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ABSTRACT
Based on the implementation of a new e-ticketing system on public buses in Maputo,
Mozambique’s capital city, this research explores the extent to which electronic ticketing can
foster the integration of multiple modes in a transport system. In particular, the characteristics
of transport systems in the Global South and Sub-Saharan Africa are examined, to strengthen
the understanding of the role that e-ticketing can play in integrating paratransit into Maputo’s
public transport system. As in many other cities in developing countries, an accelerated
urbanization has led to a severe increase of urban sprawl and demand for travel in Maputo,
which cannot be satisfied by the public transport system. This resulting gap has mostly been
filled by means of paratransit and informal transport. Thus, integrating paratransit into a
functioning multimodal transport system to achieve equity and safe and affordable access to
sustainable transport for the entire population constitutes a desirable objective. This study
builds on a critical literature review and five semi-structured interviews with experts on
multimodality, e-ticketing and Maputo’s transport system. It discovers that e-ticketing can be
a powerful tool to facilitate the integration of paratransit. However, whilst digital ticketing can
allow a more reliable cooperation between different operators and stakeholders, informal
structures and highly fragmented interest groups within the paratransit sector pose significant
challenges for its integration. Furthermore, the change of established habits and an increased
transparency of the stream of money induced by the introduction of digital payment instead of
cash will provoke resistance from affected parties, that see themselves disadvantaged because
of the change. Therefore, a successful inclusion of paratransit into Maputo’s e-ticketing system
should be accompanied with a wider set of strategic policy measures, the consolidation of the
semi-formal transport sector, extensive educational work and a constructive dialogue between
all stakeholders. Finally, it appears to be worth studying how this sector can be consolidated
and if the data from the existing e-ticketing system on public buses can contribute to boost
acceptance and usage of a digital payment system in Maputo.
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A. INTRODUCTION
Developing countries all over the world have seen their urban areas expand at ever growing
rates (Cavoli, 2021). Especially low-income countries across the Global South have
demonstrated this acceleration (UN-HABITAT, 2010; United Nations, 2018). Such rapid
urbanization often comes with increased urban sprawl and motorization, leading to a higher
demand for travel and often a shift from sustainable, collective modes of transport to private
vehicles (Cervero, 2014). It is important to take meaningful actions, such as higher density
living or prioritizing and improving public transport systems, to prevent this trend and improve
the sustainability and liveability of existing and new urban developments (Kenworthy, 2006).
Changing from a car-oriented trajectory to a focus on people and places by promoting public
transport and active travel can have a significant impact on successfully tackling common
climate and urbanisation issues and lays the foundation for an economically, environmentally
and socially sustainable city (Cervero, 2014; Arimah, 2017).
For many cities in the sub-Saharan Africa region, controlling the fast growth and altering the
urban mobility trajectory, while dealing with inequality, poverty, limited resources and
corruption issues, has proven to be a major challenge (Massingue & Oviedo, 2021). Often, that
has resulted in a decline of the public transport systems (Sietchiping, Permezel & Ngomsi,
2012). This has frequently led to a lack of reliability, coordination and overall service provision
of the state public transport system (Gumbo & Moyo, 2020) and caused an increase in
motorized and private trips in African cities (Cervero, 2014). Therefore, the gap, caused by
insufficient public transport provision, has mostly been filled by informal means of transport
(Cervero & Golub, 2007). The importance of public transport for the total volume of trips has
decreased to the point where it accounts for less than five percent in most sub-Saharan cities
(Cervero, 2014). Subsequently, such dependency on private and informal transport has
triggered an amplification of social exclusion, as those without access to individual or private
transport – often the poor, older and young people or disabled persons – cannot fulfil their
mobility needs and access certain opportunities (Sietchiping et al., 2012; Cervero, 2014).
In Maputo, the capital of the south-east African country Mozambique, a majority of the
population is required to take on unsafe and long commutes in order to participate in a social
life and access jobs, school or healthcare (Massingue & Oviedo, 2021). The most frequented
means of transport are semi-formal minibuses called ‘Chapas’, followed by informal and
unregulated trucks known as “MyLoves” (Massingue & Oviedo, 2021). Hence, to target the
goal of equity as well as safe and affordable access to sustainable transport for the entire
population, integrating the semi-formal minibuses into a multimodal system should be a top
priority for city planners in Maputo. Particularly, because Chapas are the dominant and most
important form of transport in the city (Klopp & Cavoli, 2019). Therefore, data on the Chapas
should be gathered and made available to the public transport authorities to foster collaboration
and understanding of the minibus system and improve the integration of the transport system
as a whole (Klopp & Cavoli, 2019).
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Principally, the introduction of an electronic ticketing system is considered to be a useful tool
to facilitate the data collection and thus improve the service quality of a transport service
(Mezghani, 2008). Moreover, it provides the possibility of integrating the fare payment of
multiple transport modes into one shared system, which is a key characteristics of integrated
transport systems (Chowdhury & Ceder, 2016). In Maputo, public authorities have introduced
an electronic ticketing system in 2020 in collaboration with a private operator, that replaced all
cash payments from public buses. However, as the public bus system only plays a minor part
in the entire transport network, the total usage has been relatively low so far (T-SUM, 2021;
Arroyo-Arroyo et al., 2021).
This research paper attempts to answer the question, to what extent an electronic ticketing
system can foster the integration of multiple modes in a transport system and whether eticketing can be a viable tool to facilitate this integration for semi-formal transport in Maputo’s
public transport system. Firstly, existing literature on e-ticketing systems, multimodal
integration and the characteristics of transport systems in the global south and Maputo was
reviewed. Secondly, the methods for the data collection and the qualitative analysis are
explained. Next, the results of the five semi-structured interviews with experts in the fields of
paratransit, e-ticketing and Maputo’s transport system are presented. Subsequently, the
analysis of the interviews in combination with the theoretic research perspective were
discussed to help shed a light on urban transport systems in the global south, and particularly
Maputo, and how multiple transport modes, including the paratransit sector, can be integrated
in the transport network with the help of electronic ticketing.
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B. LITERATURE REVIEW
1. Integrated Multimodal Transport Systems
Public transport usually refers to services that are accessible to all people without excluding or
restricting any individual from accessing the service (Chalumuri, Nath & Errampalli, 2018). In
most transport networks, there are several modes available to the users, resulting in mode
choices and the planning and coordination of the different available modes and interchanges.
Within one transport system, that is called multimodality (Mezghani, 2008). For such a system
to have a high perceived value for the passengers, the transition between modes and services
has to be coordinated to be as seamless as possible (Merkert, Bushell & Beck, 2020). When
different transport pillars such as travel information and timetables and ticketing for the various
transport modes are combined in one offering, it is an integrated transport system (Mezghani,
2008). However, several forms of integration should be differentiated. These are physical
integration of interchanges and stops where various means of transport meet, strategic
integration of policy vehicles such as land-use and integration of government bodies and
transport authorities. Common objectives should initially be agreed to model an integration of
public transport systems that aims to serve these shared targets instead of integration being the
sole purpose itself (May, Kelly & Shepherd, 2006).
Generally, there are many factors that can impact the decision form of transport to use, such as
trip purpose, time and regularity. Moreover, demographic characteristics like age, gender and
income level were proven to be influential as well (Ye, Pendyala & Gottardi, 2007). On top of
that, network specific attributes like the quality of service, connectivity or the lack thereof,
travel cost, distance from stations and between home and work are considered (Galdames,
Tudela & Carrasco, 2011). Public transport can only really prove to be a viable or even superior
alternative to private mobility means, when a performant integrated multimodal system is in
place (Maxwell, 1999; Vassallo, Di Ciommo & García, 2012). The goal of integrated transport
systems is to provide a maximum array of travel choices that are conveniently, safely and
affordably accessible (Luk & Olszewski, 2003; Ülengin et al., 2007).
Therefore, seamless and synchronized transfers naturally play a key role (Ceder, 2016), as one
of the huge advantages of private travel is the reduction or elimination of transfers, which are
proven to negatively impact trip choices and convenience (Guo & Wilson, 2004). Nevertheless,
transfers are a necessity for a resilient transport system, as it decreases route duplication and
increases operational efficiency (Ibrahim, 2003). Thus, transfers should be modelled as
intuitive and smooth as possible to be a beneficial cornerstone of integrated transport systems
(Navarrete & de Dios Ortúzar, 2013; Chowdhury & Ceder, 2016). This can be achieved through
better coordination of the transport operators and the creation of a homogenous eco-system
with clear and agreed responsibilities (Merkert, Bushell & Beck, 2020).
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Most of the research on this topic has focused on the operational side, with behavioural and
policy measures to increase ridership on routes with transfers being rather underrepresented.
So far, reliability and transfer duration have drawn significantly more research interest than
fares and ticketing in integrated transport systems (Chowdhury & Ceder, 2016).

