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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).



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 e-
ticketing 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 & Garcia, 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; Ulengin 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 Ortuzar, 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).

13



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-Labedowicz, 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 e-
ticketing 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 etal., 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
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in the informal sector to accommaodate 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 Covid-
19 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).

Greater _

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).
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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, Rogue & 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 (Arroyo-
Arroyo et al., 2021). Further problems in Maputo’s road network are shown in figure 4 below.
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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).

s T v
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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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).
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Table 1: Overview of the experts their fields of work

Expert El E2 E3 E4 E5
Profession | Independent | University Independent | Researcher and Executive
Transport Lecturer and Research Consultant for E-
Consultant Researcher Consultant Ticketing
Provider
Field of 40+ years of | Lecturer in Previously a | Consultant for Responsible
work experience in | Maputo in University AMT for PPP
public Economy and researcher on working on
transport, Sociology paratransit Involved in e-ticketing
e-ticketing reform in observatory of provision for
and emerging | Research Africa mobility and AMT in
countries interest in transport of Maputo
governance of Consulting Mozambique
Close work | transport on (OMT)
on Famba- systems, paratransit
Card project | regulations, and climate | Contributor to T-
actors, power response in SUM project and
balance and Africa project for
passenger transition of
perception 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-to-
face 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 Change of power structure in the transport sector
Expert Answers

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 Consolidation of the transport sector
Expert Answers

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 e-
ticketing 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 e-
ticketing 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 Stakeholder fragmentation
Answers

Muistrust 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 know-
how or financial barriers.

Table 7: How E-Ticketing can improve Multimodal Integration

Questions How can e-ticketing improve multimodal integration?
Consolidated Expert User convenience & pricing
Answers

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 Ambiguity of the Global South
Answers

No functioning multimodal e-ticketing system in Sub-Saharan Africa yet

E-Ticketing First, Integration Second

33



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 Significant degree of informality
Expert Answers

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 | High degree of informality
Expert
Answers 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 Added level of formalization
Answers
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 Resistance from key stakeholders
Expert Answers

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

Questions Extent to which Famba facilitates the Integration of Paratransit

Consolidated Expert |Inclusion of licensed transport
Answers
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 top-
up 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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APPENDIX

Appendix 1: Topic Guide

LONDON’S GLOBAL UNIVERSITY

Semi-structured Interview — Topic Guide

Research Question: To what extent can e-ticketing systems foster multimodal
integration? — A Maputo Case Study

Researchers: Julian Kling, Student (UCL & Imperial College London)

Dr. Clemence Cavoli (UCL, Primary Researcher/Supervisor)

Topic Guide & Questions for Participants:

1. Qualitative Interview Introduction

a) Format: Set of questions, semi-structured, follow-up guestions are possible

b) Length: around 30-45 minutes

c) Primary Goal: Better understand the role of e-ticketing in transport systems (in the
global south primarily) and assess its potential to facilitate the integration of multiple
transport modes — including semi-formal — taking Maputo, Mozambique as a case

study city

2. Verbal Consent
a) Would you like to participate in this interview?
Yes [ Na
b) Do you agree for the interview to be audio/video recorded, for the purpose of
transcription only? The recording will be stored securely, deleted immediately a_fter‘,‘
transcription, and will only be seen by the research team.
Yes [ Na

3. Personal Information
a) Name
b) Contact Details (e-mail address, telephone number)
c) Job Specifications (employer, job title/description)

4, Background Information
Invite participant to briefly talk about his/her/their experience and perspective on the

research topic
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E-ticketing in Transport

a) In your opinion, how does electronic ticketing and payment affect urban transport
systems compared to conventional, cash-based ticketing (in Global North and in
particular in South cities)?

b) What are the enablers for e-ticketing systems in urban transport?

¢) What are the barriers for e-ticketing systems in urban transpaort?

E-ticketing for multimodal transport systems

a) What are the enablers for the integration of multiple modes into one urban transport
system?

b) What are the barriers for the integration of multiple modes inta one urban transport
system?

