheme before its implementation.


Ultimately, the judgment to proceed with congestion pricing has to be made not merely on technical grounds but on what the decision makers, the interested groups such as Employer’s Federation and the Trade Unions and the public of Mauritius are willing to accept.
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ADDENDUM

Traffic Management for Port Louis/Motorway

Terms of reference

This report is prepared as an addendum to the” Report on Congestion pricing for Port Louis.” The consultant was asked to look at possible measures to complement congestion pricing that is proposed for Port Louis. The investigation work was done in collaboration with Mauritian officials.

Even if congestion pricing does not take off, these schemes could be implemented independently.

General comments

There is sufficient traffic management in the city of Port Louis and the general level of driver obedience is satisfactory. More emphasis needs to be placed on providing and maintaining road markings and signs. Some of the outdated signs should be removed, not withstanding the fact that they are still appearing in the Highway Code. One such obsolete sign is “HALT at Major Road Ahead”.

 There is lack of pedestrian footpaths in the city, many of them have level changes and some are not continuous. A general improvement will make walking more pleasant in the city. 

There are an insufficient number of traffic signals at junctions. Though the traffic police on duty are doing a good job, their job should be to enforce traffic laws and ensure good roaduser behaviour rather than the mundane job of controlling junctions. One of the general problems of police control is that cycle times tend to be too long, which while clearing more traffic on each “green time” also tends to build up long queues during the “red time”. Furthermore, the policeman has no “amber time”. While the traffic signals are able to show the amber time to indicate the coming of the red time, irrespective of traffic flow, the policeman finds it difficult to stop heavy traffic flow suddenly. He has to look for a traffic gap to stop the traffic.

Schemes in Port Louis

a)
Minor widening at Place D’Armes


The entry from Motorway into Port Louis can be improved by widening of one lane and shifting the taxi stand to the side road. This will provide an exclusive lane for those coming from the north.

b) The popular zebra crossing at Place D’Armes should be converted into a pedestrian signal crossing, operating during the morning peak hours to minimize delays to entering traffic. 

c) Port Louis has a grid network of roads that permit the operation of one-way systems with closely spaced junctions. A study should be made on how the one-ways can be reconfigured to decrease route factors for moving traffic. There are two examples of where the one-way effectiveness can be improved by reversal of short stretches (i.e. to provide missing links) These are along part of La Gaite Street near Volcy Pougnet Street and along Sir William Newton Street next to Emmanuel Anquetil Building.

d)
There are 4 major entrances from the motorway into Port Louis. There is some scope for trying to equalize the entry volumes so that certain entry points are not overloaded. Directional signs should be put up on the motorway to guide motorists to destinations in Port Louis nearest to that entry point. This may not be 100% effective, but even if some diversion were achieved, it would provide some relief.

d) More junctions should be signalized. The policeman’s role in controlling junctions should be reviewed. Traffic signals located within 500m of each other benefit from linking or co-ordination. A modest centralized computerised area traffic control (ATC) system with a control centre manned jointly by the Traffic Police and the Traffic Management Unit should be set up. The Police would still be able to control manually at junctions if the necessity arises, but they might find that the ATC system has a greater overview of the traffic on an area-wide basis.  Initially the ATC can use fixed time plans by such optimization programs as TRANSYT, to put in a library of linking plans that work at different times of the day. This would be sufficient because the traffic patterns are quite predictable in Port Louis. At a later stage, the ATC could be upgraded to use traffic adaptive programs such as SCATS or SCOOT or equivalents.

f) 
Another advantage of an ATC system is that traffic signal faults would be recorded as soon as they occur and maintenance crew could be dispatched to repair quickly. In relation to this, the current maintenance of traffic signals does not appear to be very satisfactory. Many signal aspects have been vandalized but not repaired and some signal timings look inadequate. A thorough review of maintenance standards, call-out and response times by contractors and inspection schedules should be undertaken. Non-functioning and ill-timed signals can contribute to poor traffic flow.