2. E-Ticketing in Transport Systems
2.1. Smart Cards and Automatic Fare Collection
(Chowdhury & Ceder, 2016) have identified the integration of fares and ticketing as one of five
main categories of integrated transport systems, along with network integration, information
integration, physical integration of stations and integrated timed transfers. A key role of smart
ticketing is to standardise the contracting and allow cheaper and more reliable cooperation of
different operators and stakeholders through technological mechanisms (Merkert, Bushell &
Beck, 2020). Fundamentally, the purpose of ticketing is to apply the tariff and fare system to
concrete means of payment and fare collection (Mezghani, 2008). Therefore, electronic
ticketing (e-ticketing) indicates the automatic fare collection (AFC) based on information and
communication technologies and replaces the conventional paper ticket with a digital version
(Mezghani, 2008). It presents a more efficient and reliable method of ticket provision and
processing for operators and users alike with a wide range of advantages (S. Kazi et al., 2018).
In integrated networks, smart ticketing describes the combination of different operators and
modes into one system and making it accessible to the transport user, while allowing them to
be unaware of the tariff structure and still participate in the transport network (Puhe, 2014).
The purchasing and storage of a ticket via electronic devices such as smart cards or mobile
phones constitutes smart ticketing (Puhe, 2014). It simplifies the provision of multimodal and
multi-operator tickets, making it not only suitable for well-integrated transport systems, but
also for cities and regions with a lesser degree of mode and service integration (Mezghani,
2008).
E-ticketing can generate and collect a variety of different individual data (Pelletier, Trépanier
& Morency, 2011) which has the potential to improve the transport services significantly
(Arnone et al., 2016; Arroyo-Arroyo et al., 2021). Further, it can provide a secure way of user
validation and fare payment that enhances data quality and allows flexible and innovative fare
structuring (Dempsey, 2008). In comparison to more traditional forms of payment like cash,
and magnetic cards, smart cards are more convenient, durable and allow faster, contactless
processing (P. Blythe, 1998; Smart Card Alliance, 2010). They also offer flexibility and
interoperability, as fares can be reprogrammed and services can be added almost instantly,
making them a valuable enabler for integrated transport systems (Pelletier, Trépanier &
Morency, 2011).
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Figure 1: Advantages of e-ticketing over traditional payment methods
Taken from: (Mezghani, 2008)

In contrast to the advantages listed in figure 1 and mentioned above, smart cards and e-ticketing
tend to have a slow social acceptance rate and usually require a large capital investment for the
equipment on the vehicles and at the stations, as well as for the IT system, infrastructure and
staff (Pelletier, Trépanier & Morency, 2011). Additionally, with increased complexity of the
infrastructure, the reliability of the system will decrease, making it desirable to keep the
intricacy low (Blythe, 2004). On top of that, privacy concerns and data protection can be an
issue and require more attention compared to conventional ticketing systems (Pelletier,
Trépanier & Morency, 2011). In general, the distribution of responsibilities and risks plays an
integral role in the operation of any automated fare collection venture.
With evolving technology, mobile payments are taking over an increasingly big share of total
transactions in high income countries and are often substitutes for card-based payment systems
(Arroyo-Arroyo et al., 2021). These systems can operate on a QR-Code basis, allowing for a
cheap infrastructure where the user only has to ensure a cellular connection. Additionally, more
comprehensive functions like direct communication with the customer can be included
(Mantelero, 2015). In Africa, card-based systems are the most frequently used payment
technology in transit systems, as not everyone has access to suitable phones is comfortable
using it as a way of payment. Furthermore, projects featuring a back-office-centric system must
yet prove themselves to be successful in African cities (Arroyo-Arroyo et al., 2021).
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2.2. The Role of E-Ticketing in Integrated Transport Systems
The core idea of integrated ticketing is to unite several transport operators and providers and
their products and services on one medium to achieve a higher convenience for the customer
and greater efficiency of the network (Kos-Łabędowicz, 2014; Puhe, 2014). Which business
model is best suited for a city depends on the organisation of public transport in the area with
factors like multimodality, number of operators and their importance playing a role. Usually,
there is a variety of stakeholders like public authorities, transport providers, system suppliers,
banks and other intermediaries, and passengers involved in the planning and operation of an eticketing system (Mezghani, 2008; Puhe, 2014). Due to a large number of involved parties and
interests, clear objectives and a realistic assessment of costs and advantages are crucial in
establishing a working integrated e-ticketing system (Arnone et al., 2016).
Fundamentally, a fully integrated e-ticketing system should not charge additional costs for
transfers and all modes and services should be accessible via the same interface (Sharaby &
Shiftan, 2012). This interface also be used to include private modes into the public offering
more effectively, hence, increase the interoperability and service level of the network (Merkert,
Bushell & Beck, 2020). This added service level has the potential to boost the usage of public
transport and offer new possibilities for standardization and collaboration of transport providers
and markets, which could prove beneficial to all stakeholders. (Mason, Friesl & Ford, 2017).
Moreover, a standardized e-ticketing system delivers valuable data on passenger behaviour,
that can be used by planners and researchers to improve the performance of the transit system
in place (Pelletier, Trépanier & Morency, 2011). If the information about the travelers allows
an optimization of the transport system, the service and the bankability of the system, this data
generation can be considered one of the most valuable benefits of an e-ticketing system (P. T.
Blythe, 2004; Arnone et al., 2016; Arroyo-Arroyo et al., 2021).