¢} In which way can an e-ticketing systems improve the integration of multiple transport

modes in urban areas?

in the Global South:
d) From your experience, how does e-ticketing work when multiple transport modes are
to be included?

e] What are the most common institutional, implementation and operational barriers

faced by multimodal e-ticketing systems? - Any other barriers?

Ramifications for Maputo

a) In your opinion, what needs to be considered when trying to integrate semi-formal
transport into the formal, public transport system?

b) What are the benefits and what the drawbacks of the FAMBA e-ticketing system?

c) What are the opportunities and what the challenges?

d) In your opinion, to what extent could the current e-ticketing system facilitate the

integration of non-formal means of transport?
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Appendix 2: Participant Information Form

LONDON'S GLOBAL UNIVERSITY

PARTICIPANT INFORMATION SHEET FOR ADULTS
UCL Research Ethics Committes Approval ID Number: 21113/001

¥YOU WILL BE GIVEN A COFY OF THIS INFORMATION SHEET

Title of Study:

Teo what extent can e-fickefing foster muliimodal integration of transport systems — A
Maputo Case Study

Department:

Civil, Environmental and Geomatic Engineering

Mame and Contact Details of the Researcher:

Julian Kling, julian.kling.20@ucl.ac. uk

Mame and Contact Detailz of the Principal Researcher:

DOr. Clemence Cavoli, clemence. cavoli@ucl.ac uk

Mame and Contact Details of the Data Protection Officer:

Alexandra Potts, data-protectioni@ucl.ac.uk

1. Invitation Paragraph
You are being invited to take part in a research project. It is important for you fo
understand why the research iz being done, and what your paricipation will
invaelve. Please fake time to read the following information carefully and discuss it
with others if you wish. Ask us if there is anything that is not clear, or if you would
like more information. Take time to decide whether or_nof vou wish to take pari.
Thank you for reading this.

2. What iz the project’s purposge?
Thiz study is part of the researcher's infercollegiate fransport M3c¢ at UCL and
Imperial College London. The aim of the project is to discuss the extent to which
electronic ticketing and payment systems can improve and facilitate mulfimodal
infegration of framsport systems in cities. In padicular, the city of Maputo,
Mozambigue, will be used as a case study city. Therefore, the role of e-ticketing in
urban fransport, and with respect to mulimodality, as well as the current transport
system in Maputo, will be assessed. With the help of the information gathered
during the exper inferviews, conclusions for the city of Mapute will be drawn.
The diszertation project is underaken in the context of the research project T-SUM,
Tramsitions to 3Sustainable Urban Mobility in Sub-Saharan Africa (further
information can be found https:fwww t-sum_orgl)
The project is planned to take place unfil 06.09.2021.

3. Why have | been choszen?
Participants (experts) are selected based on their experience and knowledge of
relevant transport-related fopics such as muliimodal platforms, infegration of
electronic ticketing and payment systems into the wider transport environment and

University Colege London, Qower Steel, Landon WC1E GBT
WEW LD B UK
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know-how concerning local transport networks in Global South and Global Morth
cities, and jn padicular in Maputo.

. Dol have to take part?

It iz up fo you to decide whetber_or not fo take part. If you do decide to take part,
vou will be given this information sheet to keep (and be asked to sign a consent
form). You can withdraw at any time without giving a reason and without it affecting
any benefits that you are entitled to. Should you decide to withdraw, you will be
asked what you wish to happen to the data you have provided up fo that point.

. What will happen to me if | take part?

You will be asked a variety of questions during a semi-structured interview. The
interview will be conducted via a remote video-chat application (such az Zoom or
Microsoft Teams) This will likely take arcund 45 minutes of your time. There will be
no follow-up appointments infended and you will not be contacted for fulure
research. Your personal data will not be passed on to fellow researchers. Your
consent will be recorded via a separate “Informed Consent Form™ and only your
name, contact defails, like e-mail and telephone number, as well as employer and
Job title and description, will be recorded as personal data.

. Will | be recorded and how will the recorded media be uzsed?