g) Car parking lots are drawn on both sides of the road, leaving only one lane for travel.  Large buses that enter the narrow roads have problems in maneuverings and this slows them down. One or two major priority routes that buses use should be identified and clearways (no parking/waiting/stopping except buses) imposed during the period of 7am-10am on weekdays. This will speed up bus movements.

h)
If an ATC is introduced, special bus signals, being only demanded by buses could be used to give them priority.

h) Traffic Signal phasing always follow a similar pattern. This is inefficient at times. If signal phasing could be varied to work differently during the morning and during the evening, there will be some advantageous to the mainstream traffic flow. However, there is concern by Mauritian officials that drivers might be confused and cause accidents.

i) Currently, the pedestrian signal phase is a separate phase where all vehicles are stopped. If a system whereby the pedestrian phase is introduced with a vehicle phase, but with turning vehicles being required to give way to crossing pedestrians, more green time will be available for vehicles. However, there is a concern from Mauritian officials that unfamiliar drivers would cause accidents.

j) There are itinerant hawkers on one major road who are blocking all traffic flow. There is a proposal to build a special area to resettle theses hawkers and free up the road for use by traffic.

k)
Roadworks for laying of utility services are carried out on the narrow roads without much thought for the traffic flow. Since such work is often unavoidable, they can be planned in a manner so that various authorities coordinate and cause minimum inconvenience to roadusers. A set of guidelines for roadworks and proper use of signs for temporary works should be issued (if they are not available yet).

l)
A review of pedestrian facilities should be undertaken. The positions of the zebra crossings could be reviewed, The pedestrian footpaths should be improved and footpaths provided where they do not exist, if feasible.

m)
If a congestion pricing scheme is implemented for Port Louis, cars and good vehicles will need to pay to enter the city. If not, it is suggested that large goods vehicles be restricted from entering Port Louis during the period 7am-10am on weekdays. They can reschedule their activities (it was stated that such a ban already exists, but many such vehicles were seen on the roads during the morning peak hours)

Schemes for Motorway

a) The central stretch of the motorway is functioning as a road connecting all centers of activity, a through road for north-south traffic and a frontage road. This diminishes its status as a motorway. In the long-term, there needs to be access control and the junctions with all major roads to be grade-separated.

b)
There are many roundabouts along the motorway that impede traffic flow. Though very efficient when traffic flow is light, they become bottlenecks during heavy traffic flow and police control is needed. While it is not advocated that the roundabout be cut up to make them into signalised junctions, traffic signals could be installed at important points on the roundabout, with no need for full control by police. In the long-term, these should be converted into rotary junctions with grade-separation for the motorway.

b) The motorway is working on a contraflow basis during the morning peak hours from the south to Port Louis. The contra flow arrangements from Montagne Ory to Plaine Lauzun operated manually by the Police work well. Despite this, there are still long traffic queues on the morning. The system works well because there are no side junctions. As a congestion relieving measure, a study should be done to see if the scheme needs to be extended further south. If necessary, such a scheme could also be implemented from the north. It should be noted that the contra flow arrangements leave only one lane in the opposite direction and this causes some delay to the minor traffic flow.

d)
It is not possible to widen the motorway to 3 lanes in each direction because of constraints placed by spans of bridges across it. It might just be possible to convert the centre median on certain stretches of the motorway into a road surface with New Jersey kerbs, adjust shoulder widths and operate the motorway as a 3:2 lanes in the city direction. However, there might be some impediments on the central median such as columns, lamp posts etc. Nevertheless, this is worth a study.

e) There are enough buses (more than 60 buses per hour) for a bus lane to be introduced in the city direction. The bus lane will be specially marked and operate from 7am-10am on weekdays. Junction treatments at bus lanes have to be detailed so that left- turners have no difficulty cutting across the bus lane.