3. Transport Systems in the Global South
3.1.

Challenges of Transport Systems in the Global South

In regions where the formal public transport system is often limited, unreliable, hard to access
or expensive, the more flexible, private and semi-formal or unregulated offerings have
burgeoned (Schalekamp & Behrens, 2009). They form a semi-formal transport sector that does
not operate on determined routes or follows fixed schedules (Schalekamp & Behrens, 2009;
Schalekamp & Behrens, 2010). These forms of transport, characterized by personalized
transportation and not complying to routes or timetables, can be summarized as paratransit
(Schalekamp & Behrens, 2009; Klopp & Cavoli, 2019). They play a vital role for the passenger
transport, especially where formal public transport services remain limited, like in many
developing countries. In a positive case, they are demand-responsive supplements to the formal
offering, in other instances, they act as rigorous competitors on similar routes and their
unregulated services can have negative impacts on the public transport systems (Schalekamp
& Behrens, 2009; Alcorn & Karner, 2020).
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In many urban areas in the global south, the proportion of trips in paratransit has steadily
increased in comparison to the formal modes of transport over the last decades (Schalekamp,
2017). Paratransit is a substantial part of the passenger transport landscape in the global south,
and it would make sense to integrate it into the existing public transport networks. However,
there are many cases that demonstrate that this is a lengthy and difficult endeavour. One of the
main obstacles is the fragmentation in the organization and ownership of the paratransit sector
(Wilkinson, 2008). Usually, it would require a formalization prior to the integration into the
network. However, paratransit operators are often reluctant to give up their autonomy due to a
fear of deteriorating their financial position (Schalekamp, 2013). In case of a failure of the
formalization, leaving their previous situation and independence behind could mean losing
their jobs and livelihood (Salazar Ferro, Behrens & Wilkinson, 2013).
Policy makers and transport authorities in the global south need to recognize semi-formal
transit as an essential component of the public transport system. A healthier relationship
between the different shades of formalization in transport should be promoted. Providing the
best possible hybrid public transport system that serves its users should be have priority for the
public authorities (Salazar Ferro, Behrens & Wilkinson, 2013). The aim of combining the
structural benefits of both the structured formal and the demand-responsive informal sector can
lead to the best possible individual transit provision (Alcorn & Karner, 2020). Therefore,
operator associations in the semi-formal sector would present a common base for interaction
and communication with the authorities. Additionally, these associations could serve as partner
in the attempt of integrating paratransit into formal ticketing systems. However, this would
require in-depth engagement of all informal stakeholders as well as the general public (Alcorn
& Karner, 2020). Thus, a complete overhaul of the informal transport sector to achieve an
integrated transport system in the short run appears to have little chances of success and
acceptance. Instead, a hybrid system combining formal and informal transport to provide
complementary services has significantly higher chances of delivering the best multimodal
transport system possible in urban areas in the global south (Salazar Ferro, Behrens &
Wilkinson, 2013).

3.2. E-Ticketing in Semi-Formal and Informal Transport
When trying to understand how e-ticketing can affect a whole transport system, the
governance and accountability of different transport modes within the system should be
defined. Formal transport describes institutions that adhere to legal standards whereas
semi-formal and informal means of transport are less controlled or not bound to the law at
all (Rye et al., 2018). Semi-formal transport systems are sometimes summarized under the
term paratransit and they are characterized by fluently changing stops and adjustable schedules
and routes (Klopp & Cavoli, 2017). In African cities, semi- and informal minibuses account
most of the public transit load (Klopp & Cavoli, 2019; Massingue & Oviedo, 2021). As formal
transport services cannot sufficiently satisfy the need for mobility and travel, offerings emerged
15

in the informal sector to accommodate the demand. These informal transport services can differ
vastly in their form of ownership, service level, vehicle type and legal authorization (Finn,
Kumarage & Gyamera, 2011). Thus, paratransit should be integrated into the broader transit
strategy rather than replaced (Salazar Ferro, Behrens & Wilkinson, 2013). However, this
integration can prove to be quite challenging due to the particularity of the power structure and
the business models within the paratransit sector (Schalekamp, 2017; Arroyo-Arroyo et al.,
2021). Usually, and especially in Sub-Saharan African cities, the paratransit sector is strongly
fragmented and consists of a variety of individual players and small groups or alliances on
many levels. The lack of hierarchical structures and little to no consolidation of the sector
require a highly disaggregate communication between the stakeholders (Barrett, 2003;
Schalekamp & Behrens, 2009).
In most cases, means of transport in the paratransit sector can be grouped into three categories:
big buses owned by small companies or individuals, larger numbers of minibuses operated by
associations or collectives and small vehicles owned and run by individual entrepreneurs (Finn,
Kumarage & Gyamera, 2011; Schalekamp, 2013). A usual business practice involves the
vehicle or fleet owners lending the vehicles to the drivers and conductors for a fixed daily fee
(Finn, Kumarage & Gyamera, 2011). The drivers, effectively taking on the revenue risk, will
then try to make as much money on a given day as possible with their service, which often
leads to them selecting highly frequented routes. Routes will be selected to maximize the daily
passenger load. Due to the cash-based fare payments, the owners have no knowledge or control
over the daily revenue or passenger load (Schalekamp & Behrens, 2010). Changing the
business model when introducing an electronic fare payment system would also shift the power
structure within the entire sector. The revenues would become more transparent and visible for
many stakeholders. It would also redirect the cash flow. Before, money flowed from the
passenger to the driver to the owner, whereas in a digital system it would then be the vehicle
owner paying the drivers and conductors. That would effectively disempower the crews.
However, it could also allow pooling the fares to prevent the drivers goal of passenger
maximization and in turn create incentives that target the collective efficiency, which would
benefit the passengers (Barrett, 2003; Schalekamp & Behrens, 2010).
However, such a structural change would also require an extensive overhaul of the
organizational structure within the paratransit sector, for instance, creating a need for formal
labour relations with the drivers (Barrett, 2003). Generally, an e-ticketing system can prove to
be an effective tool in the change of the business model of paratransit. However, switching
from cash-based to digital payment alone, without embedding it in a broader set of structural
changes, is unlikely to be successful, primarily because of the rejection from the drivers and
conductors (Schalekamp, 2017; Arroyo-Arroyo et al., 2021). When it comes to the national
government involvement, they should be providing resources but remain in a supporting role,
because they often do not fully understand the complex structures of the local transport
systems. Municipalities and transport authorities on the other hand are well positioned to steer
the structural change of paratransit structures in the integration process. They could moderate
the private and public interests, while having the best interests for the people and transport
users at heart (Arroyo-Arroyo et al., 2021).
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4. City Profile of Maputo
4.1.

Urban Planning & Land-use

This paper aims to address the question, to what extent e-ticketing can facilitate the integration
of a multimodal transport system. Particularly, it will examine whether it is a viable tool for
the integration of formal transport and paratransit in the metropolitan area of Maputo.
Therefore, the details and characteristics of Maputo and its existing transport system will be
examined in the following chapter. Maputo is the capital of Mozambique, a country located on
the southeast coast of the African continent. Mozambique, a country that consistently ranks
among the world’s poorest, exhibits an unemployment rate of around 25% prior to the Covid19 pandemic, of which the young population is above average affected (Tvedten, Roque &
Bertelsen, 2013; T-SUM, 2021). In contrast however, the unemployment rate in the greater
Maputo area amounts to 45.2% (Tvedten, Roque & Bertelsen, 2013). In general,
Mozambique’s population is growing by 2.8% per year and 57% are under the age of 20. The
share of the urban population is about one third, with a strongly increasing tendency (INE,
2015).

Figure 2: Map of the Greater Maputo Area
Taken from: (Japan International Cooperation Agency, 2014)
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Maputo is the political and economic centre and it has experienced a growing territorial
expansion in residential and industrial areas, seeing it increasingly merge with the adjacent
cities of Matola, Boane and Marracuene (see figure 2) (Japan International Cooperation
Agency, 2014). The developed area is very closely linked, which is why it is mostly referred
to as Greater Maputo Metropolitan Area (Japan International Cooperation Agency, 2014). It
counts around three million in population and is expected to continue growing to 3.7 million
by 2035 (Japan International Cooperation Agency, 2014; Arroyo-Arroyo et al., 2021). It is
responsible for over 20% of the national GDP (Arroyo-Arroyo et al., 2021). Administratively,
the city of Maputo has an independent province status, same as the Maputo Province with its
capital Matola City (T-SUM, 2021).

