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1. Introduction

Mozambique is a developing country with a per @pitome of $345. More than one million
people, most of them with low incomes, live in tity of Maputo. Most Mozambicans do not
own a car and are not expected to own one in lifime. The majority depend on public
transportation, largely buses, for the trips ofydéfie—to get to work, to shop, to conduct
business, to go to school, and to run errands nfdjerity of the lower income population of
Maputo lives on the outer edges of the city, angedes on bus transportation to reach work and
conduct other daily activities.

In 2005, just within the City of Maputo, 2,500 basemostly mini-buses—handled an estimated
350,000 daily passenger-trips (see Figure 1-1)ughdhese small buses provide an essential
service for most people, business and civic leaaieralling for them to be replaced with full-
size buses, which are perceived as more suitalalertodern urban environment. They argue that
full-size buses will alleviate the congestion ahdas produced by the large fleet of small buses,
and that big buses will provide a higher level@fvice—one that is scheduled, predictable, safer,
and generally more efficient. Proponents of exisimrangements argue that the current service is
sufficient in providing reasonable transport asmable fares for the majority of the population,
given Mozambique'’s limited financial resources authlic budget. They hold that the efficiency
of private enterprise responds fast to changingasel® and does not burden the public budget. In
contrast, a publicly owned bus company tends tindicient and require ever-increasing
subsidies. Furthermore, the small buses providdayment for many households, which will

lose their incomes if service is assigned to langerators of full-size buses, whether public or
private.

In the context of this debate, the Confederatiohlokambican Business Associations (CTA) has
commissioned this study on urban transport policgieater Maputo to assess these issues in
light of international best practices. In this stutlrban public transport” refers only to bus
transportation for pay. It does not include otlwnfs of public transport such as taxis and
transport organized by employers.

OBJECTIVES

The objective of this study is to help the prive¢getor and the Government of Mozambique
examine issues related to the development of aanuransportation policy, with emphasis on
Greater Maputo. The study



Assesses the current operation and future neegsibdic transportation in Greater Maputo;
Summarizes Mozambique’s policy framework affectamy urban transport policy;
Describes international best practices suitabMdaambique; and

Recommends next steps, including studies and tdgedges.

Typical Buses Operating in Maputo

Minibus, or Chapa Midibus, Medio or Chapa

SOURCE JICA (2001).

METHODOLOGY

Conducted in Maputo from November 25-December @662the study is based on review of
information and data available in Maputo, reviewl annsultation with stakeholders in the bus
industry in Greater Maputo (Maputo City and MatBl@avince), and on the author’s experience
and expertise. Other than field observation, nefrhdent surveys were conducted. Information
and data were gathered through

- Meetings and interviews with service providers atakeholders of the bus industry in Greater
Maputo, including officers of bus associations anthpanies, municipal and national officers
in charge of transportation and municipal servi€EA, the Federation of Road Transport
Association, and representatives of USAID and tleeliVBank (see Appendix B).

- Direct observation of urban transport, traffic, gnuiblic transport in Greater Maputo, including
rides on buses and routes during different peraddise day.



- Review of previous studies, in particular the 280dster Plan Study for Road Development in
the City of Maputo, prepared for the Japan Inteéonail Cooperation Agency (JICA)The
JICA study is the most comprehensive of recentydapresents road and traffic conditions,
demand projections and forecasts, alternative dpuwatnt scenarios, including economic
evaluation and environmental assessments, andexteasibility studies.

- International studies and reports on urban puldicgportation, and the professional experience
of the consultant in developed and developing aiesit

1 JICA and the Municipal Council of Maputo, City Miaputo, The Republic of Mozambique. The Study
on the Master Plan and Feasibility Study for Roadé&lopment of the City of Maputo, in the Republic o
Mozambique, Final Report, October 2001. Orientah€dtants Company Limited and Japan Engineering
Consultants Limited.






2. Socioeconomic and Road
Data: Status and Projections

To establish a baseline for assessing the opergtioblems, needs and solutions of public
transport in Greater Maputo, we here discuss [s&imeconomic conditions in Maputo that
affect demand for transport, describe road contt@and plans for infrastructure improvements,
and summarize estimates of current and future dddmarbus transport. Data are drawn largely
from the JICA study of 2001. That study has a 2@&rysanning horizon based on international
professional standards. It was developed for thieg@@000-2020, and its baseline data were
from 2000-2001. Five years have passed since tidg stas published, which implies some
changes in population, employment and road devedopnbut the order of magnitude for this
baseline year of 2006 has not changed significaiige 2001. Moreover, master plan
projections and plans for 2010 and 2020 have regéd.

ADMINISTRATIVE DISTRICTS

The government allocates bus routes by districyli€h the City of Maputo has five (Figure 2-
1). District 1 includes the old city and most comnom, administrative, governmental and civic
activities—the Central Business District (CBD). it 2 is west of District 1 and includes
municipal facilities such as water and sanitatoistricts 3, 4, and 5 to the north of the CBD are
largely residential and where most of the low-inegnopulation resides.

POPULATION AND EMPLOYMENT

Baseline Population, Maputo 1997

The most recent official data on population is1887 Census of Population and Habitation.
Total population in 1997 was close to 1 million d@hd land area occupied by the city was (and
is) about 6,444 hectares. District 1 had a poputatif about 130,000, District 2 about 160,000,
and Districts 3-5 more than 200,000 (Table 2-1).



Districts of Maputo




Maputo’s Population and Land Area, by District, 799

1 133,759 14 1,333 21
2 162,750 17 687 11
3 210,551 22 1,043 16
4 228,244 24 1,811 28
5 211,008 22 1,570 24
Total 946,312 100 6,444 100

Note: District 1 data do not include Catembe, Inaka

SOURCE JICA (1 2001); Census of Population and Habitati®897.

Employment and Population Projections, Greater Mapu  to
The JICA study assumed the following annual poputegrowth rates:

2000-2010—2.28 percent in Maputo and 7.28 percerilatola
2010-2020—3.7 percent in both Maputo and Matola.

Based on employment data in 2000, the report assamemployment proportion
(employment/population) of 31 percent in MaputoyGihd 29 percent in Matola City. Using
these assumptions, Table 2-2 presents populatemployment projections up to 2020. We
estimated figures for 2005 as a mid-point averageden data for 1997 and 2010. In 2005, an
estimated 1.23 million lived in Maputo City, witl83,000 employed; close to 0.7 million lived in
Matola City, with about 200,000 employed. The tétalGreater Maputo is approximately 1.85
million of which 580,000 are employed. By 2010 tbtl for Greater Maputo is 2.23 million
residents with 0.7 million employed. And by 202@ tbtal is 3.33 million residents and 1.0
million employed.

Population and Employment Projections, 2000 -202A.00's)

# $% # $%
1997 Population 997 425 1,422
Employment 301 124 425
2005 Population 1,228 696 1,847
Employment 381 202 583
2010 Population 1,366 955 2,321
Employment 423 277 700
2020 Population 1,960 1,370 3,330
Employment 608 397 1,005
Proportion Employed (%) 31 29 30

Note: 2005 figures estimated by consultant.
SOURCE JICA (2001).



Implications

According to an origin-destination survey condudimdhe JICA study, travel to work by car
users during the morning period constitutes moae tialf of trip purposes. We assume that the
same holds for bus users. Some short work-tripgyfeot. Nevertheless, a substantial portion of
these trips require motorized transport, whichtfigr majority of the population means by bus.
The same holds for many other daily trips. In sumymine magnitude of population and
employment in Greater Maputo and the heavy depedeithe population on buses deserves
serious consideration.

ROAD NETWORK

Conditions

Most of the poor roads in the City of Maputo are¢hia outer neighborhoods (Table 2-3 and
Figure 2-2). The road conditions of 2000 are ktifjely present. The city has 830 km of roads,
distributed among 2,240 roads. About 64 perceth®foads are paved in District 1; in Districts
3 and 4 only about 20 percent are paved. The Nati®oad Agency maintains only two roads:
Av. De Namaacha in District 2 and Av. De Mozambigqu®istrict 1. The city maintains the rest
of the roads.