If you consent, the interview can be recorded for the sole purpose of transcription.
Az soon as the transcription process is completed, the audio/video recording of the
interview will be deleted permanently. The recording will not be stored, published
or broadcasted.

. What are the possible dizsadvantages and rigks of taking part?

The interview will require some time (allow up to one hour) and a topic guide with
the core guestions might be sent to you in advance to allow for preparation. Apart
from that, no risks or disadvantages should arise from the pardicipation.

. What are the possible benefits of taking part?

Whilst there are no immediate benefits for those people paricipating in the project,
it i= hoped that this work will confribute to building a better understanding of the
researched topic and therefore benefit the wider public and, _in particular, the
residents and users of the transport network in Maputo, Mozambigue.

. What if something goes wrong?

In case of the emergence of any unwanted events during or in the fime following
the inferviewing precess, the paricipant can contact the Principal Researcher
{stated above) to express their complaints. Complaints may contain the freatment
by the researchers as well as serious events occurring during or following the
participation in the project. Should you feel like your complaint has not been
handled to your satizfaction, you can contact the Chair of the UCL Research Ethics

Committes — ethicsi@ucl.ac.uk.

10.Will my taking part in this project be kept confidential?

All the information that we collect about you during the research will be pseudonymised
and stored securely. Cnly members of the research team will have aceess to the personal
data. ou will not be able to be identified in any ensuing reports or publications.

51



11.

12

13

Limits to confidentiality

Confidenfialty will be respected subject to legal constraints and professional
guidelines.

Please note that assurances on confidentiality will be strictly adhered o unless
evidence of wrongdoing or potential harm is wncovered. In such cases the
University may be obliged to contact relevant statutory bodies/agencies.

What will happen to the results of the research project?

As the study is par of a Master Thesis, the disseration iz unlikely to be published
in any form. The final thesis will be handed in by 06.09.2021 and parficipants can
request a copy of the study from the Researcher or the Primary Researcher.
Cutputs from the study might contribute o the T-SUM project (further information
can be found at hitps:-fhwwne t-sum.org’). Paricipants will not be identified {unless
specified) in any report or publication.

Local Data Protection Privacy Notice

Motice:

The controller for this project will be University College London (UCL). The UCL
Data Protection Officer provides oversight of UCL activities involving the
processing of personal data, and can be contacted at data-protectioni@ucl.ac.uk

This ‘lecal’ privacy notice sets out the information that applies to this parficular.
sfudy_ Further information on how UCL uses pardicipant information can be found
in our “‘general’ privacy notice:

For parficipants in research studies, click here

The informafion that is required fo be provided to padicipants under data
protection legislation (GDPR and DPA 2018) is provided across both the “local’
and ‘general’ privacy nofices.

The categories of persenal data used will be as follows:
Mame

E-mail address

Telephone number

Employer

Working tifle/Position

The lawful basis that would be used to process your personal dafa will be
performance of a fask in the public interest.

Your personal data will be processed so long as it is required for the research
project. If we are able to anonymise or pseudonymise the personal data you
provide we will undertake this and will endeavour to minimise the processing of
personal data wherever possible.

If you are concerned about how your persenal data is being processed, or if you
would like te contact us about your rights, please contact WCL in the first instance
at data-protectionf@ucl. ac. uk.
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14. Contact for further information
D, Clemence Cavoli
E-mail: clemence.cavolii@ucl.ac.uk

Thank you for reading this information sheet and for considering totake part
in this research study.
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Appendix 3: Participant Informed Consent Form

LONDON'S GLOBAL UNIVERSITY

i

COMNSENT FORM FOR ADULTS IN RESEARCH STUDITES

Please complete this form after you have read the Information Sheet andlor listened to an explanation about
the research.