Figure 3: Projected Growth in Population, Economy and Travel Demand by 2035
Taken from: (Japan International Cooperation Agency, 2014)

Growing uncontrolled urbanization is a severe issue in Maputo which, due to insufficient urban
planning, has resulted in poor land-use. Especially remote informal settlements suffer from
social and spatial segregation due to poverty and a lack of adequate collective transport
provision (Tvedten, Roque & Bertelsen, 2013; Jenkins & Mottelson, 2020). Most of the
commercial activity and offices are concentrated in the CBD in southern Maputo City. The low
degree of decentralization puts a lot of stress on the city centre and the main transport arteries
connecting it to the rest of the metropolitan area (Andersen et al., 2013; Jenkins & Mottelson,
2020). However, as the high density of the CBD does not allow further expansion, development
in the surrounding areas is expected to increase strongly in the near future. Maputos’ issues
caused by the prevailing land use and urban planning at large are directly cross-linked with the
assignments for urban transport planning (Japan International Cooperation Agency, 2014).
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4.2. Public Transport
The increased demand for passenger and freight transport has had a deteriorating effect on the
traffic and road conditions in the greater Maputo area over the last decades (Japan International
Cooperation Agency, 2014). While household car ownership levels are still relatively low with
around 13% (Japan International Cooperation Agency, 2014), the rising travel demand has
resulted in highly congested roads and a steep drop in the road-based public transport service
level (Arroyo-Arroyo et al., 2021). On top of that, roads are only paved within the main
municipal area, while those in more remote and informal settlements are often unserved by the
formal and informal bus systems due to bad conditions. Therefore, flatbed trucks or pick-ups called “MyLoves” - where people can loosely jump on and off the back of the vehicle, and
motorcycle taxis are the only transport means that can adequately service these areas (ArroyoArroyo et al., 2021). Further problems in Maputo’s road network are shown in figure 4 below.

Figure 4: Maputo's Key Road Network Issues
Taken from: (Japan International Cooperation Agency, 2014)

Non-motorized travel is making up the biggest percentage of overall trips in Maputo with
around 45%. Next, around a third of all trips are conducted by minibuses with 15 to 25 seats
called “Chapas” – a form of paratransit that is only faintly regulated (Klopp & Cavoli, 2019;
Arroyo-Arroyo et al., 2021). The last significant pillar of the public transport system are the
public buses, which can carry up 80 passengers, and are responsible for 17% of all motorized
trips (Nathan, 2006; Japan International Cooperation Agency, 2014).
As they execute around 75% of all motorized trips, the Chapas are clearly the dominating form
of transport in Maputo (T-SUM, 2021). 2435 vehicles of the informal minibuses are registered,
operating on around 130 routes across the Metropolitan area (Japan International Cooperation
Agency, 2014; T-SUM, 2021). They are predominantly owned by private individuals, who
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often only own one or a few vehicles, and rented out to crews of a driver and a conductor or
money-collector for a daily fixed charge (Nathan, 2006). The crew carries the main economic
risk, as they aim to make a profit from the fare charges while accounting for the costs of
operation and some repairs. Due to their interest in maximizing their profit, Chapas typically
operate along the main traffic arteries where the demand is highest and ignore remote areas
with lower traffic volume (Japan International Cooperation Agency, 2014; Arroyo-Arroyo et
al., 2021). Also, Chapas do not adhere to schedules. Instead, they wait at the main terminals
for the buses to fill before departing (T-SUM, 2021). This practice regularly results in long
queues of people waiting to board along the routes (Nathan, 2006). Furthermore, bad vehicle
conditions and safety standards as well as lacking reliability and poor accessibility are among
the main points of criticism of the Chapas system (Japan International Cooperation Agency,
2014; Arroyo-Arroyo et al., 2021; T-SUM, 2021).

Figure 5: Main Chapa Routes and Terminals in Maputo
Taken from: (Japan International Cooperation Agency, 2014)

The public bus network is owned and operated by Transportes Publicos de Maputo (TPM).
They account for around 17% of all motorized trips (T-SUM, 2021) and their fleet counts 400
full-sized buses with over 50 seats each. 50 of these belong to private individuals and are
operated like Chapas, the other 350 run on defined schedules on 60 designated routes, most of
which are identical to the Chapas routes (T-SUM, 2021). However, due to maintenance issues
or being unserviceable, only 150 out of 400 buses are fit for service (Nathan, 2006; Japan
International Cooperation Agency, 2014).
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Figure 6: Maputo's Public Bus Routes
Taken from: (Japan International Cooperation Agency, 2014)

Recently, the Maputo city council decided to merge their public bus and rail services with a
map of the Chapas routes to create an integrated and intermodal map of the city’s public
transport system (see figure 7). What can be interpreted as readiness to take ownership of a
formalized map by the city council also constitutes an attempt to formalize the Chapas system,
which is characterized by high demand responsiveness and flexible stops and routes (Klopp &
Cavoli, 2019).
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Figure 7: Maputo’s map of public transport
Taken from: (Klopp & Cavoli, 2019)

4.3. The E-Ticketing System: Famba Card
Implemented over the second half of 2020 and beginning of 2021 by a Public-Private
Partnership (PPP) including Maputo’s Metropolitan Transport Agency (AMT), the new
electronic ticketing system called ‘Famba’ was installed on all public buses (T-SUM, 2021;
Arroyo-Arroyo et al., 2021). The Famba card is a smartcard system that has some information
stored locally on the card to instantly grant or deny access if insufficient funds are available on
the account. However, most of the account data being stored in a central back-office
(Mezghani, 2008; Han, Van Dender & Perkins, 2012). Users must hold their smartcard close
to the validator or reading devices installed in the vehicle when they get on and off. AMT
currently has set up 52 stations across the metropolitan area to obtain and top up the Famba
card by using cash, banking cards or mobile payment services. Once the electronic ticketing
system is in operation in a vehicle, the conductor and driver were instructed not to accept any
fare payments in cash (Arroyo-Arroyo et al., 2021). The PPP plans to expand their e-ticketing
service in the future across other formal and paratransit modes in the Metropolitan area and
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eventually Mozambique to create an integrated transport service, accessible with the same form
of electronic payment (Arroyo-Arroyo et al., 2021). A further advantage of the system is that
it could enable third party micropayments in the future. This would allow the user to pay, for
example, for hospital or utility bills and receive government grants via their Famba account
(Arroyo-Arroyo et al., 2021).
However, a substantial challenge of the Famba system is bringing the transport operators on
board and establishing a relationship of trust. In addition, connectivity issues and detailed
financial agreements must be resolved (Schalekamp, 2017; Arroyo-Arroyo et al., 2021).
Particularly the attempt to run a fare system, that was effectively installed by public authorities,
in informal transport environment will likely create friction and require extensive
communication from all affected stakeholders (Arroyo-Arroyo et al., 2021).
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C. METHODS AND DATA
1. Research Objectives
Maputo’s transport system is highly fragmented and can be characterized by a multitude of
institutions, authorities and individuals involved as well as a high importance of paratransit.
The significance of the informal transport sector due to an insufficient formal public transport
provision is a common theme for many sub-Saharan cities in Africa. Maputo’s initiative to
implement an e-ticketing service on public buses and the ambition of extending the service to
incorporate multiple transport modes in the future vindicates the interest in exploring the
potential effect of an e-ticketing system on multimodal integration into a transport system in a
sub-Saharan city.
First, this paper outlines the methods used to highlight the key factors of e-ticketing systems
and multimodal integration with respect to Maputo’s transport system and explains the ethics
considerations involved in the research as well as the procedure of the data collection. Second,
it summarizes the main results of the Expert Interviews. Third, the new findings are critically
discussed and compared to existing hypotheses and knowledge from literature and research.
Lastly, it draws conclusions from the conducted study and states potential new findings,
practice implications, shortcomings and further questions arising from the research.