Road Length in Maputo City, by District, 2000

() = P-)
1 423 152 64
2 216 78 28
3 543 164 19
4 547 236 20
5 511 200 26
Total 2,240 830 23
Implications

According to TPM’'s management, full-size buses camperate well on unpaved or poor roads.
In contrast, the small mini-buses can and do opematthese roads. The road conditions,
particularly in the poor outer districts and inauMatola, explain the dominance of the small
buses in Maputo. They are filling a void and pravigservice everywhere—including the poor
neighborhoods.



Road Pavement Conditions, Maputo 2000

SOURCE JICA (2001).




Proposed Road Classification and Number of Lanes

In 2000, the City of Maputo lacked a system of rogsification. The JICA study proposed a
scheme of four categories: primary trunk, trunklezbor, and local area. The study
recommended introducing full access control to Hilgtss roads with heavy and high-speed
traffic (primary trunk and trunk) and limiting loalass roads (collector and local) to low speed
and low traffic, while introducing safety standaed®l general environmental improvements. The
study proposed a new design standard width anevaggemetric design standard, based on ANE
design standards. Figure 2-3 shows the proposeldctaasifications, and Figure 2-4 shows the
number of lanes. Most of the primary trunk and kravads are 4-6 lanes, while collector and
local roads are two lanes.

Implications

Classifications of roads and buses affect eachr othain transit corridors can operate most
efficiently on high-capacity primary trunk and tkuroads of 4-6 lanes, with collector and local
roads used for local service. Public transportméss in developed and developing countries
believe that improving buses’ level-of-service regsi giving “priority treatment” to buses over
private cars. Popular forms of priority treatmergt a

- Exclusive or semi-exclusive bus-lanes in which Sussn operate at high speed, without
interfering with the general traffic (high occupgfimis lanes in the United States); and

- Automatic “green lights” at light-controlled interstions.

Exclusive bus lanes can be implemented only on-bagiacity roads of 2-6 lanes, namely
primary trunk and trunk roads with one lane resgfee buses and taxis, at least during peak
periods. This solution is quite applicable to MapuRlans for bus lanes in Maputo are presented
later in this report. Providing automatic greemtgis less applicable because Maputo has few
traffic lights and controls major intersectionshwitide traffic circles. Furthermore, this solution
requires high-tech instrumentation not applicabldeveloping countries.

Network Statistics and Traffic Forecasts

Table 2-4 presents selected road network statistic000, based on the calibrated model of
JICA for 2000. Table 2-5 presents trip generatiot @affic forecast for daily (16 hours) bus and
cars trips, and their passengers, in the City gbiiafor 2000—-2020.

- Speed and Volume/CapacityThe average travel speed on the network in 2806ut
31km/hr) is high for urban areas and the averagame/'capacity is reasonable (as long as it is
below 1.0). But these averages are somewhat mistpadioser analysis indicates that some
major arteries are congested (V/C > 1.0) and likelgecame even more congested unless
infrastructure development and other mitigation sneas are implemented. Nevertheless, these
figures reflect the subjective assessment thdidraf Maputo is not congested, compared to
cities of similar size in sub-Saharan Africa anldestdeveloping countries.



Proposed Road Classification, Existing Roads

SOURCE JICA (2001).
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Proposed Number of Lanes

SOURCE JICA (2001).
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Network Statistics Summary, 2000

Speed
Volume to capacity
Trip length
Bus
Car
Goods
Vehicle occupancy
Bus
Car
Goods

1

30.6 kph
0.59

11.1 km
6.3 km
8.4 km

19.2
2.1
3.6

SOURCE JICA (2001).

2
Trip Generation and Traffic Forecast, "Medium" GrtmEcenario (3%-4% p.a.), Maputo
1 12 /1 /1

Pop. (1000’s) 1,090 1,228 1,366 1,960

Bus
No. in Maputo City NA 1,765 NA NA
Passenger-trips (16 hrs.) 290,737 347,164 403,591 73,684
Bus trip rate per person 0.42 NA NA NA

Car
Ownership 27,162 45,630 64,097 115,497
Trip rate per car 3.8 3.6 3.5 3.3
Car trips (16 hrs.) 105,480 164,910 224,339 381,141
Passenger car trips (16 hrs.) 221,508 346,310 4711 800,396
Cars owned per 1000 of pop. 28.7 37.8 46.9 58.9

Notes: Passenger car trips assumes average 2.kpgsss per car. Number of buses for 2005 not irAJIC
study. Another 1,466 in Matola, some of which ofgeira Maputo.)

SOURCE JICA (2001);figures for 2005, consultant.

- Average Trip Length. In 2000, the average trip length in JICA’s studgaatMaputo City) was
11.1 km for bus, 6.3 km for car, and 8.4 km for d®wehicle. The longer trip length for buses
is common, as bus routes tend to be longer thavearage car trip. This length was close in
magnitude to the average route reported by thexgssciations of Maputo and Matola.

- Average Vehicle Occupancyln 2000, average vehicle occupancy was 19.2 pgesifor
bus, 2.1 for car, and 3.6 for goods vehicles, whichl to carry passengers (particularly in rural
areas). This bus occupancy is an average betweanthmon 15-seat bus and the less
common 25-seat bus, and was close in magnitudetodcupancy observed by the consultant



and reported by regular bus users in Maputo. keces the fact that most mini-buses (15-seat)
are overcrowded and carry more passengers thaatkdicensed to.

- Traffic Forecast. JICA’s forecast of a “medium growth scenario” asesran annual growth
rate of 3 percent to 4 percent up to 2020 (Tal¢. ZJICA also presented low and high growth
scenarios not shown here).

¥ Bus.In 2000, buses handled about 290, 000 daily (163¢rager-trips in Maputo.
Our estimate for trips in 2005 is approximately 880 trips; these are expected to
reach about 400,000 in 2010 and 575,000 in 2026.aVerage bus trip rate per
person by car was about 0.42. JICA indicated thiati$ a relatively low rate for
comparable population and cities. It is explainegart by the large number of
walking trips and that many goods vehicles alsoygaassengers. The combined
motorized rate for buses and good vehicles wamattd at 0.46 (about 1/2 a bus-
trip per person).

¥, Car. In 2000 there were about 27,000 daily (16 hours}frgas, carrying about
105,000 people (assuming average occupancy ofa&depgers ). Our estimate for
current trips (2005) is approximately 45,000 cgsttand 165,000 passenger-trips
(including driver). The number of car-trips is egfel to reach about 64,000 in 2010
and 115,000 in 2020. And the corresponding numbdaity passenger-trip reaches
approximately 225,000 and 380,000. The car occuypeate of 2.1 reflects the fact
that many car users in Maputo use professionaésil of the 2.1 is the driver).
And drivers make many “empty” trips to pick up aifrdp off owners. The number of
trips would have been lower if most drivers werenevg, not professionals.
Worldwide, trip generations by car tend to be mhigiher than those by bus. Car
owners tend to take trips that otherwise wouldhase been made. And in Maputo
the rate is even higher because of empty trips.

- Car Ownership. Car ownership, measured as cars per 1,000 populatieery low—28.7 in
2000 and 37.7 in 20065. It is forecast to reach #6210, and 58.9 in 2020. In eastern Europe
average ownership is about 350-450, and in theedr$tates more than 500.

Implications

Given Mozambicans’ low income and low car-ownershigses will continue to be the main

mode of transport. Even though the passenger ttgilyate by bus is relatively low (estimated
0.42), overall demand is large, close to 350,0@8 today, within the JICA study area (Maputo
City and Catembe), and is projected to reach abobi000 in 2020. Buses are undoubtedly the
more efficient mode in Maputo: close to 20 passenger bus per trip versus 2 per car per trip.
And most buses (15-seaters) are not much longarthigaaverage car, and occupy about the same
road space. In 2005, approximately 1,765 local gs®stly small) registered in Maputo City,

and additional buses registered in Matola and ¢opéiia Maputo. These buses handled about
350,000 daily passenger-trips; 45,000 cars harafigdabout 165,000 passenger-trips. Thus,
given bus and passenger volumes, buses in Maps&rwdetreatment at least equal to that of cars.



