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Over the last decade there has been a rapid increase in the number of private cars in Maputo despite the
existing low incomes per capita. For the same period, while the modal share of minibuses “chapas” in-
creased, the share by conventional buses has been decreasing significantly. In the context of Maputo where
road network is very limited and the majority of the urban populations are “captive” users of public
transport, rapidly increasing share of private cars widens the gap between demand and supply side. Although
there is awareness about urban transportation problems, studies aimed to understand the underlying factors
of rapidly rising private car use have not received a necessary attention. It is likely that determinants of
private car growth are not fully understood yet. This paper is an attempt to identifying the contributing
factors of motorization. This study used the household person-trip surveys administered by Japan Interna-
tional Cooperation Agency (JICA) in Maputo. The results of this analysis are expected to be beneficial to the

planning authorities in Maputo.
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1. INTRODUCTION

Over the last decade there has been a rapid in-
crease in the number of private cars in Maputo (fig.1)
despite the low incomes per capita in international
comparison. For the same period, while the transport
modal share of minibuses “chapas” increased, mar-
ket share of the conventional buses has been de-
creased significantly. Figure 2 describes the modal
share of public transport in Maputo. It can clearly be
seen from fig. 2 that modal share of private cars is
greater than the share of conventional buses.

With 2.3 million people (as of 2009), Maputo is
the economic center and a major metropolis of the

country. As it would be expected, Gross Domestic
Product per capita, GDP, is highest in Maputo and is
expected to increase due to rapid economic growth of
Mozambique. Similarly, geographical distribution of
private cars follows the same patterns with Maputo
being home of 80% of private cars nationwide (as of
2012). Figure 3 shows that the proportion of private
cars is increasing. In addition, a comparison among
developing countries with similar incomes per capita
(fig.4) shows that private cars per 1,000 people are
high in Maputo.
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Rapid economic growth, increases in the number
of metropolitan populations, inadequate public
transport and urbanization phenomena are the main
determinants assumed to drive the motorization
process in Maputo.
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Figure 1: Urban density (persons/zone)

Source: JICA (2013) Figure 4: Car ownership in developing nations

Source: Author based on IMF/IRF data (2009)

TRANSPORT MODAL SHARE This paper begins with a brief description of urban
Walk/Bic transport in the context of Maputo. Section two re-
ycle, views the previous studies. The remainder of this

45.8% study is organized as follows. In section three data
and model approach are briefly described. Sections
four and five discuss household vehicle ownership
and use. Finally, the last section provides insights
about the expected results.

Others,
1.9%

Large
buses,
9.2% car/Taxi, 2. LITERATURE REVIEW

10.2%

Motorization or increase of car ownership and use
has long attracted attention of many researchers
worldwide. ITO et al. (2013) examined the general
Source: Author based JICA survey data (2013) mechanism of motorization in Asian developing
mega-cities. ITO et al. (2013) found motorization to
be influenced mainly by economic growth and urban
structure change. They described motorization
B Maputo M Rest of country mechanism as follows. Initially, car ownership rises
due to economic growth. Then, car ownership
growth enhances the convenience of movement and

Figure 2: Urban transport modal share

PRIVATE CAR DISTRIBUTION
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ol s % 21%[779 urbs. Dargay et al. (1999) used historical data for
more than three decades worldwide and found a

strong relationship between the growth of per-capita
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income and the growth of car ownership levels. Car
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and vehicle ownership are expected to continue
growing as income per-capita increases. Fujiwara et
al. (2007) investigated the motorization in terms of

Figure 3: Private car per region passenger cars and motorcycles in the Asian context.

Source: Author based INATTER (2016) Their findings indicate that motorization is increas-
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ing rapidly in Asian context. With introduction of
competition by Chinese and Indian car producers in
the market, the authors expect acceleration of mo-
torization in Asia.

Barter (2000) also put forward a mechanism to
describe motorization phenomena. This mechanism
is known as simple generic model of urban transport
and land use evolution in developing cities. The
model is intended to describe the paths taken or po-
tentially to be taken by cities in the developing world
or which were in the developing world until the
1960s or so. Barter (2000) stressed that some cities in
in Asia have moved rapidly from transport systems in
which walking, non-motorized vehicles and rudi-
mentary, low-cost, bus-based public transport sys-
tems catered for the majority of transport needs, to a
situation where cars and motorcycles are beginning
to dominate. The result, in places such as Bangkok
and Kuala Lumpur has been what he called traf-
fic-saturated “bus cities and motorcycle cities”.
Furthermore, Barter (2000) underlines that these
outcomes are influenced not only by the decisions of
individual consumers and private firms, but also by
governments policies towards motor vehicle own-
ership and use, road supply, urbanization and sub-
urbanization, traffic restraint and relative invest-
ments in roads, public transport and non-motorized
modes. Kutzbach (2009) analyzed the rise in car use
and decline in bus services in developing countries.
He stated that although empirical evidence at the
country level could show a strong relationship be-
tween rising income and car use, at the urban level,
local characteristics, congestion, and policies affect
travel decisions. He highlighted the positive feed-
back between congestion and car use leading to de-
terioration of bus use. On the other hand,
Vasconcellos (1997) suggests that an approach to
understanding the rapid rising of private cars in de-
veloping nations should put into perspective the
specific social, economic and political conditions of
the developing world.