Title of Study: To what extent can e-ticketing foster multimodal integration of transport systems? — A Maputo
Case Study

Department: Civil, Envircnmental and Geomatic Engineering

Name and Contact Details of the Researcher(s): Julian Kling; julian kling 20 @wucl.ac.uk

Name and Contact Details of the Principal Researcher: O, Clemeance Cavoli; clemence cavolifiucl ac.uk

Name and Contact Details of the UCL Data Protection Officer: Alexandra Potts; data-protectioni@ucl.ac.uk
This study has been approved by the UCL Research Ethics Committee: Project 1D number: 211150001

Thank you for considering taking part in this research. The person organising the research must explain the project o
you before you agree to take part. I you have any questions arising from the Information Sheet or explanstion
already given fo you, please ask the ressarcher before you decide whether to join in. You will be given a copy of this
Caonsent Form to keeg and refer to at any time.

| confirm that | understand that by ticking/inifialling each box below | am consenting to this element of the
study. | understand that it will be assumed that untickedlinitialled boxes means that | DO MOT consent to that
part of the study. | understand that by not giving consent for any one element that | may be deemed ineligible
for the study.

Tuck
Eox

1. | *I confirm that I bavs read and understood the Information Sheet for the abeve study. T hawve had
2n opporunity to consider the infonmation and what will be expected of me. T have zlse had the
apparunity to ask questions which have been answered to mry satisfaction and wouwld [ike to ke
part in an pdriadunl miErvies.

2. | *I understand that I will be able to withdraw my data up to 4 wesks gifer interview

3. | *[ comzent to participate in the sudy. [ understand that my personal information (ramee, el
adarazs, telephone nusber, job title, job descriprias) will be used for the parposes explamed to
me. [ understand that according to data proteciion legislation, “pablic task’ will be the lawful
hasis for processine.

4. | Use of the information for this project only

*| understand that confidentiality cannot be guarantzed during the interisw dus to the
limited zize of the paricipant sample.

Tunderstand that my data gathered in this stady will be geaydomymizad and stored secuarely.

5. | *I understand that mry participation is volmetary and that [ am fres to withdraw at amy time
without giving 2 reason.

T understand that if ] decide to withdraw, any persenal data 1 have provided up to that peint will
e deletsd unless 1 azree otherwize

G, | Tunderstand the potential risks of pamicipating and the support that will be available to me should
I become distrezzed dugipe the oggrse of the research.

T. | Tunderstand that there ars no direct/indirect henefits of participating and po promize o guaraniee
of henefits have been made to encourage participation im the study.

&, | Tunderstand that the data will not b= made available to amy commercial greanizatons but iz
zolely the responathility of the rezearcher(s) undertaking this study.

8. | Tunderstand that I will not benefit fnancially fom this stody or frem any possible pofcome it
may result in in the funrs.

10.[ T agree that my paendnmomised research data may be used by otkers for firhire research.

11.| T understand that the information I hawve submitted will be publizhed as a report and [ wish to
receive @ copy of it. YesNo

Universily College Landon, Gower Skeel, London WC1E BT
wmw ol @, uk
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12

I comsent to my interview being aedicvideo recorded and understand that the recording: will be
destroyed mmediately following transcription

Mote: If you do not want your participation recorded you can still take part in the
study.

13

T am aware of who I should contact if 1 wish to lodss a complaim:.

I vohmtarity asree to faks pert in this shdy.

Mame of participant Date Signature
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Appendix 4: Interview Analysis: Framework Matrix

Topic Backg d Inf E-Ticketing
- ry Itimodal
i nteonation 9 2nd effect on P (compared to cash) enablers
Question |integration

E-ticketing fundamentals
enabling transportation get people where they have to go
payment collection collect maney

data collection mechanizm

customer interface
Can attract ar annoy people

Project goal
Fambaimplementation in planned Maputo BRT system
[zurrently in feasibility study phase)

"Electronic ticketing system changes everything utterly”

Change of power structure

“COMPLETE CHAMNGE OF POWER STRUCTURE™

Kew: “Very different stakehalders inthe infarmal sector™
‘ery strong pow er stiucture!