3. Bus Operation in Greater
Maputo

The urban passenger transport industry in Greasgutd (Maputo plus Matola Province) has an
estimated 3,500 vehicles, mostly 15-seat recomsitianini-buses and reconditioned 25-seat
midi-buses, privately owned and operated. Manysargle-vehicle owner-operator enterprises.
The number of private firms in the industry is estied to be 1,000 in Maputo and another 600 in
Matola. The great majority are family-run smalleprises operating on routes designated by the
municipality and charging a fare dictated by theamal government—currently 5.0 Mtn for a
single ride on most routes in the city and 7.5 kdinMaputo-Matola rides (and longer routes in
Maputo). These enterprises do not receive any govent subsidies, credits, or other financial
support.

The small buses operate without schedules, stopewbiepassengers ask to board or disembark,
tend to carry more than the designated seatingcitgptend to halt traffic when stopping en-
route, and are accused of causing many accideats. l&s is licensed to operate on only a single
route, which is indicated on the front and backdeirs with the names of the originating and
destination terminals (or major stops). The busgmd whenever they are full, which is frequent
given their small size, large number, and high @agser demand; during peak periods the buses
depart about every ten minutes. They operate uhdarmbrella of two associations:

- Association Transport Maputo (ATROMAP), which operain the City of Maputo and has a
fleet of 2,001 buses; and

- Union Transport Maputo (UTRAMAP), which operatesMatola, and between Maputo and
Matola, and has a fleet of 1,466 buses.

Maputo’s publicly owned municipal bus company, Bpartes Publicos de Maputo (TPM),
operates buses that can carry up to 90 passerdgesedts and the rest standing). Operations,
however, are marginal. Of a fleet of 80 buses ablyut 35 are operational. Buses run on the
same routes as the private buses but charge a fareas a matter of government policy. The
fare for the Maputo-Matola route is only 4.5 MtrieNI has severe financial and management
problems, and is partially subsidized.

GOVERNMENT POLICY AND PLANS

Public transport in Maputo consists of three catiegointernational, national, and local. The
central government issues licenses for internatiané national transport, while local



governments manage and license local transpo@réater Maputo the local governments are the
Municipality of Maputo and of Matola.

Licensing and Operations

The local government determines bus routes, angssgcenses to bus operators, private or
public, to operate on these routes. The governohetermines the alignment and number of buses
on each route, but consults with associations antpanies in planning routes. The government
also formulates fare policy and determines farée [6cal government is responsible for
managing or supplying related infrastructure, sagkus terminals, stops, and bays. At present,
facilities are minimal; the city lacks stops ang$and the terminals are just tracts of land on
streets, intersections, or local markets, withawt @rganized facilities.

To be licensed, a bus owner must meet some minireguirements. These include

- Certification of inspection, which assures that tha vehicle is in good mechanical condition;
- Insurance, to cover any damage to passengergopiduities;

- Business registration, to assure that the opefalows common business procedures;

- Residential registration, to assure that the owesides within the local government’s
jurisdiction;

- Police certificate, to assure that the owner hasrimsinal record or significant traffic
violations, to assure the safety and security ebpagers;

- Tax registration certification, to assure thatoler will pay income tax, as required by law,
on bus operation.

Certifications in Maputo are renewed every six rhenOnce requirements are met, an owner is
issued a license to operate on a single rout&disated on the front and back windows of the
bus.

A fleet need not meet any minimal requirementssipe. A single owner-operator can operate in
the same manner as an owner of several busesoon@aoy. The operator need not be a member
of an association or company, but every operat@t join the route-system managed by either
ATROMAP or UTRAMAP. The operator pays 20 Mtn pey da the association to cover the
costs of conductors who manage terminal operatibms.fee is not a government requirement,
but a common practice.

Vehicle Size Plans

To reduce the number of buses on city streets@inttease vehicles' capacity, the policy of
Maputo’s municipal government is to allow older #imhases to be replaced with only 25-seat
midi-buses. It is not clear if similar policy isibg implemented in Matola, but it seems likely
that it will be as the National Ministry of Trangpaants to increase the size of buses. The midi-
buses, however, are significantly more expensiveecdnditioned midi-bus costs about
US$15,000 versus a US$7,500 for a small bus. Tiis g financial burden on small operators,
most of whom do not quality for bank credit and ol financing from family members.



Replacement Bus Plans

Many business and civic leaders are calling forlseses to be replaced with full-size buses
more suitable to a modern urban environment. Tesgrathat full-size buses will alleviate the
congestion and chaos produced by the large flegnail buses, and that big buses will provide a
higher level of service—one that is scheduled, iotatle, safer, and generally more efficient. In
lieu of this the Ministry of Transport is contemiiiey purchase of new full-size buses to replace
some or all of the service provided by small busée details of the government’s plans are not
yet known? Before the plan can be assessed, the questi@ibit 3-1 need to be answered. At
the very least government plans should be fullygparent and openly discussed before any
decisions are made.

34+
Questions Regarding Government Plans for the Bdsdiny
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BUS ASSOCIATIONS AND COMPANIES

Association Transport Maputo

The information was derived from a discussion ViRtiquel Vieira, ATROMAP’s Vice-
President. A bus operator since the age of 17 amioof three buses, Ms. Vieira has been the
association’s vice president for several years.

2 We made several attempts to meet with officialthefMinistry of Transport and Communication to
learn more about the plan, but to no avail.



ATROMAP operates just within the City of Maputcs B2 voluntary associates run their buses
along 10 main routes and a number of subroutesgdtiernment, not the association, provides a
license to operate on a given route—but operatorst wperate within the association's route
system. The one-time membership registration i8BNtn (US$120); the monthly fee is 100

Mtn (US$4); and the daily fee per bus, for memizerd nonmembers alike, is 20 Mtn (US$0.8),
which covers the cost of conductors at bus termiaatl other association costs. The advantage
of membership is access to special government anagfe.g., access to purchase of new, 34-seat
buses, from Japan, at a cost of 800,000 Mtn (US®82 per bus, through the MOT and the
Government of Japan, with easy financial terms.)

Vehicles and Ownership

ATROMAP’s route system carries 2,201 vehicles, nodshem reconditioned diesel 15-seaters
imported from Japan and Korea. Most buses are frmduction year 1995, and were
reconditioned in 2000. Most members own 3-5 vebicdeme up to 12 vehicles. The most
popular make is Toyota.

Operation

A bus crew consists of a driver and a money-calle@@ome crews are owner-operators, some
employees, and some lessees. Buses depart theaewmwhienever they are full, not according to a
schedule. There are no bus stops. The peak maimegs 5:00-09:00; mid-day is 9:00-14:00;
and the evening peak is 14:00-21:00. On the avetlagee are about 20 passengers per one-way
trip, including boarding and alighting (15-seat us

Input Costs
Purchase price of reconditioned 15-seater: 180M@0(US$7,200); used to be 140,000 Mtn
(US$5,600)
Purchase price of reconditioned 34-seater: 400M@0(US $16,000)
Gasoline —US$1.15/litter
Diesel-US$1.05/litter
Average fuel consumption: 4-5 km/litter
Daily fee per bus— 20 Mtn. (US$0.8)
Driver salary—3,000 Mtn per month (US$120)
Conductor salary—1,500 per month (US$60)

Fare
One-way fare in Maputo on most routes is 5.0 Mt8$0.20), longer routes are 7.5 Mtn (US$
0.30).

Issues

- Minimum revenue.Rent per bus per day is approximately 1,000 Mtn§409; the renter buys
fuel. A one-way bus trip earns about 100 Mtn (2i@six 5 Mtn/ride). Ten daily trips are
required to cover rent (which does not include)tuel



- Vehicle sizeThe city wants to increase vehicle size to 22 ssadsdoes not approve
replacement of a 15-seat with another 15-seat keHibis may present a problem, financial
and operational, for many small operators.

- Larger companiesCreating larger companies of 20 or more vehiclecpmpany will
improve management and operational efficiency acdifate access to commercial financing.

Union Transport Maputo
The information was derived from a discussion v@thssa Leonardo, UTRAMAP President for
the past seven years.