f) One major problem is the breakdowns/accidents on the motorway that impedes traffic flow. This non-recurring congestion is very serious during the peak hours. Currently the police provide the tow service all the way to the police pound. They operate from two areas and the breakdown vehicles are spotted when police go on their patrol or when the motorists call up. It is suggested that closed circuit television (CCTV) cameras be placed at major junctions and on strategic locations on the motorway; and the images relayed to a control centre manned by the Police and the Traffic Management Unit. In this way, the police would be aware as soon as an incident occurs on the motorway and respond quickly with a tow truck. There should be some standard times (response time) to get to the incident site. Breakdown bays could be provided at regular intervals along some stretches of the motorway where there are no shoulders, say at 500m. Motorists could be encouraged to move their broken down vehicles to these bays or to the shoulder. Some tow trucks could also wait at the breakdown bays waiting for incidents. If the Police tow vehicles to the police pound, the tow truck is not available for a long time. Instead, the towing service should be provided only to the nearest road/car park off the motorway. The motorist must then make his own arrangement with private companies to tow away or repair his vehicle. In this way, the tow truck will be available to service more incidents. More centre breaks on the motorway should be provided with mountable kerbs so that the tow truck can proceed in a contraflow direction under police escort to reach incident sites quickly, when the traffic jams prevent other means of approach.

g)
It would be good to forewarn motorists on the motorway of breakdowns and traffic jams. In the long-term, this should be done by electronic variable message signs set up along strategic locations and operated by the control centre. 

Car parking in Port Louis

There are about 8000 parking spaces in the city centre consisting of 4000 on-street and 4000 off-street private lots (Reference – Survey by TMRSEU 2003). About 85% of the on-street car spaces are occupied by 9 am and many are occupied by the same vehicle for the whole day. This makes it difficult for shoppers and those having business in the city to find car parking spaces.

New off-street car parking lots are being provided by private businesses. This should be encouraged, but some sort of licensing is required so that an inventory is kept. Also, they should be asked to provide car lots within some standard requirements (so many lots per sq metre of landuse) as otherwise the surrounding road network might not be able to take the extra traffic load. When off-street car parks are provided, some nearby on-street car parks should be removed to improve traffic flow. Otherwise, more car parks are being provided in the city that attracts more vehicles to come to the city, adding on to the congestion. It is understandable that shops and government departments need some reserved on-street car parks, but such numbers should be limited and moved to less popular roads. After all, Port Louis is not too large that requires motorists to walk long distances to get to their destinations from the car parks.

On popular roads, parking should be on an hourly basis as to encourage a high turnover at the parking spaces. This would give patrons of shops and those who have business in the city more spaces to park. They do not need to spend time milling around looking for car parks and causing unnecessary congestion. 

There could be a two-tiered car parking charges – one for the inner city with higher rates and one for the outer city. Occupation of inner city on-street car parks (other than reserved lots) should be confined to a maximum of 2 hrs to encourage turnover so that more motorists could use these car parks. Long-term parking should be allowed only on the outer city car parks because walking distances are not that long in Port Louis. Some hourly parking could also be provided in the outer city to cater for residents and their visitors. Since some residents do not have car parks, reserving lots for them along the roads for the night and weekends should be considered, if required, but not during the working day.

Car parking policy by provision and pricing can be an effective tool of maximizing the use of car parks and discouraging the widespread use of private vehicles.

Peripheral car park garages

As opposed to these car parking proposals, another alternative is to provide peripheral multi-storey car park garages on large tracks of empty land, such as near Caudan, Immigration department etc. These peripheral car parking garages could offer attractive car park charges so that cars do not get into the centre of the city. Rather, drivers will park and walk. Many of the roadside parking will need to be removed or their charges increased to encourage this habit. The approach roads to these garages have to be designed to accept heavy concentrated traffic flows. This concept is worth investigating.