2. Data Collection
2.1.

Expert Interviews

To collect data on the aforementioned topics, five semi-structured interviews with experts in
different fields of the transport spectrum were conducted. The participants’ backgrounds
ranged from independent transport consultants with experience in countries of the Global North
as well as the Global South to experts on paratransit and a professional in a Sub-Saharan public
transport and e-ticketing provider. The main objective in the expert selection was to cover the
three main pillars of the research topic, i.e., 1) multimodal transport, 2) e-ticketing and 3)
Maputo’s transport system, as broadly and extensively as possible. The experts were selected
according to their relevant work in one of the fields and proximity and familiarity with
Maputo’s transport system. Members of the T-SUM project, a partner in this research study,
were advising and assisting in the selection process of the participants. For the purpose of this
study and ethical considerations as well as data protection, the participating experts were
pseudonymised and numbered from E1 (Expert 1) to E5 (Expert 5).

24

Table 1: Overview of the experts their fields of work

Expert
Profession

E1
Independent
Transport
Consultant

E2
University
Lecturer and
Researcher

E3
Independent
Research
Consultant

E4
Researcher and
Consultant

E5
Executive
for ETicketing
Provider

Field of
work

40+ years of
experience in
public
transport,
e-ticketing
and emerging
countries

Lecturer in
Maputo in
Economy and
Sociology

Previously a
University
researcher on
paratransit
reform in
Africa

Consultant for
AMT

Responsible
for PPP
working on
e-ticketing
provision for
AMT in
Maputo

Close work
on FambaCard project

Research
interest in
governance of
transport
systems,
regulations,
actors, power
balance and
passenger
perception

Consulting
on
paratransit
and climate
response in
Africa

Involved in
observatory of
mobility and
transport of
Mozambique
(OMT)
Contributor to TSUM project and
project for
transition of
informal transport

2.2. Semi-Structured Interviews
Interviews were selected for this research purpose to gather expert knowledge and background
information as well as subjective assessments and opinions of relevant experts (Harrell &
Bradley, 2009; Kvale & Brinkmann, 2009). For this matter, the semi-structured approach to
the interviews was selected, as it allowed the experts to answer freely and the researcher to ask
follow-up questions while also a certain degree of control over the experts’ answers by guiding
the interview along fixed questions (Harrell & Bradley, 2009; Kvale & Brinkmann, 2009).
The topic guide (see Appendix 1) used for all interviews consisted of seven parts. The first
three parts were administrative questions and explanations of the procedure. In part four, the
experts were invited to talk about their relevant experience regarding the research topic. The
parts 5 to 7 constituted the majority of the interview and dealt with questions on E-Ticketing,
multimodal transport and particularities of these in the global south and Maputo respectively.
The interviews were conducted via electronic meeting and communication tools, including
Zoom and Microsoft Teams.
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3. Data Analysis
As a qualitative study, the aim of the research was to test the data for diversity within the
participants answers (Bryman & Teevan, 2007). In the first step, the recorded interviews were
written out and transcribed. Next, relevant words, fragments of sentences or quotes were
highlighted. In the subsequent step, these parts were labelled according to a potential
overarching theme. Mentions that were surprising, repetitive, or related to literature and other
research were labelled accordingly. The goal of this process of openly coding relevant
interview fragments was to identify common or diverging views in the experts’ answers
(Bryman & Teevan, 2007; Bryman, Becker & Sempik, 2008).
In the second step, related codes were bundled into associated categories (Bryman et al., 2008).
This segmentation of the data added meaning and context to the individual labels (Corbin &
Strauss, 2008; Jansen, 2010). This procedure is called open upward coding because it merges
similar information and thereby increases the abstraction (Jansen, 2010). Thus, this form of
data analysis can help identifying the relationship between pieces of data from the interviews
and the targeted findings of the study (Jansen, 2010).
In the last step, common answers by the participants were unified to erase duplications and
allow a clearer depiction of the categorized answers to the respective topics. This consolidated
form of the answers is the contribution to the study from the participants’ perspective (Bryman
et al., 2008). The following sections will reflect on the ethical considerations and the research
process in practice, before presenting the results of the study in chapter D.

4. Research Ethics
When conducting any research study, the researching staff need to be aware that there is risk
involved, especially when humans and their data are part of the project (Bryman et al., 2008;
Kvale & Brinkmann, 2009). Hence, any ramifications of ethical nature caused by the research
must be heeded and mitigated (UCL, 2021). As this study project has been conducted by
researchers from the University College London and Imperial College London, it has been
reviewed and approved by the UCL Research Ethics Committee to ensure that all necessary
steps were taken to minimize the ethical implications to the participants and researchers. Full
details on the mitigating measures and research procedures, methods and safeguards can be
found in the appendix 2 and 3.

5. Reflection on the Research Process in Practice
Although the interview process and the outcome were satisfactory, unstable internet
connection, particularly on the side of experts based in Mozambique, complicated the
interviewing via web tools at times and forced the researcher to repeat questions or relocate the
interview to a different tool. Due to the severe implications of the Covid-19 pandemic, travel
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to Maputo, Mozambique, was impossible at the time of the research. Gaining an impression
locally and in person of the transport system, as well as talking to some of the experts face-toface could have potentially opened up a more extensive view on the situation and progress in
Maputo. It should be mentioned that due to the expert selection and their coverage of relevant
perspectives, the passenger or user side of the e-ticketing system in Maputo was only indirectly
and not explicitly covered. Including the points of view of a local user of the transport system
could have made a valuable contribution to the research.
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D. RESULTS
In this section, the experts’ answers to the questions from the topic guide as well as their views,
opinions and assessments on the research topic are presented in a consolidated view. This
allowed identifying overarching themes and obtaining an extensive view on their influencing
factors or details, while filtering out repetitive mention of certain factors. First, the experts’
general view on e-ticketing, multimodal integration regarding Maputo is analysed. Second,
electronic ticketing in urban transport systems in general is broken down. The third section
focuses on the factors influencing the integration of multiple transport modes into one transit
system. Next, the experts’ assessment of e-ticketing systems for multimodal systems in
countries located in the global south is studied. Lastly, Maputo’s currently deployed e-ticketing
system and its potential of integrating paratransit are analysed.

1. Experts’ Perspective on E-Ticketing and Multimodal Integration in
Maputo
An e-ticketing system, just like any other form of ticketing in a transport network, has two
pivotal tasks: 1) Facilitating transport for the people wishing to use the means and collecting
the money in exchange for the service and 2) it can serve as a source of collecting data on travel
behaviour and characteristics. Furthermore, Maputo’s initiative to form a metropolitan agency
dedicated towards overseeing all transportation matters is seen as a strategically beneficial
move by several experts. The e-ticketing system ‘Famba card’ currently only covers public
buses, however, it is planned to implement it in a potential new BRT system and to integrate
additional formal and non-formal means of transport in the future once a higher degree of
utilization of the Famba card is achieved.

2. E-Ticketing
2.1.

The Effect of E-Ticketing on Transport Systems

A strong consent of all experts became evident that a change from a cash-based to an electronic
ticketing system has far-reaching effects on the entire transport system. One Expert even said
E-Ticketing “changes everything utterly” (E1, 2021). This strong effect can be traced back to
a multitude of reasons. Two of the most-mentioned results were a shift in the dynamic and
distribution of power, especially within the highly ambiguous informal transport sector, and
the reversal of the direction of cashflow and revenue distribution. The latter means that the
migration of the money from the crew on the vehicles to the vehicle owners and then the
transport agencies in a cash system is reversed, which is effectively “turning the financing
structure on its head” (E1, 2021). Additionally, a digital system collects and records data on
travel and payments, which on one hand can be used to improve the planning of transport
services and on the other hand creates a more transparent system. That allows governmental
taxation and complicates money leakage, which can attract more investors in transport
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infrastructure. However, almost all experts noted that, when it comes to any form of change,
resistance from different sides always should be expected, as some people object changing their
habits and parties who will be worse off, like potentially the vehicle crews, might oppose an
electronic payment system. Conversely, informal working relationships between crews and
owners would have to be changed into formal contracts “including a fixed salary” (E4, 2021).