UTRAMAP operates between Matola and Maputo and c@®p 6 associations, controlling 23
bus routes. There is no formal requirement to jeénUnion; the government provides a route
license and 90 percent of bus operators operakgnttie Union route system. One time
membership registration is 2,500 Mtn (US$100). Mosimbers do not pay the monthly fee of
100 Mtn (US$ 4). The daily fee per bus for memlzgrd nonmembers alike is 20 Mtn (US$0.8),
which covers the cost of conductors at the termiaad other Union costs.

Vehicles and Ownership

UTRAMAP operates 1,466 vehicles, about 80 percétitam reconditioned diesel 15-seaters
imported from Japan and Korea. The union has salreeaters, but riders prefer the 15-seaters,
which offer higher frequencies, maneuverability apded. The most popular make is Toyota.
Most members own 2 vehicles, some up to 10. Theréhaee types of owners:

Transporters, whose main economic activity is fpansand who are usually union members;
Part-timers who drive part-time and hire help; and
Investors who lease their buses (business peogleding government officials).

Any introduction of large buses (34-60-seatersyuhbe gradual and will be impeded by
problems with obtaining credit and spare parts.

Operation

A bus crew consists of a driver and a money-calle@@ome crews are owner-operators, some
employees, and some lessees. Buses depart theaewmwhienever they are full, not according to a
schedule. There are no bus stops. The peak maimegs 5:00-09:00; mid-day is 9:00-14:00;
and the evening peak is 14:00-21:00. The Matola-titbapip distance is 12-13 km; peak trip
time is 30-45 minutes and off-peak is 20-30 minubasing the morning peak of 4 hours, the
union handles about 6-7 one-way trips per busndugivening peak of 7 hours about 10-11 one-
way trips per bus; and during the 5 hours of midalagut 5 one-way trips per bus. The daily total
(16 hours) of trips per bus is 21-23 one-way trypish about 20 passengers per trip, including
boarding and alighting (15-seat bus).

Input Costs
Purchase price, reconditioned 15-seat vehicle ((E8®)
Purchase price , reconditioned 25-seat vehicle {3$H0-$18,000)
Registration (one-time upon purchase)—45,000 Mt&8%L800)



Insurance, annual—4,500 Mtn (US$180)
Tires—2,000-2,500 Mts (US$80-100) per tire
Gasoline—US$1.15/litter
Diesel—US$1.05/litter

Average fuel consumption: 4-5 km/litter

Daily fee per bus — 20 Mtn. (US$0.8)

Driver salary—3,000 Mtn per month (US$120)
Conductor salary—1,500 per month (US$60)

Fare
One-way fare from Matola to Maputo is 7.5 Mtn (U&$0); on TPM the fare is 4.5 Mtn
(US$0.18).

Transportes Publicos de Maputo

The information was derived from a discussion @ilvestre Constantino, TPM’s Administrator.
Mr. Constantino is an experienced hauler and besabpr. Owned by the Municipality of
Maputo, TPM has been in service for many years) &efore Mozambique’s independence. It
operates only full-size buses that carry up to &¥pngers, of which 34 are seated.

Vehicles

Only 35 of TPM’s fleet of 80 full-size diesel budeperational. The fleet includes 13 relatively
new Chinese buses (Jutong) of which 10 are opesdfi6 new MAN diesels, made in South
Africa; 20 old MAN buses from South Africa, prodiact years 1998-2000, of which 12 are
operational; and numerous Mercedes Benz busest ABgears old, most of which are not
operational.

Personnel
TPM employs 490 people—173 drivers, 123 conduc®#snechanics, and 107 administration
and support staff—or more than 11 people per opaatbus.

Operation

The bus crew includes a driver and money-colle&grschedule, buses depart terminals once
every hour, with headways of one hour. Travel theeveen origin and destination is
approximately one hour. The total nominal netwark1 routes, of which only 27 are now being
run because of a shortage of buses. The routedaarical to those used by mini- and midi-
buses. Every bus runs for three 7-hour shifts pgr @ith operation hours of 4 AM to midnight
(20 hours per day). Time for maintenance is limited

Input Costs
Cost breakdown not available, but about 70 perckaperational costs are for fuel
Driver salary—3,500 Mtn per month (US$120)
Conductor salary—1,500 Mtn per month (US$60)



Fares cannot cover operational costs, so the npatiigi provides a subsidy, but even that
falls short of amounts TPM requests.

Fare
Subsidized one-way fare from Maputo to Matola sMtn (US$0.18); the fare on private mini-
buses is 7.5 Mtn (US$0.30).

Issues
- Replacement parts and maintenance are expensigeovEnworked buses break down
frequently; about 10 buses break down each day.

- Most of the fleet is extremely old, and many of bluses are obsolete. Nevertheless, no fleet
renewal plans exist.

- Mr. Constantino believes that the public prefefkdize buses, which are less crowded. He
claims that whenever TPM buses and mini-buseseaatthe same time, riders tend to board
TPM's buses. He also believes that the small miseb contribute to congestion and traffic
accidents.

- Mr. Constantino believes that operation of fulleskmises should be competitive and be
provided by concession to the best bidder. He bedi¢hat TPM, with a renewed bus fleet,
could win such a competition.

Overall, TPM’s bus services are marginal. It haly 86 operational buses, compared to about
3,500 small buses operated by the private sect@ddition, quality of service—frequency,

travel speed, and comfort—is poor. Buses depayt@mte per hour; private mini-buses depart at
least every 10 minutes during peak period, traaster, and are more nimble. There is no
evidence that full-size buses are less crowdednfiairbuses.

Because TPM is inefficient—employing about 11 pedpl each operational bus (compared to
the 4 people employed to run mini-buses in twotshuf 8-10 hours)—it requires public subsidy.
TPM suffers the problems typical of publicly ownaas companies in developing countries: old
depleted fleet, inefficient operation, constantchfse subsidy.

ROUTES

Maputo

Table 3-1 shows data on bus route traffic in thig 6f Maputo for 2005, listing the distribution

of each bus route according to district locatiaingio and destination, and number of vehicles, by
size. Recall the designation of bus routes is bridt; subtotals in Table 3-1 are by district.
Drawing on this data, we estimated the total sgatapacity of the fleet in each route (last
column). Note that 15-seaters are mini-buses; 2&28rseaters are midi-buses operated by the
private sector; and the 34-seaters are full-size®uprobably owned by TPM.