Other proposals

a) Decentralisation of government activities, relocation of schools to outside Port Louis and rotation of civil servants among departments have been mentioned. These administrative measures will help to minimise congestion, but take a long time to come about. New buildings have to be constructed for relocation. The question of what to do with the vacated buildings have also to be sorted out. If the vacated buildings are occupied by new offices, then the attraction of Port Louis will continue, negating the effects of decentralisation.

b) Flexi time operations have been proposed. There are two alternatives. The first is to have fixed staggered work hours e.g. 7.30am-4pm, 8am-4.30pm, 8.30am-5pm, 9am-5.30pm and so on. This means that employees can choose only within these options and then stick to it daily. The second is true flexi time where employees work a fixed number of hours a week, say 42hrs. They can choose the work hours on a daily basis, but there is a core time, say between 10am and 3pm when all staff are available in the office. It is preferable to start with staggered work hours and see how it works. 

c) There is a need for another north-south major road to lessen the pressure on the motorway. It is understood that some work has started on this.

d) In the long-term, there is also a need for an east-west road for the island.

e)
The work on Port Louis ring road should start soon

e) Efficiency indicators should be chosen and measured at yearly intervals.  The comparison of these figures on an annual basis helps to gauge how effective the transport policy is. Some relevant indicators are growth in vehicle and car population, average peak hour speeds on the motorway, average peak hour speeds on the major roads in Port Louis, road accidents per 10.000 vehicles and the %age using buses to get to work.

f) A traffic monitoring regimen at strategic points, regular field patrols and even yearly helicopter monitoring of traffic should be carried out so that the traffic engineers know what is happening on the roads and would be able to ring alarm bells as soon as they see a potential problem developing. This lead time is useful so that measures can be taken to lessen the adverse effects.

h)
The derivation of figures such as the value of travel time and cost of accidents are useful for evaluating road and rail projects. Perhaps the University could be invited to be involved in such projects.

i)
A system called the “friends of Road Development Authority” could be formed whereby members of the various citizens’ groups and those who give regular feedback could be organized to help to come up with suggestions. They would also be informed beforehand on what is being planned, taken on trips to see works and be invited to all RDA functions. These are extra “eyes” and “ears” who would also give critical feedback without resorting to going to the press to air their grievances.

j)
It is recommended that a travel demand model be developed for Mauritius. The model could help to plan the transportation network of roads and rails with the physical development of the island. Such landuse/transport integration will avoid many potential transportation problems in the future. 
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Appendices

Appendix A

Travel demand model

What is a travel demand model?

All types of land uses such as homes, offices and schools produce or attract traffic. The town planner proposes the land uses for the town. The transport planner works out the road and rail network for the town. The travel demand model is a set of equations that a transport planner uses to work out the road and rail network for the type of land uses that a town planner proposes.  He is also able to check whether the current networks are sufficient if new land uses are proposed. The model can be used to check various scenarios of land use planning. The town planner is able to see the transport effects of his town planning. The model must predict group behaviour. Data required to estimate and use the model should be available.

How does a transport model work?

The various steps are described in 4 steps. These are

- Trip generation

-Trip distribution

-Mode choice

-Trip assignment

The process begins by dividing the geographical area to be studied into zones.

 Step one- Trip generation

Land uses such as residences produce trips. Trips can be for various purposes such as work trips, school trips, shopping trips, business trips, leisure trips and home trips. Each household consisting of a number of members produce various trips.


Land uses such as offices, shops, schools and leisure centres attract trips. 


Trip generation equations are intended to predict the total number of trips produced or attracted by a zone. A zone can include trip generators and trip attractors, Household interview surveys are done to derive equations to determine the trips produced by various categories of households. The factors that have been used to predict trip production are zone population, the average number of people in a household in the zone, private vehicle availability and income of households. The factors that have been used to predict trip attraction are total employment in zone, floor space, school enrolment and even amount of developed land.

Step 2 Trip distribution

Trip distribution equations are intended to predict zone-to-zone trip movements. There are several types of distribution equations and they need to be calibrated using data for local conditions. The process of doing this is to keep on reiterating the calculations of these equations until all the sums of trip productions and trip attractions in the various zones balance. The final product is projected into an origin-destination table.