Table 2: Effect of E-Ticketing on transport systems (compared to cash)

Questions

Effect of E-Ticketing on transport systems (compared to cash)

Consolidated
Expert Answers

Change of power structure in the transport sector
Reversing the cashflow direction
Brings transparency to the system
Formalization of labour
Allows collection of transport data
Requires change of habits
Different beneficiaries

2.2. Enablers of E-Ticketing
To facilitate a successful introduction and operation of an e-ticketing system, the purpose of
the project and the societal problem should play a central role in the planning. An e-ticketing
system should “benefit all parties involved” (E3, 2021) and serve the societal wellbeing.
Furthermore, four out of the five experts identified a consolidated transport sector, a structuring
authority and a constructive culture of communication between them as important factors for
success. Also, having a working transport and digital infrastructure, like top-up and information
centres and cheap mobile data, in place was named as an enabler by two participants. Moreover,
there is a “safety aspect of not carrying cash” (E3, 2021), especially in countries with high rates
of violent crime, as carrying cash can make vehicles and citizens targets for robbery.
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Table 3: Enablers of E-Ticketing

Questions

Enablers of E-Ticketing

Consolidated
Expert Answers

Consolidation of the transport sector
Transport Authority
Societal purpose of the project
Transport and digital infrastructure
Disadvantages of cash
Constructive communication culture

2.3. Barriers of E-Ticketing
In contrast, there is a multiplicity of attributes that can act as barriers to a functioning eticketing system. Many of them are effectively the inverse of the aforementioned enablers, such
as lack of a transport authority, little structure combined with a high ambiguity and informality
within the transport sector and potentially even mistrust among the stakeholders. At times, the
mistrust can be directed at the government authorities due to corruption or the perception they
are not serving the public, which would significantly harm the chances of success for an eticketing system as two experts stated. Another barrier can be “silo thinking” (E5, 2021) from
the authorities and other players, where everyone only sees their own benefits and issues and
disregards the bigger picture. Besides, higher infrastructure and operation costs compared to a
cash-based system and reservations regarding the change to electronic ticketing from
stakeholders like the vehicle crews, owners or passengers can prove to be significant obstacles.
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Table 4: Barriers of E-Ticketing

Questions

Barriers of E-Ticketing

Consolidated Expert High degree of informality
Answers
Stakeholder fragmentation
Complex power structure
Lack of authority
Resistance from operators and crews
Insufficient investment in infrastructure
Distrust of government
Silo thinking

3. Multimodal Integration
3.1.

Enablers of Multimodal Integration

According to the experts, some of the factors that act as enablers for e-ticketing also facilitate
multimodal integration of a transport system. Three experts name a structuring authority that
sets the rules and can enforce the adherence to contracts and a basic level of trust between the
actors as a prerequisite for a successful integration of different means of transport into one
system. Besides, trust between the involved players and fare agreements between the transport
operators play an important role towards a successful multimodal integration, according to
most experts. Three experts stated physical integration as an enabler. It describes that
“interchanges and stops are shared by different transport modes or close to each other” (E3,
2021). Also, the intended scale of the integration should be “fit for purpose” (E1, 2021), not
overambitious and focused on addressing the peoples’ fundamental need of transportation.
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Table 5: Enablers of Multimodal Integration

Questions

Enablers of multimodal integration

Consolidated Expert Structuring transport authority
Answers
Fare agreements
Shared stops and interchanges
Trust between stakeholders
Reasonable scale

3.2. Barriers of Multimodal Integration
Setting goals that are too ambitious should be avoided, as that can hinder the projects’ success.
Copying projects from other sectors, geographics or use-cases without sufficient thought how
and if it can be applied can lead to irrational decisions (E1, 2021; E3, 2021). Furthermore, a lot
of planning and communication between the stakeholders can be required to integrate various
modes in one system. Hence, factors complicating that dialogue, like a fragmented stakeholder
landscape and lack of authorities or trust can be barriers to that, according to almost all experts.
Moreover, three experts see a lack of compatibility of the fare structures and deployed
technology between the individual means as well as the absence of a viable and profitable
business case for every player involved as harmful to a successful integration.
Table 6: Barriers of Multimodal Integration

Questions

Barriers of multimodal integration

Consolidated Expert
Answers

Stakeholder fragmentation
Mistrust between players
Lack of authority
Technical incompatibility
Overambitious goals
Lack of viability
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3.3. How E-Ticketing can Improve Multimodal Integration
Most experts state that the overall costs for the service providers and in return the customers
can be decreased by eliminating transaction costs between the individual means of transport.
In addition, the collected data can be used to boost the quality by allowing better planning and
harmonization of the services. It can also enable smaller operators to take on bigger roles in
the transport system, which they would otherwise not have access to because of a lack of knowhow or financial barriers.

Table 7: How E-Ticketing can improve Multimodal Integration

Questions

How can e-ticketing improve multimodal integration?

Consolidated Expert
Answers

User convenience & pricing
Data collection improves service quality
Removal of barriers for smaller operators

4. The Global South
4.1.

E-Ticketing in Multimodal Systems in the Global South

Firstly, the global south is a summarising term describing diverse regions such as Latin
America, Africa and South East Asia, that can differ significantly and each show distinct forms
of informality in the transport sector (E1, 2021). When focusing on sub-Saharan Africa, there
is currently no transport system that successfully unites an e-ticketing system and a multimodal
transport system, according to two experts. In general, the participants mostly agree that the
step towards electronic ticketing should be taken first, before subsequently attempting to
integrate several modes of transport into one system.
Table 8: E-ticketing for multiple modes in the Global South

Questions

E-ticketing for multiple modes in the Global South

Consolidated Expert
Answers

Ambiguity of the Global South
No functioning multimodal e-ticketing system in Sub-Saharan Africa yet
E-Ticketing First, Integration Second
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4.2. Barriers to Multimodal E-Ticketing Systems in the Global South
Countries in the global south and particularly the sub-Saharan region in Africa often exhibit
several unique institutional and societal traits, which can prove to be difficult obstacles to
overcome when implementing an e-ticketing system for multiple transport modes. While the
above-mentioned general barriers for e-ticketing (2.) and multimodal integration (3.) equally
apply in the global south, a few characteristics are either particularly distinct or should
additionally be considered. For example, three experts mention a high degree of informality
that can facilitate corruption, bribe taking and money leakage, not only in the transport sector.
In general, involvement of the government can be a substantial barrier, yet “global agencies,
outsiders and NGOs come with the mindset that the government is a good actor” (E3, 2021).
However, Expert 3 (2021) argues that the “faith in the government of holding societies’ best
interests at heart is extremely misplaced”. Further, the absence of neutral authorities has led to
organized cadres that control the power dynamic in the informal transport sector and establish
an “equilibrium of permanent competitive tension” (E1, 2021) between the involved entities.
A substantial change in the power structure caused by a change from cash-based to electronic
ticketing could disturb the balance and result in riots and conflicts. Also, the crews which are
in control of the receipt of money in a cash-based system could actively sabotage an e-ticketing
system on the vehicles, should they see a higher risk of instable or fewer income, according to
two experts. Finally, transport projects in the global south are frequently financed by
international investors. As these projects have to be approved by the financiers, the funder
might decide with their plan in the case of conflicting ideas instead of listening to the local
experts.
Table 9: Barriers to Multimodal E-Ticketing Systems in the Global South

Questions

Barriers to Multimodal E-Ticketing Systems in the Global South

Consolidated
Expert Answers

Significant degree of informality
Stakeholder fragmentation
Bad governance
Lack of authorities
Resistance of crucial stakeholders
Overambitious goals
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5. Maputo: Paratransit Integration and the Famba Card System
5.1.