Crewsz, Terminal staff & managers not part of & union
consolidated, Financiers: banks, companies, individuals like
family members, People in maintenance, service, support
facilities, cleaners

All separate people that have ta get paid | many entities in
tenzion with each ather

Fieversing of cashflow
“turning financing stucture on its head™

E-ticketing: Money enters thraugh external paint and is
redistibuted through back-office instead of coming physically
throwugh the entry paint at driver or ticket terminal

accounting system: azsociations, banks [repayments), system
managers then migrates dowrw ards ta veh owners & drivers last

Transparency

MOT racable vs 1003 transparent

Upside: bring level of farmality & visibility that never existed
befare

Tanation Allows gowvs to collect tanes eto

Change of habits
Slow acceptance E-ticketing iz a new system, acceptance
takestime for new systems

goas against their narmal used wayto pay and use money

Ma Bargaining, flexible pricing normally negatiation and
bargsining of fares

charge for transport of goods Customers often transpart goads
on chapas for extra fee! how to payfor extra goods
electronically?

Different beneficiaries

Conductars and drivers prefer cash, can take out 2 higher share
for themselves without the vehicle owner knowing

entra fee for goods iz kept by the collector excluzsively! Mot
recorded revenue

dizadvantaged crew With e-ticketing: no maore price negatiation
& no more higher share of revenue for crew

e-ticketing Effect: gouw positive, owners of chapas ete positive
and negative, conductars negative
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Conzolidation
Aszocistions: consilidated collectives

Autharity
Tranzpart ar legal autharity: somebody needs ta be in charge
supported by structure

Autharity

Main enabler: existence of AMT [metropalitan agency of
Maputal

Transpartersiproviders are very diversified with complex power
stucture

Orly entity to bring all togetheris AMTIFamba hosted within
AMT

AMT Raole: convince transporters to accept new ticketing
system, enforce change and negatiate terms like: mare funding
& subsidies available from gowif system iz accepted



Consolidated Expert Answers

Metropolitan Agency

creation of Metropolitan area with one institutional body
Maputa created metropolitan area and AMT body, good
concept

Multiplicity of Players
Gow deploys buses through cooperatives
Additionally commurer rail, chapas minibuzes and ferry

Project Status Cuo

6 corridors aciass metropolitan area, validators installed an 365
buzes, S0ticketing stationslkiosks, zone and distance bazed
hybrid fare pricing system

currently 120,000 Cards distributed

User corwenience

Mobile payment & top up is integrated

System supports OF code based onetime tickets [not planned,
goslwas not to selltickets on bus, but people kept boarding with
cash only]

integration of proven payment technology, minimizing user
effort

Project Gaal

integration into ane system, curently anly public buses with e-
ticketing

Plan: distribute 500,000 famba cards woral

Social Differences

‘hy people use cash? Who uses cards and who cash?
difference in social clazses!

Paarer househaolds largely use cash

zocial differences in attitude tow ards and usage of cash

Theoryus Practice

Minibuses: basically all payments are cash based

Mismatch bety een peoples cash handling practises and
vl view of asademia, sonsultansies, and polioy circles
who see digital payments as the way forward

ambition of taking nest step in logical development [digital) vs
actual practices of organizations at operatar level

ambitious development goals vs actusl practices

Purpass

Paratransit majority of public rransportin sub Saharan Africa
K=y question: what'sthe purpose!gosl of e-payment? Is it just
modern and locks nice or does it help solve areal practical
problem?

Systemwide Standardization

cashless system only useful, if used acrass entire system Lhow
da you get the money to the individual owners if its nat cash ona
dayto day basis like in cash system

challenge: extensive fragmentation of ownership in
paratransitPT

"Amazing impact”

Pewversing of Cashflow

Main change is the way money flows Reversing Cashflaw
direction

Uritil new bottom up: passengers to crew to
ownerslcooperations ta /T

lwith eticketing: passenger o AMT then downw ards (central
government agency) to ownersfoperatorsicooperatives to crew

Farmalization of Labaur

Befare; drivers agree with owners ta rent the vehicle for daily
fiwed charge, Drivers keep the surplus fram daily revenue, Mo
tarmal contracts

With eticketing: formal contract needed: contract with crew
including a fiked salary