Bus Route Data, Maputo Municipality, 2005

Municipal Route Origin / Destination Via Vehicles, by Seating Total Est. Total

District (M.D.) | No. 15] 26 29| 34]Vehicles Seating
2 1 Xipamanine/A.Voador G.Popular/E.Mondlane 75 75| 1,125
2 2 Xipamanine/Museu Marien Ngobi 67 67 1,005
Sub-Total M.D. No. 2 142 0 0 0 142 2,130
4 1 Costa do Sol/A.Voador E.Mondlane 34 34 510
4 2 P.combatentes/A.Voador Kar Max/V.Lenine 99 99 1,485
4 3 P.Combatentes/Museu H.Central/Praca O.M.M NA
4 4 P.Combatentes/Xipamanine Compone/Shoprite 84 84 1,260
4 5 P.combatentes/A.Voador Praca dos Herois 40 40 600
4 6 Hulene/A.Voador " 137 137 2,055
4 7 Albazine/A.Voador " 92 7 24 5 128 2,428
4 8 Laulane/A.Voador 4 4 60
4 9 Albazine/Museu 3 4 1 8 178
4 10 Albazine/A.Voador 5 5 75
4 11 Hulene/Museu 56 56 840
4 12 Albazine/Museu " 45 3 4 52 869
4 13 Laulane/Museu 2 1 3 56
4 14 Hulene/A.Voador 4 4 60
4 15 Hulene/Xipamanine A.v de Angola 80 80| 1,200
4 16 Albasine/Xipamanine 1 1 2 55
4 17 Hulene/Museu E.Mondlane/A.v de Angola 4 4 60
4 18 Magoanine/Museu " 2 1 3 56
4 19 Laulane/Museu 1 1 29
Sub-Total M.D. No. 4 691 17 31 5 744, 11,876
5 1 Magoanine/A.Voador E.Mondlane/A.v Ang. 43 1 2 46 729
5 2 Malhazine/A.Voador " 53 7 8 68 1,209
5 3 Malhazine/Museu 1 1 2 55
5 4 Malhazine/A.Voador 2 2 30
5 5 Magoanine/Museu 1 1 15
5 6 Malhazine/Museu 2 1 3 56
5 7 Magoanine/A.Voador 1 1 15
5 8 Magoanine/Xipamanine NA
5 9 Benfica/P.Combatentes Hulene/Malhazine 63 63 945
5 10 Matendene/P.Combatentes " 2 2 30
5 11 Matendene/Museu Benfica 5 7 21 33 66 1,988
5 12 Benfica/Museu " 241 20 37 1 82 1,987
5 13 Zimpeto/Museu 18 45 63 13 139 3,709
5 14 Malhazine/Museu Benfica 7 55 85 2 149 4,068
5 15 Drive In/Xipamanine A.v de Angola 49 2 51 793
5 16 Benfica/Xipamanine A.v de Angola 40 40 600
5 17 Benfica/A.Voador Marginal/Oliveiras 28 1 1 30 475
5 18 Zimpeto/A.Voador 1 1 2 4 123
5 19 Matendene/A.Voador 2 2 2 6 178
5 20 B.Jardim/Costa do Sol " 35 3 6 44 777
5 21 Malhazine/Museu " 1 4 8 13 351
5 22 Zimpeto/Museu 2 2 52
Sub-Total M.D. No. 5 374 150| 237| 53 814 18,185
Marracuene 1 Mateque/P.Combatentes 23 23 345
Marracuene 2 Muchafutene/P.Combatentes 2 2 30
Marracuene 3 Gwava/P.Combatentes 1 1 15
Marracuene 4 Mateke/Museu 1 1 34
Sub-Total M.D. Marracue 26 0 0 1 27 424
Matola 1 M.Socimol/Museu 5 3 1 9 251
Matola 2 Congolote/Museu 1 1 2 63
Matola 3 Z.Verde/Museu 8 9 17 469
Matola 4 P.Lumumba/Museu 1 1 2 44
Matola 5 Z.Verde/A.Voador 1 1 15
Matola 6 P.Lumumba/A.Voador 1 1 15
Matola 7 Sao Damanso/Museu 1 1 26
Matola 8 Z.Verde/P.Combatentes 2 2 30
Matola 9 Museu/Liberdade 1 1 2 55
Matola 10 Liberdade/Xipamanine 1 1 29
Sub-Total M.D. Matola 5 15 16 2 38 997
57 |TOTAL ALL MUNICIPAL DISTRICTS 1,238 | 182 | 284 61 1,765 33,612

PERCENT OF TOTAL | 70%| 10%| 16%| 3% 100%)|

Source: Department of

Transport and Transit of the Maputo City Council




In 2005, the City of Maputo licensed 1,765 busegptdlic transport: 70 percent were 15-seaters,
10 percent 26-seaters, 16 percent 29-seaters,réy8 percent full-size buses. The latter is
probably an overestimate because TPM operatesabialyt 35 buses even though 61 are
certified.

The buses run on 57 routes. The distribution ofa®by originating district was as follows:
District 2 had two routes, District 4 had 19 rout@sstrict 5 had 22 routes, in Marracuene 4
routes, and in Matola 10 routes. (District 1 is ligied, probably because most routes terminate
there and listing would have resulted in doublentiogj.)

Estimated total seating capacity of the fleet tegid in Maputo City is approximately 33,600.
Assuming 25 percent factor for overcrowding thespager-carrying capacity of this fleet
approaches 40,000. Most of this capacity is praviokeprivately owned small vehicles. The
estimated capacity of TPM's 35 operational buseslis about 3,500 spaces.

Matola

Table 3-2 shows bus types by route in Matola, basedata from a partial list of 61 companies.
These companies, operating on 10 routes, haweadf nearly 1,000 vehicles (out of a total of
1,466 under UTRAMAP). Of these, 75 percent weresdaters, 20 percent 26-seaters, and only 5
percent 34-seaters vehicles.

Bus Types by Bus Route, Matola (61 Companies)

567
( 2 2 2

1 259 26 3 289

2 87 0 0 89

3 77 0 0 80

4 45 0 o 49

5 39 0 0 44

6 40 0 o 46

7 32 7 0 46

8 86 0 o 94

9 43 155 43 250

10 35 10 0 55

Total 743 198 46 987

Percent 75 20 5 100






4. International Best Practice

No single best practice for urban public transpaists, perhaps because of the wide variety of
operational modes. Ownership may be private origwhicles may be small, full-size, or
articulated buses; operation may be by schedukehicle capacity; company sizes are mixed;
routes may be allocated by state monopoly or cammesA best practice that works well in one
city might fail in another. Understanding of trersvailing worldwide and some familiarity
with the experience of public transport in devebbpad developing countries, however, can be
enlightening.

TRENDS

Trends in public transport are based on growingremess that it improves the urban
environment and is essential to its smooth funatignMany cities that once invested largely in
facilities to accommodate private cars have corezgdutiat road demand is endless and can never
be met, and that public transport must be supp@dseal complementary means of transport,
particularly for work commutes and peak hours. Serties, such as Singapore and London,

have even curtailed the use of private cars inagtyters by imposing high fees on entering cars.
By now it is well established that public transpshbuld be treated at least as an equal to the car,
and in many instances as a preferred mode of toansp

Many cities, mostly in developed countries wheneavanership is high, subsidize public
transport and take measures so it can competehéthutomobile. Public transport is understood
to

Facilitate work commutes and economic activities;

Reduce congestion, particularly during peak periods

Reduce environmental impacts (air pollution);

Reduce demand for urban land, allowing for denseldpment along public transport routes
and terminals;

Provide transport for the young, the elderly, dmeoor;

Reduce investment on car-related infrastructurd; an

Equalize social welfare through subsidies and |dwek prices for public transport

This understanding has given rise to three intatedl trends:
Improving levels of servicel o attract passengers and retain high ridershigueloped
countries, public transport should improve levdlpassenger service. This entails

Increasing speed,



Reducing travel time,

Increasing frequency,

Increasing reliability (on-time performance and sistency),

Increasing travel comfort — seating rather thanditay on longer trips,

Reducing crowdedness,

Improving road safety,

Improving passenger security, and

Using a single fare, from origin to destinatiorgaalless of operator and transit mode.

Giving public transport priority treatmentTo increase the attractiveness and level-of-sefivic
public transport, and to put it on at least eqoatihg with the private car, cities are initiating
measures to increase travel speed, reduce congeatised by private cars, and improve road
safety. Popular measures include (1) exclusivesana-exclusive lanes (high-occupancy vehicle
lanes in the United States, bus-lanes in Europe)(2) automatic “green lights” at traffic lights.

Developing and investing in bus infrastructurd.o achieve these goals cities are investing in
facilities for buses and other forms of public spart, including bus lanes, stops, and terminals;
combined bus terminals for local and intercity biasisport; and subsidies (largely for capital
investment in vehicles).

EXPERIENCE

North America and Western Europe

In the United States, the country with the strobfreg-market orientation, all urban bus (and
urban rail) companies are publicly owned and ogeaatmonopolies within municipal
boundaries. In Western Europe, with a strongeramelftate tradition and social democracy,
many local bus companies are privately owned antpete to provide services under
concession. In many European countries—Englandn&@ey and Sweden—several private bus
companies may operate in the same urban area.

Public transportation in western countries, evecauntries with high demand and a well
developed dense public transport network, suchadigitl, requires subsidies. In the best case,
the fare-box revenue covers operating costs; anthiny instances, particularly in North
America, not even that. In the western countriesiabalf of operating costs are attributed to
labor (the salary of a bus driver in the Unitedt&aan reach $50,000). Capital costs are also
quite high because the public demands and expestsvehicles. For example, the purchase price
of a European bus in Israel is approximately 200,B0ro. This may explain the high rate of
public ownership in the United States. Public tpomscompanies in the United States are such
losing enterprises that no private enterprise Ingito take them over. In general the operational
characteristics (high capital and labor cost) of bompanies in the West, have little relevance to
developing countries.