Paratransit Integration in Maputo

In Maputo’s transport network, Chapas are carrying most passengers and are the dominant form
of transport. They are licensed, but do not operate in a formal way 100 percent of the time,
which is why they should be referred to as paratransit. However, it is vital to acknowledge their
role and importance and to tailor the e-ticketing system to the requirements of the Chapas to
facilitate their inclusion, according to the experts’ consensus. In fact, one expert argues that the
correct question should be “how to integrate formal modes into the Chapas system?” (E3,
2021). Further, loans and funding should be made accessible for the associations and owners
of Chapas to finance maintaining and improving service and safety of their operation as well
as infrastructure investments for road repairs.
On the other hand, almost all experts agree that MyLoves do not adhere to any safety
regulations or transport authority and should not be considered for integration into the public
transport system. Nevertheless, they can only be replaced if the road conditions, especially in
informal settlements further outside of the city centre, were improved drastically. This would
allow means of formal transport to access these regions, which is not possible currently. Should
Maputo keep growing at the same speed as it has recently, informal and paratransit means will
likely persist. The question for the purpose of e-ticketing and multimodal integration and in
what form it can address the pressing societal and urban problems should be central. Afterall,
the transport system should serve the people and allow them to satisfy their need for mobility
as convenient as possible, without overcomplicating the process of transportation. Hence, some
experts regard an integration beyond a physical stage, where high-demand transport hubs serve
as interchanges between different modes of transport, as difficult in the current situation.

Table 10: Important factors for paratransit integration in Maputo

Question

Important Factors for Paratransit Integration in Maputo

Consolidated
Expert
Answers

High degree of informality
Fragmentation of stakeholders and interests
Lack of structure and consolidation in the transport sector
Importance of Chapas
Role of MyLoves
Physical Integration of formal transport and paratransit
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5.2. Benefits and Opportunities of the Famba Card System
In the next step, the experts were asked to give their opinion on the benefits and opportunities
as well as the drawbacks and challenges of Famba and then elaborate on their view if Famba
currently fosters the integration of paratransit means into its system. The majority of experts
agree that one benefit of the system is that it introduces a prior unknown level of formality to
the system that could possibly allow a more precise mapping and inclusion of Chapas and other
transport means in the future. It also could set the standard for a national ticketing system across
municipal borders. It features a reliable and standardized pricing model and has the potential
of enable third party payment options in the future to broaden the field of application of the
Famba card. In addition, the data that the e-ticketing system gathers can be used to improve the
service planning and resource allocation, which could benefit the transport system in its
transition to being physically better integrated, while the new level of visibility enables
governments to tax the companies in a fairer and appropriate way.
Table 11: Benefits and Opportunities of the Famba Card System

Questions

Benefits & Opportunities of the Famba Card System

Consolidated Expert
Answers

Added level of formalization
Increases transparency throughout the system
Service Improvement
Reliable Pricing

5.3. Drawbacks and Challenges of the Famba Card System
On the other hand, Famba in its current form also displays some drawbacks and has to deal
with many of the challenges mentioned in the sections before. Particularly the acceptance of
the passengers and the resistance from the vehicle crews are a challenge and will require a lot
of educational training and dialogue between the affected parties. Some of the reservations
regarding Famba from the user side are constituted in some peoples’ unwillingness or inability
to participate in the banking system, which is a requirement for the Famba card. Others can be
attributed to the change of habits that is required. Most people are used to paying by cash and
the Famba system complicates travel for them. It could further exclude people who are not
familiar with paying digitally, like elderly, those who come from outside of Maputo and have
to change between two ticketing systems and poor people who are living from daily budgets
and cannot charge their Famba cards in advance. Lastly, the incapacity to produce the necessary
hardware needed for the Famba system creates a “dependency on foreign countries or
companies” (E4, 2021).
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Table 12: Drawbacks & Challenges of the Famba Card System

Questions

Drawbacks & Challenges of the Famba Card System

Consolidated
Expert Answers

Resistance from key stakeholders
Informality and lack of bank accounts
Profitability of the operation
Government involvement
User inconvenience and change of habits
Social exclusion
Infrastructure costs
Dependency

5.4. The Extent to which Famba can facilitate Paratransit Integration
Finally, the experts weighed in on the question whether the current e-ticketing system
facilitates the integration of paratransit into the transport system. Generally, it was emphasized
by most experts that e-ticketing can be a central tool to integrate informal means into a formal
system and that licensed means should be included as they frequently play an important role
for the public transport system. Furthermore, collecting data of the paratransit means would
benefit the degree of understanding paratransit and their service and physical integration. It
would also free the way for potential investor and government financing, which is usually
reserved for formal means only due to the required level of transparency and legitimacy.
Moreover, profits and revenue can be distributed more accurately and reliably along the service
chain, because of a more traceable cashflow. Nevertheless, Expert 2 states that the current
Famba system “makes the integration of non-formal means into the transport system harder”
(2021), for example, because it requires a bank account. This can be seen as one of the main
reasons for the slow adaptation of the project, as many people opt for alternative ways to evade
Famba like onetime QR-code based payments. The required change of the users’ habits
presents an obstacle that might take a long time to overcome, but the utilization rate of Famba,
and thus the integration fare payments for paratransit, could be elevated by incorporating
mPesa – a mobile payment solution from Vodafone - to top-up the Famba card or pay on the
vehicle. However, the latter would entail a loss of transparency, as mPesa payments are hard
to trace for the authorities.