3. DATA

(1) Basic statistics

This study uses the person trip survey conducted
by JICA (2013) to understand the travel patterns of
the residents of metropolitan area of Maputo. 9983
households are used as the research sample.
Household Information survey included the follow-
ing data. Socioeconomic and trip information,
namely, number of vehicles owned, age and sex,
occupation, work and residential location, origin and
trip destination, trip purpose, and mode of transport
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and costs.

(2) Aggregate models

This paper aims to investigate the contributing
factors for rapid growth of private cars in Maputo.
To achieve this purpose regression models are ap-
plied. Modeling variables were selected based on the
previous studies review and data availability. The
dependent variable is the quantity of trips demanded.
Household socioeconomic attributes, transportation
system and residential location constitute the ex-
planatory variables.

4. HOUSEHOLD VEHICLE OWNERSHIP

As it was noted previously, geographically, pri-
vate cars are concentrated in Maputo (fig.3). A de-
tailed analysis, however, shows that private cars are
unevenly distributed even within Maputo. According
to JICA (2013), 9983 was total number of household
interviewed in Maputo. The total number of house-
holds owning cars is 1297 (13%). 3.3 million trips
were made in one day. It is in the central area where
households with at least one car are located. Figure 5
shows the share of trips originating from households
with and without cars. The number of trips originated
in households with at least one car accounted for
17% of total trips. On the other hand, the number of
trips from households with no cars was 83%.

Trip share by household

Owning
acar
17%

Without
car
83%

Figure 5: Trip share by household
Source: Author based JICA survey data (2013)

5. VEHICLE USE CHARACTERISTICS

Urban transport services are provided by public
and private operators. Conventional buses, with
seating capacity for at least 50 passengers, and
minibuses “chapas” with capacity ranging from 15 to
25 passengers are the main mode for urban com-
muters. Public transport modal share (fig.2) is
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characterized by two opposite trends: on the one
hand, a rising share of minibuses “chapas” and a
declining share of conventional buses. In the context
of Maputo, where road network is extremely limited
and the majority of urban populations depends on the
public transport, continued increase of private car
use raises concerned by widening the distance be-
tween the supply and demand sides.

Table 1: Modal share by trip purpose

work School | Business | Private Home [Total

247,740 | 244,983 10,769 | 143,948 | 636,685 | 1,284,125
9.7% 9.6% 0.4% 5.6% 24.9% 50.2%

27,113 7,213 24,285 13,878 48,215 [ 120,704

2. Motorcycle

No car 1.1% 0.3% 1.0% 0.5% 1.9% 4.7%

293,057 | 123,442 | 108,495 | 106,782 | 523,217 | 1,154,993
11.5% 4.8% 4.2% 4.2% 20.4% 45.1%|

567,910 | 375,638 [ 143,549 | 264,608 [1,208,117 | 2,559,823
22.2% 14.7% 5.6% 10.3% 47.2% 100%

1. Walk/Bicycle

3. Publictransport

Total

Source: Author based JICA survey data (2013)

Vehicle ownership levels are low in international
comparison. However, according to IMF and IRF
(2009), even though income per capita was less than
$US 1000 (as of 2009), private car per 1,000 persons
were higher in Maputo than in other cities with sim-
ilar income per capita.

Modal share by trip purpose (table 1) uncovers
important information on travel patterns. Most trips
by households without are straightforward. Most of
trips made by households without cars are predom-
inantly work trips. Non-motorized transport com-
prise major proportion of total trips (50%), followed
by public transport (43%).

Finally, modal share by trip purpose of the
households’ owning cars is shown in table 2. Simi-
larly, households owning cars make trips mainly for
working purpose. As it would be expected, the
number of trips made by public transport is highest
for the households without cars. Private car seems to
be a preferred mode than public transport.

Table 2: Modal share by trip purpose

work School | Business| Private Home |Total

25,180 28,573 1,077 14,958 68,717 | 138,505
4.7% 5.3% 0.2% 2.8% 12.7% 25.6%

56,870 14,545 43,882 17,581 88,997 | 221,875

2. Motorcycle

Own car 10.5% 2.7% 8.1% 3.3% 16.5% 41.1%

37,125 31,705 16,349 12,899 81,715 | 179,793
6.9%) 5.9%| 3.0%] 2.4% 15.1% 33.3%)

119,175 74,823 61,308 | 45,438 [ 239,429 [ 540,174
22.1% 13.9% 11.3% 8.4% 44.3% 100%

1. Walk/Bicycle

3. Publictransport

Total

Source: Author based JICA survey data (2013)
6. EXPECTED RESULTS

This study analyzes the contributing factors of
rapid motorization growth in the context of Maputo.
Household person-trip surveys administered by Ja-
pan Cooperation Agency (JICA) in 2013 are used.
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Aggregate demand models are applied in order to
investigate the factors influencing rising of private
cars. This paper relied on the previous studies con-
ducted in the South East Asian developing countries
taking into account their similarities and differences.
Since most developing nations share some common
characteristics (i.e., rapid increases of urban popu-
lation, urbanization phenomena and economic
growth), similar factors influencing motorization
process are expected to hold in the context of
sub-Saharan African. The results of previous studies
show that socioeconomic variables such as age, in-
come, occupation, residential location and public
transport accessibility are the main contributing
factors for rapid motorization in the South East
Asian developing countries. It is expected that this
analysis can be beneficial for the planning authorities
in Maputo and other cities of sub-Saharan Africa.
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