Developing Countries

The low income and low car ownership of develogingntries spurs demand for public
transportation. Most of the traveling public does Imave any other means of transport. This
makes public transport in general and urban putditsport in particular a viable economic
enterprise. Under appropriate and competitive djgeral schemes, supply of public transport can
cover both capital and operational costs, and bfitable.

Because the traveling public is a "captive audieace because it is poor, it accepts low levels
of service, but at the right (low) price. To redimeut costs, most small buses are reconditioned
units bought at about the one-third the cost af\w& wehicle. They are poorly maintained—also to
cut cost. But they provide service for a reasonéile Buses may be old, noisy, smoky, and
overcrowded, and operate without a schedule blarasthey carry passengers from origin to
destination for a reasonable fare in a reasonatriat of time they will remain popular. This is
what some transport planners describe as “pooicgefar poor people.” And in that respect,
Maputo is not different than other developing coigst A similar argument, however, can be
applied to other public services, such as hougdggation, and health.

Urban public transport in many developing countigesimilar to Maputo’s. Much of the fleet
consists of privately owned, reconditioned smalligles run “chaotically” throughout the city. In
addition, one may find in the same city full-siagsbs, privately or publicly owned. And as in
Maputo, publicly owned bus companies tend to b#ioment and losing financial enterprises,
while the private companies are profitable.

The types of vehicles vary. Many African cities trsmsit vehicles in the urban core and pickups
with back entrances in rural areas (i.e. "MatotaTanzania). Transit vehicles are also common
in Jordan and Afghanistan. In Manila and the Philigs, the prevailing mode is "Jeepny"—a
mixture of Jeep and Pickup with back entrance.

What is common to all of these vehicles is thay the used, relatively small, highly
maneuverable, and carry 15-20 passengers. Thegtemdfectively in narrow unpaved alleys as
well as in congested city streets. Replacemens paud tires are readily had because they are
identical or nearly identical to those used by cansl the buses can be serviced by small garages,
which have experience in repair of small vehickadl-size buses, however, require special spare
parts, repair, and maintenance—which is why so nfialivgize buses in developing countries are
cannibalized.

In summary, public transport in Maputo is not sfigraintly different from transport in other
developing countries.






5. Assessment of Bus Industry

The following assessment of the bus industry igtas the review of bus operations in Greater
Maputo and of previous studies and plans, as weahtarnational experience in the supply and
operation of public transport.

POSITIVE ATTRIBUTES

Functional

Perhaps the most important attribute of bus transpdsrater Maputo is that it works, with
highly fragmented ownership (about 1,500 compaanek3,500 vehicles) and without much
direction from or interference by the governmemdAhis is not as simple as it sounds. The
system could have failed for various reasons, tdwgn’t and it in fact works.

Productive and Dependable

It is estimated that the existing vibrant systewdpices, on a regular basis and over well-defined
routes, about 350,000 daily passenger-trips bywithén the City of Maputo alone, and probably
about 500,000 person-trips in the combined arédagfuto-Matola. This is done daily throughout
the year without significant breakdowns. In fabtstsystem allows the city to work and function
on a daily basis. Without it, city life as it isduwwn would not exist.

Highly Competitive

The system is highly competitive. Consisting of saallers (bus operators) and buyers
(passengers), where no individual alone can affecprice or quantity of the good (passenger-
trips), it is almost a textbook illustration of arket economy. Competition allows the fare to
remain relatively low and the supply and frequeotirips relatively high.

Minimal Government Involvement

The government sets licensing rules for the busatpes, determines fares (through some
negotiation with associations to prevent price “ging” and ensure a reasonable fare for the
public), plans bus routes (also in cooperation Withassociations, which have the “pulse” of
demand), and assign a route to each licensed hitlstWg exception of TPM, Maputo’s bus
industry is almost entirely private. The governmeéogs not invest in or subsidize any private,
small bus operations. Where it is involved in sy full-size bus service through TPM,
operations are inefficient and require annual sybsi



Well Developed Route Network

The network of bus routes throughout Greater Majsiextensive and seems to provide good
coverage for the majority of the population. Greaputo has approximately 80 bus routes: the
city has 57 and Matola 23 (plus additional subrgut€he majority of the population seems to be
within reasonable walking distance of the routes.

Accessible
In focusing on downtown Maputo, the existing nettmaaches major markets and centers of
employment, thereby facilitating employment, comoeerand other civic activities.

Serves Poor, Transit-Dependent Population

The system serves the majority of the populatidnicivis poor. Most Mozambicans are poor and
depend on public transport for all daily needs—wesHopping, commerce, health. Some
describe it as a “poor system for poor people”—thatsystem serves the population that it
intends too, and at reasonable level-of-servicéherexisting fare.

Contributes to Informal Employment

The small bus industry employs many people, diyetid indirectly, and contributes to the
income of poor households and the informal locahemy. The informal sector is estimated to
employ about 90 percent of Mozambicans, so itsem$al to employment, income, and social
welfare. Our preliminary estimate is that the srball industry in Greater Maputo directly
employs up to 14,000 people as drivers and monbgetors aloné. It also directly employs
conductors at each terminal. In addition, the itigusmploys maintenance workers in private
informal repair shops and garages, as well as suppf spare parts and fuel. It indirectly
employs vendors at bus stations. The magnitudeiftipple effect” employment is unknown,
but could easily be another 10 to 20 percent celdirectly employed. Thus, the small bus
industry probably employs more than 15,000 peaplaé informal sector.

NEGATIVE ATTRIBUTES

Highly Fragmented

Consisting of 1,500 companies operating 3,500 hukesndustry may be too fragmented. Small
individual owners may operate inefficiently becatlsy lack management skills and access to
commercial credit. Many “eat capital” when theyetgbreventive and routine maintenance to the
point of vehicle deterioration. Deferred mainterenan also make vehicles unsafe and lead to
accidents. Unable to secure loans to maintain epldce vehicles, small operators depend on
personal and family resources.

3 Based on 3,500 buses, each employing 4 peopléaye2 per mini-bus), and 2 shifts per day (each 10
hours): 3,500 buses x 4 workers/bus = 14,000 werke



The solution may be a cooperative of 50-100 memivbsnegotiate as a group with credit
institutions; obtain training in management, mamaigce, and safety (perhaps from donors or
NGOs); and self-impose professional standards.e@tiassociations do not do this. They have
very few registered members, and do not providenaegningful services to the majority of bus
drivers operating in their route systems, othentttzarging them 20 Mtn per day for managing
waiting lines in the terminals. The sentiment fo¥ating cooperatives was expressed by
UTRAMAP management, which believes that doing saldidikely improve management,
efficiency, safety, and access to credit and gowent programs. One counterargument is that
ultra small companies save on management expendestizer inefficiencies of large operators.

Unsafe Vehicles and Road Safety

The government and the elite assert that smallsbargeunsafe and contribute significantly to
road accidents. Experience elsewhere indicatedhisatlaim has merit. Reconditioned vehicles
are not as likely to be as mechanically reliablees vehicles. They also tend to be poorly
maintained and prone to safety problems. Such gnablcan be addressed by improving safety
inspections and enforcement, and by training dsieerd repair shops. If the industry were less
fragmented (e.g., organized in cooperatives), gowent and/or donors could provide
concentrated training. The counterargument isvle the vehicles are used and poorly
maintained they cost little, and this keeps fate=ap.

Congestion and Road Safety

Another complaint is that small buses cause actsdannot obeying traffic laws and by driving
chaotically. Buses stop randomly so passengersbhmand or alight, not at bus stops—for there
are none—nbut in traffic. Large groups of passengkrsk traffic, sometimes entire sections of
road, because there are no bus bays. The probletréssevere on two-lane roads, where there
iS N0 room to pass.