Data Collection

Buses are GPS tracked ta allow precise validation process (at
which stops passengers board and get off] and fare charge
behavioural and tranzport data can improve resource
allacation, service planning

Purpase
Enablers link to the purposs -3 societsl gaod
no sense if it doesn't solve areal problem

Beneficiary for all
benefit all parties invalved

OUETNMENt SUPPOTT
could be loanz, financing, policy

Infrazsructure
Kiosks far rollaut, infarmation, tap-up
cheap mobile data

Disadvantages of cash

negative enabler: petty and violent crime

cash makes vehicles targets for robbery

safety concerns with carving cash

Lots of cash leakage “money disappears™ from customer
paument to where owner gets their target payment

Fricing
Keeping fares and prices structure the same or reduce them
when changing from cash to e-ticketing to avoid
confusionirejection no fare increasze

Communication

Cultural dislogue between different players

politics, operators, crew s, municipalities... 1o resolve problems
and conflicts of interest (attivude and willingness to find common
ground & agreement is vital)

Technological Infrastructure
proven technalogy available Technology already around, not
new, implemented around the warld | consalidated and proven

‘western Suppart
Technical azsistance, rezource provision and funding from
western counties

Authority
metropolitan agency has great role and effect [AMT since 2018)

user Convenience
top up via maobile phone

Transparency

Improves fare collection and profitability of whole transpart
system

allfares actually recorded, complicates money leakage

cash system)™

higher service predictability for providers and passengers
izibility far government | better planning

Imwestor attraction will attract investments in public ransport
sustemif maney is clean

Change of habits

fram cash system, these people will be reluctant to back the
change

user convenience

no topping up via mobile phone ar agentlkiosk is needed
additional, unknown processes
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Gow Support

‘wlill of the government is essential as big change with many
people are involved

Unified will power, not just driven by ane institution

“owneris not getting all the money they are supposed to get (in

Communication
Trainingleducation ta make everyone see advantages

Beneficiary far al
Incentives for operators and vehicle crews ta drive operatars
and vehicle crews to use the system

change management required as some people are benefitiing

change ta e-ticketing if they looze out on money Resistance o



Multimodal Integration

barriers

enablers

barriers

ImFarmzlity
“Significant degree of informality™

Stakeholder Fragmentation
many players from many sides

Complex Power structure
\lery strong power structure!
Changing arything will disturb equilibrium and create twurmails

Comples Power structure
Different transporters have different pow ers

Lack OF sutkarity

Some could accept changes, others might not, no union or
unified aszociations of all providers, no one can FORCE them

IF ot adwantageous for them, will not choose ta back eticketing
suskem

some Dwners against it because to conceil income to nat be
taxed informality

Crew resistance

caondustarstdrivers will switch aff ar break the validatars and
claim the eticketing isn’t working to make people payin cazh
Active Sabatage

Fare Pricing
Too high price. needs to be cheaper than cash fare

Tlayers of integration:

Metwork: broad concept

Semwvice: specific routes, timetables, making them “meet™
Physical: stations, connection points, hubs, “same place™
Fare payment: collection, money side

Infarmatian: custamer service

Financial: business model, how to combine cozts & distibute
revenues

Institutional

Al points must be in place. not hierarchical, if one is missing,
athers are impossible to maintain functioning: all have tobe
addressed

Fare payment
technical interoperability amd Fare agreements betw een the
players

Hutharity
Transport arlegal sutharity: somebody needsto bein charge
supported by structure

Government support
subsidies if needed, laan offerings

Trust

within the sustem betw een the plavers, at least ensured by
contracts

Azzociations

Both formal and informal means have very diverse and
unconzalidated pow er structure [negatiation power, il
defining etc),

consolidation, regulations, organizations
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Stakehalder fragmentation

central interests & disinterests of people and organisations
opposing interests

Mo warking together, but against each other lack of
collaboration and communication

Lack of autharity
Lack of structurs withinindustry itself ta allow work & processes
in consistent way