Step 3 Mode choice

Having formed the origin-destination table among the various zones, it is necessary to decide the number of trips that would be made by private transport and by public transport. For these we use certain equations called “logit model” which are obtained from the household interview surveys. These are based on probability. Private transport trips and bus trips will be made by road and other public transport trips by rail.

Step 4 Trip assignment

Traffic assignment equations work out the number of travelers and hence traffic on the links among the zones. These could be road or rail links. One method of assigning trips is to use the shortest path link in the network first until the capacity of that link is reached; and then to assign to the next shortest path and so on. An alternative method is to identify several competing links and use some sort of “share” equations to distribute.  

After the final step, the transport planner would be able to have the information to decide on the road links and rail links needed for the land uses that have been proposed.

Other uses of the model

The transport model can also be used on current situation to check the effects of centralisation of the city, decentralization of activities, congestion pricing and the effect of a large new development or a new road or rail link.

Appendix D

ORIGIN – DESTINATION (O-D) SURVEY


An Origin-Destination survey is usually conducted to determine end trips by modes and by chosen routes so that the viability of a proposed traffic management scheme and/or a proposed new road can be financially and technically assessed. 


Various methods have been devised in order to collect data pertaining to the route choices, trip purposes, journey times, mode preferred, etc of vehicle users. However, the widely used technique is the roadside interview. Before carrying out the roadside interview, the study zone shall have to be determined in such a way that the proposed traffic management scheme and/or the new road being considered shall be fully affected. The zone shall be an imaginary loop within which the proposed project shall either fully or partially (about 85% - the eighty-fifth percentile) fall. The zone-line shall cross important and main junctions.


Interview stations shall be located along road lengths found immediate to the preferred junctions with interviews being carried out for both inbound and outbound traffic. The locations shall be so chosen that interviewed vehicles do not obstruct the movement of other vehicles when parked. The interviewers shall be led by a team leader and for each station a minimum of 6 persons shall be required (including team leader), so that the maximum number of vehicles could be interviewed at any one given time. There shall be need for a police officer to stop those vehicles. Other road equipment such as traffic cones, special traffic signs, etc shall be necessary for safety reasons.


Interviews at all the pre-selected stations shall have to be carried out simultaneously and the number of staff shall aggregate accordingly. The number of days and time periods during which the census shall apply would depend on the project conceptual philosophy. Typically, the survey shall extend from Monday to Thursday from 0600-1800HRS.


A form containing questions to be asked at the stations shall be carefully prepared so as to avoid ambiguity and confusion for both the interviewers and respondents, and for the assessors at a later stage. The form shall usually be completed for each interview, the interviewer noting the time, the station number, the direction being sampled, the class of vehicles, and the origin-destination of the journey and any intermediate stops of the respondent. If the economic benefits of the proposed project are to be assessed, then additional questions may be asked to determine the purpose of the journey and the number of occupants of the vehicles. 


The data collection is a very time consuming stage of the survey and, under nominal traffic conditions, it is not possible to interview the driver of each vehicle without causing undue delay or employing an excessive number of interviewers. For this reason, only a proportion of the vehicles travelling past a station are shall be stopped for interview. Care shall be taken so that the samples are not biased ones as final results could be erroneously interpreted.


The O-D survey by the roadside interviews is not complete as only information concerning attracted and generated trips are obtained. Consequently, the delay factors of vehicles within the study zone shall have to be determined by the Moving Car Observer method.


In brief, the Moving Car Observer Method shall include the availability of a survey car with a data collector accompanying the driver during the whole survey. The duration of the survey shall be the same as for the roadside interviews. The driver shall drive through all the roadside stations while moving his vehicle in accordance with prevailing speeds. The data collector shall record all stops, durations of such stops with reasons/comments along with prevailing weather conditions. The output from the data collected shall complement the roadside interview by enabling the building of the journey time matrices.


To summarize, the O-D survey is quite a complex survey requiring investment in terms of staff, data collections, complementary surveys, road difficulties (may give rise to bottlenecks during peak hours), etc. It should therefore be properly planned for determined projects.
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