We had neither the time nor resources to compareoidd safety record of small buses to that of
other vehicles (in any case the quality of sucla d¢aexpected to be very poor). Nevertheless,
certain things should be considered in that resfidat buses produce many vehicle-km (each bus
may produce about 1,000 vehicle-km per day, assydlrkm per bus-trip and 20 trips per day).
Any comparison of road safety records should btherbasis of vehicle-km or passenger-km, not
sheer number. And even the casual observer cahaegome private cars (45,000 in Maputo
City) also do not obey traffic laws and park anyvehd he issue of safety and buses may be
magnified because buses tend to be very crowdettleads involving them tend to be horrific

with many casualties, and thereby cause publicrgutc

Still, the problem is real and should be addresisemligh better enforcement and the provision of
infrastructure—better roads, bus stops, and bus.&ych measures could substantially reduce
congestion and traffic accidents caused by buses.

No Hierarchy
The bus industry in Maputo lacks hierarchy. In tiyethe hierarchy should be similar to road
hierarchy (classification), proposed by JICA: lahyesses should operate on primary trunk and



trunk roads, and smaller buses on collector aral loads. Trunk roads have more capacity and
higher demand and can accommodate large vehiclegraspeed and high frequency. The bus
stops on the primary, higher class routes can aeespat long distances, up to 500 meters, to
reduce time for getting on and off. Stops on seaondads can be spaced about 300 meters
apart. This hierarchy would improve road use argldapacity.

Note that small buses cannot provide mass tratéiy.? The length of one full-size bus is
equivalent to the length of 2 to 2.5 midi-buses—ibtakes 5 to 6 midi-buses to carry the same
number of passengers as a full-size bus (90-10@icwated buses, which operate in many parts
of the world, have almost double the capacity fifllasize bus. Operating full-size buses in bus-
lanes can provide mass transit on wheels. Seveuaties (e.g., Brazil) provide very successful
mass transit by bus. But this success requiresimgein exclusive bus-lanes.

This optimal hierarchy has not developed in Maphgoause roads in certain residential and rural
areas cannot handle full-size buses. Over thetlermg, Maputo should develop a bus hierarchy
and introduce larger vehicles in bus lanes in lightand corridors. The current (2005) demand,
in Maputo Municipality alone, is an estimated 380 ®us passenger-trips per day (and in
Greater Maputo probably close to 500,000). JICA&dasts demand for more than 400,000 by
2010 and 575,000 by 2020 in Maputo City (and ing&mme proportion over 800,000 in 2020 in
Greater Maputo). Meeting such demand will requeeedoping a bus hierarchy and providing
full-size bus service in high-demand corridors, pralviding “priority treatment” for buses.

Lack of Infrastructure

Most noticeable is the lack of sufficient and agpiate infrastructure for buses. The existing
terminal and final bus stops are either on-straetipg or unpaved lots and market areas. No bus
stops or bays exist. Buses stop everywhere and blafic. In addition, no information on routes
or stops is published—not even such minimal infdromaas which route operates on which
street. Mozambique law requires that 5 percenteftiel tax be used to improve the
transportation system. But this sum is channelezttly to the National General Fund.
(According to the Ministry of Transport and Commuation, it intends to use this fund to
purchase the full-size buses, but this is not cordd yet.) Undoubtedly, the fund should be used
to improve infrastructure for buses, the most ingrormode of travel for most Mozambicans.

Inefficient Publicly Owned Bus Company

TPM has the problems typical of publicly owned bampanies in developing countries: old
depleted fleet, inefficient operation, constantchi subsidy. Only 35 of a fleet of 80 is
operational and many buses are cannibalized. ebr @a@erational bus, TPM employs 11 people
(versus the 4 employed by private operators). Semuality is also low; buses depart only once
per hour, and are slower and less maneuverablesthat buses.



6. Recommendations

Recommendations offered here are for the short (206®7—2008, or perhaps up to 2010) and the
long term (2010-2020, and later). The recommendatadso address specific issues in the
government’s plan to replace the current operaif@mall buses with full size-buses—the issue
that was the impetus for this study.

SHORT-TERM RECOMMENDATIONS

As indicated in Chapter 5, the current system waaksl its positive attributes seems to outweigh
its negative ones. The system is productive, degg@dadand highly competitive. It operates on a
well-developed network of routes with minimal gawerent involvement, providing ready access
to centers of employment and commerce and conimnidpgignificantly to employment in the
informal economy. It is the major service for thmopwho depend on it for transportation to and
from work, school, and shopping. Though it may sebdaotic and may contribute to problems
with road safety and congestion, it takes most leeapere they want to go at a reasonable
frequency and for a reasonable price. Hence, fh@ximg recommendations:

Leave the system "as isFor 2007—2008 (or perhaps up to 2010), allow theibdustry in
Maputo to continue operating in its current mode.rot interfere and do not introduce new
rules. Let the private sector continue supplyimyises with minimal government intervention.

Improve enforcementimprove enforcement of traffic laws for private €ass well as buses to
improve safety, reduce congestion, and alleviatiidrbottlenecks.

Start investing in bus facilitiesThe government should start investing in bus itiftecsure,
especially bus lanes on crowded two-lane roadsadsd will provide immediate relief on the
worst roads (e.g., Lenine Av.).

LONG-TERM RECOMMENDATIONS

Develop and implement bus hierarchy and prioriteitment Maputo needs to develop a bus
hierarchy and introduce larger vehicles in busdanenigh-demand corridors. The current (2005)
demand, in Maputo Municipality alone, is an estieaa350,000 bus passenger-trips per day.
JICA forecasts more than 400,000 by 2010 and 505192020 in Maputo City (and in the same
proportion over 800,000 in 2020 in the Greater Map\rea). This demand justifies developing a
hierarchy of bus operations. Large buses shoul@dnyorimary trunk and trunk roads, and
smaller vehicles on collector and local roads, \ithgration of these services. This includes
provision of priority treatment and bus-lanes onjanaus corridors.



Develop a public transport master plaifhe development of road hierarchy requires anakysd
study. The proposals for bus lanes in the 2001 H@Ay are a good starting point. That study,
however, was for a road master plan not the bugsyfRecommendations for the bus system
were a byproduct. An efficient and equitable operatl bus system for conditions in Maputo
should be based on a distinct public transport engdéan. The study should cover the Greater
Maputo Area (Maputo and Matola), which operatea amgle urban entity from a socioeconomic
view point. The JICA study covered only the Munalify of Maputo. Our brief study and
recommendations are no substitute for a comprevepsiblic transport master plan.

Invest in bus infrastructure The government should invest in bus infrastructaspecially bus
lanes on crowded two-lane roads to greatly impimy& operations. The government should
supply fixed infrastructure for efficient bus traost, while the private sector supplies buses and
services. Investments should include city stres¢ésliby buses and bus stops, bays, terminals,
lanes, and other priority treatment for buses. &ftis investment should be covered by the
dedicated 5 percent fuel tax. Appendix A preseosesselected plans for infrastructure
development adopted from the 2001 JICA study.

Assist in improving efficiency of operator$he government can help make bus operations safer
and more efficient (1) by developing training inmagement and maintenance to be provided by
government agencies or by donors and (2) by offetlam and other financial incentives, such as
access to commercial credit, to encourage creafieffective operational cooperatives and

larger companies.

IMPLICATIONS OF GOVERNMENT PLANS

Many government, business, and civic leaders dlieg#&or small buses to be replaced with full-
size buses more suitable to a modern urban enventhrthey assert that full-size buses will
alleviate the congestion and chaos produced biatige fleet of small buses, and that big buses
will provide a higher level of service—one thas@heduled, predictable, safer, and generally
more efficient. In lieu of this the Ministry of Tmaport is contemplating purchase of new full-size
buses to replace some or all of the service provijesmall buses. The details of the
government'’s plans are not yet known. Before tla@ pln be assessed, the questions in Exhibit
3-1 need to be answered. At the very least govemhpians should be fully transparent and
openly discussed before any decisions are madefollbeing section addresses some of the
implications of the proposed plans.

High Capital Costs

The cost of new full-size bus is about US$150,0@$200,000—approximately 20 times the
price of a reconditioned mini-bus. A full-size been carry about 90-100 passengers—only about
5-6 times the capacity of a mini-bus. Full-sizedsisave an economic life of 10-12 years, during
which time they accrue high mileage and becomeletisdNo significant market exists for used
full-size buses, as it does for mini-buses. Themaifull-size buses implies buying new vehicles.
The high capital cost of full-size buses will net within the means of current small-bus
operators. It is reasonable to assume that locargment companies (such as TPM), foreign



concessionaires, or businesses with close tidwetgdavernment will be the winners of this
venture.