Mon-uisble business caze
Lack of viability, if money side doesn’t wark, all else will fail:
fundamental barrier

Technaolagical incompatibility
different technalogy, fare systems

Mistrust
mistrast between involved players

owverambitious
Irationality, trying ta implement something from other sectors
without thinking about how it canwark

Inzonvenience for users
Mizsing link of mobile payment mPesalack of multiple farms of
payment



Infrastructure inve stment

High east af mobile dats

Operational costs of electronic system infrastructure, banking
costs

Electranic sustems require maintenance and running costs

Government involvement

“F zith in government of holding sacisties be st interest at heartis
extremely misplaced™ mizplaced faith in governments

Palitical machinery (milk corupt money, ie in RSA) coruption
Global agencies and outsiders, ngo’s come with mindset that
gowis good actor and doesn’t need ta be worried about

mawe things along without gov if needed

Stakehalder fragmentation

for implementation all litde parts and issues of ticketing and
tranzport sustem have to be taken care of: status of aperators,
ticketing boaths. ..

Crew Resistanoe

Fear of loosing livelihood

Crew takes allmoney they collect and gives it to owners (other
way round]

Crew zalaryis not much! losz of complement ary zalar means
not encugh income

Loss of supplementary income for crews

Resistance ta change

Mot too many changes at the same time, as it will tum people
againzt the measzures | change is hard General resistance to
change of people

IMlistruist

Suspicion because of universal cormuption everywhere

0 where does the monew go”? Intransparency for passengers
with e-ticketing

Inzorvenience for uzers

lzsues with validation of getting on and off: bath required,
especially peak hours

Too many people iy to acoess buses on both gates, atm

Stakehalder Fragmentation

Huge number of individuals and institutions involeed
Communication

Creating unified voice, consens is hard to reach

Gowvernment involvement

Gow scared of big and unpopular changes because of public
perception

gow might riot be best suited to carmy the change Gow barrizrs for
progression

Autharity

Enforcement of miles [from gowlofficial side] if agreed rules are
nat fallowed, what will happen?

Currert enfarcement [2qif cash is still accepted] sending letkers
and threatening to take away buses and give them aw ay, but no
real action sofar

Sila thinking
every party sees their own benefits and issues only, not bigger
picture lack of narrating bigger picture

Communication

Stakeholder Fragment ation

education how the new system will wark, where and how thew will Huge problem! Fragmentation of ownership

get their money
Alevel playing field is impaortant

Physical integration

|z most comman form of integration of mulkiple modes:

shared stops and interchanges or newt to each other

“fny other more sophisticated form, ie contracted interchange,
fare integration is extremely difficult because of the very
different organisational structures that dictate how money
flows™ Rieazonable Scals

Acknowledgement of paratransit

Depending onthe place, farmal and informal transpart may wary
[lizemzing. routes, schedules, azsociations, labour
agreements..]

chapas are semi-informal: have licenses, routes, some
assaciations, but drivers don’t neceszarily follow the rles
officially recognized as transpart farm by gov [not enough
capacity to meet demand]

physzic al integration
Sharing bus stops andinterchanges

Trust
Close relationship betw een aperatars and government officials
Communication

User convenience
validator works both ways [check in and out] 2asy validation

crew incentivization
Creating incentives for driverslcrew s to suppoart the eticketing
system

Technolagy

technalagy is available ready availabilivy of technalagy

High penetration of eticketing is required [pull Factar]

uptake inuze of card based eticketing system
openfinteroperable ticketing system will bring ather mades on

baard
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phusical and Fare integration
Interchanges and fare integration between scheduled 2nd
unzcheduled systemis very difficult

COwerambitious

High ambition and target of a full multimodal integration is a
problem and current state is very far from it

“the funder dictates™ can set operation up for Failure, when one
specific w ay iz seen as only acceptable zolution and enforced
since someaone is paying stubbornness, ego

lack of purpoze
not addressing the main problem the core that needstobe
solved

financial viability

Price capped by gov to keep it accessible for population -
income dossn’t cover operational costs, making it urwiable for
operators

userinconvencience

Missing link of mobile pavment mPesa mizsing mobile payment
option

Different ticketing systems, techrolagical & Fare incompatibility

Stakehalder fragmentation

Chapas are mainly unregulated apart from license

‘wide range of owners and aszocistions, many players involved
very disorganized and fragmented