37

Table 13: Extent to which Famba facilitates the Integration of Paratransit

Questions

Extent to which Famba facilitates the Integration of Paratransit

Consolidated Expert
Answers

Inclusion of licensed transport
Understanding of paratransit
Featuring of mobile payment solutions
Current Famba system hampers paratransit integration
Enables access to formal financing
Facilitates revenue distribution
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E. DISCUSSION
1. Multimodal Integration in Maputo
This chapter considers the findings outlined in chapter D: Results and interprets them in
relation to the current positions of literature and research on the study topic. Firstly, to achieve
an integration of paratransit, particularly the Chapas, into the public transport system of
Maputo, their role and importance has to be recognized by policy makers and authorities.
Therefore, a homogenous eco-system with agreed responsibilities and roles should be created
(Merkert, Bushell & Beck, 2020), as it could foster the trust between the involved players and
set the ground rules for a constructive dialogue. Currently, this vital relationship of trust
between authorities, operators and the crews is a substantial barrier (Schalekamp, 2017;
Arroyo-Arroyo et al., 2021), rooted mainly in highly diverse interest groups and the informal
organization and business practices in the transport sector. The Metropolitan Transport Agency
(AMT) could act as a structuring authority, which could mediate between the players and
ensure that the rules within the transport system are followed, and the responsibilities and roles
of the individual players are accepted. This has proven to be a key enabler for both multimodal
integration and e-ticketing alike. The AMT would also be well positioned to lead potential
negotiations about fare and revenue distribution between the e-ticketing provider and the public
transport and paratransit organisations.
The lack of trust and transparency in the transport system were identified as two of the major
obstacles for multimodality in Maputo by all the experts. Equally, they noted that the
introduction of electronic ticketing has a beneficial effect on the visibility and transparency of
the entire system, in particular the cashflow and revenue distribution. In turn, a more
transparent system due to e-ticketing allows the government to collect taxes more precisely and
would make it more attractive for investors and loans from banks, compared to an obscure and
informal cash-based system. In general, this could benefit the operators financially and the
influx in funds could benefit the transport users, if it is used to improve the service quality.
Moreover, payment and user validation can be executed significantly faster in a smartcard
system, which would come with the added value of being more secure for the user than carrying
cash. Subsequently, higher quality transport and behavioural data allows a more precise and
predictable fare charge, thus a reliable pricing system.
Another major benefit of electronic ticketing which could directly benefits the integration of
paratransit in Maputo is the data that can be collected from the vehicles and passengers due to
the smartcard system (Pelletier, Trépanier & Morency, 2011). It could grant the planning
authorities new insights on the formal and the paratransit network to attune the two to each
other in terms of schedules and interchanges. Especially the physical integration of common
stops and interchanges to allow a seamless transition between public buses and Chapas at
transport hubs is a vital part for the multimodal integration in Maputo (Ceder, 2016; Merkert,
Bushell & Beck, 2020), according to research and the participants in the study.
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2. E-Ticketing in Maputo
Generally, a common fare system spanning across several integral modes of transport is
universally considered a cornerstone to a working integrated multimodal transport system
(Chowdhury & Ceder, 2016). The operator of Maputo’s Famba system, while it is currently
only in use in public buses, are planning on including additional formal and informal transport
modes in the medium-term. Interestingly, in the case of Maputo, some of the apparent
advantages of e-ticketing found in literature and research prove to be barriers for the acceptance
and successful implementation in practice.
First, the change from cash to Famba has not led to the anticipated usage rate in the population.
Many users perceive it to be less convenient than cash for a variety of reasons. For example,
“the effort of the top-up process is too high” (E1, 2021) and charging stations are often not
easily accessible for everyone. This could be attributed to the high initial investment necessary
for the digital infrastructure on the vehicles and at the stations as well as the many physical
charging points required, if mobile or remote top up is not enabled.
Also, the reliability and consistency in pricing do not leave room for price negotiations,
especially when someone wants to transport goods with them, which decreases the utility of
using Famba. People were used to negotiate their fares, especially when carrying goods or
purchases on the vehicles. Nevertheless, the e-ticketing system would technically allow the
providers to adjust the structuring flexibly and include a surcharge for goods as well as add
services almost at an instance (Pelletier, Trépanier & Morency, 2011). Most notably however,
user expenses for transport when paying with Famba are often higher than paying with cash,
which is a fundamental barrier for its success in a city, with a relatively high level of poverty
and unemployment and plenty of people living of daily budgets (E1, 2021).
While the prospect of the Famba system to include Chapas appears to be a tool to break up the
informalization, fragmentation of power and lack of authority within the paratransit sector,
such a complete overhaul is likely not going to result in a thriving transport system where all
actors are benefiting. Such a structural reform would require an incorporation in a wider
arrangement of policy and organisational changes, like the formalization of labour relations
and defined contracts for the crews and operators (Barrett, 2003). As an isolated measure,
integrating paratransit into the e-ticketing might raise more problems than it is trying to solve.
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F. CONCLUSION
1. Reasoned Conclusion
In principle, e-ticketing can be a powerful measure to change the business model of paratransit
and facilitate its integration into the formal public transport system. Nevertheless, the change
from a cash-based system to a digital payment scheme also brings a substantial shift in the
power structure of the entire sector with it and it is a challenging task for any institution that
attempts to do so. The structures and dynamic within the paratransit sector have grown over
many years and disrupting the equilibrium that has been established will trigger resistance from
those players, that see themselves disadvantaged because of the change. As a standalone
measure, the introduction of e-ticketing on semi-formal modes to formalize them is likely going
to fail. A more strategic set of policy and organisational measures, combined with constructive
communication, patience and educational work will be needed, if a successful integration wants
to be achieved.
Generally, e-ticketing as a tool to foster multimodal integration should never originate from in
an overambitious endeavour to modernize a transport system, without considering the needs of
the passengers and society. In the case of Maputo, policy makers and the transport authorities
made the correct step in recognizing the importance of the Chapas to the city’s transport
network, when they integrated their routes into the official intermodal public transport map.
Such a public transport network can be a hybrid system with a combination of formal and
paratransit means, where the common agreed goal is to provide the best possible transport
service for the metropolitan area of Maputo (Salazar Ferro, Behrens & Wilkinson, 2013). In
such a system, the transport authority would likely be best positioned to moderate the structural
change and collaboration between the diverse stakeholder interests, because of their
commitment to both the public as well as the private interest (Arroyo-Arroyo et al., 2021). For
the time being, formal transport and paratransit can exist as complementary services that offer
the best service when physically integrated, by sharing interchanges and facilitating switching
between the separate means physically and financially.

2. Implications for Policy and Practice
Before thinking about the integration of additional modes into the Famba system, the slow
acceptance of electronic ticketing and preference of cash of crews and passengers should be
tackled. There is little sense in building a fully integrated and digitized system that does not
serve the people, as the chances of acceptance will be low. Hence, increasing the appeal of the
current e-ticketing system to the broad public should be the first step from the AMT’s and
Famba provider’s perspective. This could be achieved by setting up more information and topup points throughout the city and the suburbs. Additionally, enabling mobile top-up from home
or on the go via the mPesa service would likely increase convenience and familiarity for many,
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since mPesa is widely used and accepted as a mobile payment service and could eliminate the
need for a bank account or cash top-up.
Once a higher usage rate is achieved, Famba will be more attractive for other operators to join
because they want to benefit from the passenger numbers. This pull-effect can facilitate uniting
different operators behind the shared objective of delivering the best possible service and play
a vital role in the collaboration and potentially formalisation of the separate paratransit
institutions. Therefore, consolidating the paratransit sector should be given a high priority and
the formation of collectives and operator associations of the Chapas owners and crew should
be incentivized to battle the diversity and fragmentation within the sector. Moreover, enabling
semi-formal modes to qualify for government loans and funding, if they adhere to the rules and
responsibilities of the Famba system, could foster their interest in further integration. However,
it should be remembered that a full formalization of the Chapas would also require labour
contracts between operators and crews. Such a structural change is unlikely to be successful at
this stage. That is why e-ticketing, while it is a great tool to integrate multiple formal modes
into a transport system, can only foster the full integration of paratransit if it is embedded in a
wider set of measures and patiently implemented to give the users time to get used to them.

3. Shortcomings and Further Questions Arising from the Research
In its initial phase, this study aimed to analyse the data gathered by the e-ticketing system on
the public buses in Maputo to bolster the research with quantified findings. Unfortunately, it
was not possible for the research team to get access to this kind of data, which is why it was
decided to alter the study approach to a more explorative design. Due to its qualitative nature,
the problem arises that the findings, which originated from the analysis of several individuals
rather than an entire population, can hardly be generalized. Also, the selection process of the
participants and the data analysis naturally include some subjective influence from the
researcher and not appear to be fully transparent at times (Bryman & Teevan, 2007). However,
this study was designed to allow an explorative and open-minded research process and the
findings work out several interesting topics worth researching in more depth. For example,
conducting a quantitative study on the Famba usage on the public bus system in Maputo could
help in understanding the low usage rate and quantify the travel behaviour. Furthermore, it
would be worth exploring how operator collectives and associations for the crews and drivers
can be established in fragmented and informal landscapes like the paratransit sector, as that
was clearly identified as one of the major obstacles to multimodal integration and the
implementation of e-ticketing.
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