No Rationale for Replacing Entire Fleet

We do not foresee a need to replace the fleet afl $mases with full-size buses. Even long-term
plans for bus hierarchy have room for small angddruses. And current road conditions in
Districts 3-5 warrant continued use of small busefull-size buses cannot operate there.

The current fleet in the Municipality of Maputo (rincluding Matola) has a fixed seating
capacity of 33,000 (moving capacity depends on defafrequency). To replace the entire fleet
of small buses will require about 100 full size-es1$33,000 seats at 100 spaces/full-size bus =
330 buses). This does not guarantee enough supplgwng capacity. The estimated cost of 330
new buses is approximately US$50 million (US$150,9@30 = US$50 million). It is
guestionable where the government will obtain sarclamount. And this is only for the
Municipality of Maputo. The actual number of fulke buses to be purchased is unknown. But
even a purchase of 100, about the size of the radrfiget of TPM, is approximately US$15
million.

Spare Parts and Maintenance

The lack of spare parts for and poor maintenandalie$ize buses in developing countries, as
exemplified by TPM, is well known. It is not clelaow this problem will be handled with the new
fleet. How will the program guarantee adequate lupipspare parts and qualified mechanics in
the long run? Spare parts for small buses areofesproblem. Many of them are identical to
spare parts for cars, and are easier to obtathislissue is not addressed, the new fleet widlljik
be cannibalized, just as TPM'’s fleet is now.

Employment

We estimate that about 14,000 people are employedtly in the small bus industry as drivers
and money-collectors. Supporting industries, suctepair shops, suppliers of spare parts and
fuel, and station vendors employ many more. Moshei are part of Mozambique’s massive

informal sector. Eliminating some or all of theebg will create hardship for the working poor

now in the small bus industry.

Inefficiency

TPM is an example of inefficient full-size bus ccemg. The best measure of its inefficiency is
the ratio of workers per operating bus: 11 penmrsus 4 in the small bus industry. On the basis
of our experience in Mozambique and other devebppountries, we suspect that such
inefficiency will repeat itself in any full-size byprogram.

Lack of Complementary Actions

If the purchase of new buses is to be financedeyuel tax or any other government resources,
financing for urgent actions, such as investmefiig infrastructure and traffic management of
cars and buses, will be lacking.






Appendix A. Examples of Bus
Infrastructure Development

This appendix presents examples of planning faagtfucture development, adopted from the
JICA study of 2001. They include

- Planning for the proposed bus network in Figure, Aagluding

¥ Hierarchy—Trunk bus line (blue); bus lanes (douidles); branch bus routes (green)

¥ Bus stops with bays—Bus stop with 1 bay (whitelej;owith 2 bays (black circle)

% Bus terminals—Local (yellow circles, denoted asCAD); long-distance (purple
circles, denoted as F, E)

Table A-2 presents the corresponding proposedsinfreture developments.

- Figures A-2 and A-3 show plans for bus network iowements downtown, where the main
determining factor in the location of bus stops bod bays is a walking distance up to 400
meters to each station (circles in Figure A-3).

- Figure A-5 shows improvements on Av. Vlademir Lenidue to construction of a bus bay.



Proposed Bus Hierarchy and Infrastructure




Proposed Development of Bus Stops, Bays, and TalsniMaputo (JICA 2001)

%
9 () 8 $ % 5% ())
T1 Av. Julius Nyerere Road development
Public transportation 9
Traffic management 3
T2 Av. Vladimir Lenine Public transportation 9
(excluded) 1
T3 Av. Acordos do Lusaka Road improvement
Public transportation ‘
T4 Av. Guerra Popular Road development
Traffic management 1 4
(excluded)
T5 Av. da Angola Road improvement
T9 Av. Marien Ngouabi Road development
T10 Av. da FPLM Public transportation
Av. 25 de Setembro Traffic management 2
(excluded) °
Av. 24 de Julho Traffic management 4
(excluded) °
Av. Edward Mondlane Traffic management 4
(excluded) °
Av. Mao Tse Tung Traffic management
(excluded) s
C2/C32 Av. da Malhangalene (1375/3259) Road rettatiin 3 3
C16 Av. Martires de Inhaminga (1006 Public tramtgton 1
c21 Rua 2282/2265 Road rehabilitation
Cc22 Rua 2275 Road rehabilitation
Cc23 Rua de Xipamanine (2291) Road rehabilitation 1
Cc24 Rua dos Imaos Roby (2289) Road rehabilitation
C25 Rua 2315/2313 Road rehabilitation
C26 2309/2324 Road rehabilitation




Planning for Bus Network Downtown Maputo (400- m&t®p Spacing)




Proposed Bus Improvements Downtown




0
Establishment of Bus Bays on Trunk Roads (Av. Yiadeenine)




Appendix B. Meetings



N° Date Name Institution/Department. Position Cel. Phone Telephone Email
27/11/200¢ 51219 COMMIUE ;5715 Mozambique, CTA, Natnan Assoc, FEMATR(
Bus Study
27/11/200€ Trade and Investment]
1 |to Timothy W Born USAID Mozambique Proaram. Team Leaddr 21 3521 70 |tborn@usaid.gov
15/12/2001 gram,
27/11/200¢
2 |to Time Knott USAID Mozambique Program Manager 21 35 21 7gknott@uadid.gov
15/12/2001
25/117200¢€ Conference of Business Senior Economic
3 |to Jim Laflaur CTA L . . 82 3097 28( 21 491914|_ jim.lafleur@cta.org.mz
Associations of Mozambique Adviser
125125200!
27/11/200¢€ . . .
4 |to Ashok Menon Nathan Associate Trgztjaen?t:;dljgvestment Project - ig\(/eiztoorr’ Trade Policy
15/12/200 q
27/11/2008 .
5| to  Jrawence casaga| FemaTRO | e orambioce  |assisance to aus suf? 7° 32 159
15/12/2006 g y
6 [27/11/200d 3030 Jose DTTC - Maputo | aPuto City Traffic & Transport 1, 258 21 32 59 4
Directoratt
7 |28/11/2009 Leonardo Cossa UTRAMAP Maputo Transpotigisn Chairman 82 38 42 930
8 |28/11/200q Raquel Vieira ATROMAP Maputo Road Transpasociatior] Chairman 82 84 67 6RO
9 [29/11/200d Rogério Manuel | FEMATRO Federation of Road Transport |y o 84 30 20 2d1
Associations of Mozambigq!
10]30/11/20094 Bembele Municipal Council Transport Councillor
11{30/11/2004 Matsinhe DPTC - Matola | 0Vincial Directorate of Transpolf, i o hnician 258 21 72
&Communications - Matola
. World Bank, - .
12104/12/200¢4 José Chembeze . Transport Specialist 258 21 48 23 60 jchembeze@wankilorg
Mozambigur
Japanese International Cooperat Deputy Resider
13| 04/12/2004 Kinio Fukazawa | JICA N 'ch Pera e presentative 8230 74 51¢ 258 21 48 63|57 fukazawa.kimio@jicapyo.j
gency Representati
14]05/12/2004 Victor Fonseca  |SMCM - Dept. Municipal Council of the City of ;o oy 8239 15 91 258 21 40 8252 vionseca71@tibtoa
Estr./Ponte Maputc
Silvestre . Administrator
g
15105/12/2006 Constantin TPM Maputo Public Transport (Technical Dept 258 21 3222 99
16105/12/2004 Teresa Chissequgre CMCM - Dept. Mapeamen Director 82 31 35 63D 258 21 32 3378 thery00 54@gaiom.br
17105/12/2006 Ana Fernanda Ministry of Transport and Communication Director of Economics 21 430 152
Nhampango * and Investment
18] 12/06/200d oiivio Pinto* Ministry of Transport and Communication, National National Direct 2132 38 11
vio Finto Directorate of Surface Transport ational birector
19]12/12/2004 Conferencia Do Sector Privado Regiao Sul **

* Only introductary meeting, no discussion
** Participation and presentation in the conference, Transport Sector