Many meetings, dialogues and communication is required



.. in the Global South

how can e-ticketing improve multimodal integration?

e-ticketing for multiple modes

barriers to multimodal e-ticketing (institutional.
implementational, operational_)

Uzer Convencience
Corvenience far customers if dane well

Service improvement

provides data for service planning | integration: tracking all
mavements on and betw sen modes, variations by customer and
ticket type source of ranspart and passenger data

Infarmation allow s restructuring of services to better serue the
cLstomer

Formalization binds participantsipeoplelsemices together will
push far better timing of services

Erables small operators to new opportunities and empowerment
of smaller operatars, level the plaving field & do things before
imposszible, ie due to lack of knowhow or access to technology
or capital

Price reduction

can Reduce overall costs for user

tranzaction costs can be eliminated from the system entirely, is
sharing sales points

Price reduction

E-ticketing must be cheaper & demanstrate thatitis
adwantageous

offer individual gain for commuters and frequent users of the
senice

User convenience

difficult to charge and if system is broken an the bus, peaple stll
hawve ta cany cash simple chargingftop-up

Mary people cannot charge cardin advance because they
don’ have enough money, live on daily budgets instant, free
top up of small amounts

Link of eticketing with 2 mobile payment sustem like mPesza
[Wadaforel: allows instant transfer and third party payment far
yow: parents paying for childs if they don® have enough money
etc.

QOVErnment sLpport
create reliable basis far fundinglfinancing, policy

Techricalinteraper ability

Pair commuter rail routes [2-3 by metrobus] with feeder buzes
that zhare the same ticketing system

Oither passibility, interaperable ticketing sustem (similar ta
withdraw al from atms with different bank cards)

Definitionaf glabal south

‘what |z *Global South™? 1 atin America very different to Africa &
asia & south east asia

ery diverse place & very diverse farms of informality Global
South Ambiguity

Mo multimodal e-ticketing system in Sub saharan africa
Daesit even workin sub Saharan Africa? Full multimadal
integration’??

Mat aware of any system with multiple different maodes of
transport inkegrated in one e-ticketing system

nio structures yet for integrated services in place! Mo substantizl
hierarchy

step by step focus should be on finding good working fare e-
pavment systemisolution for the services themselves, THEM
integration is step beyond this focus on working e-ticketing
sustem first before integrating

step by step

RFM: famba only available in public buses operated by the AMT
Started in katembe because travel demandisnt as high

Mow everywhere but usage of famba iz relatively low

Future is about conwvergence of technologies/standards
not either or but bath, like emy, smartcard and gr code

emw is thing of the past and not well suited for PT in southern
africa
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infarmality
Much of transpart in global south is infarmal in one way or
another “Significant degree of informality™

Stakeholder fragmentation

many players fram many sides, especially when vehicles are
owned by individuals! collectives

Perzonal is not part of 2 union; Financiers: banks, companies,
individuals like family members

People in maintenance, service, suppart facilities, cleaners,
Terminal staff & managers

Al separate people that have to get paid | many entities in
tension with each ather

“Wery different stakeholders in the informal sectar™, Wery strong
pow er structure!

Soruption
Many side payments, bribe takers etc

Cashflow direction

=COMPLETE CHANGE OF POWER STRUCTURE™ “turning
financing structure onits head”™ |Cadres contral unions, vehicle
owners, divers, other operators - state of permanent
competitive tension reached equilibrium. Cadres bring in order
ta the system!

Charging anything will disturk equilibrium -» Peform can lead
riots, turmoil

Inconvenience for Users

Lack of integration of recharging sustems like mPesa or
telephane vouchers

Allow charging at home expensive top-up process

Effort ta recharge is too high and inconvenient; have to go to
kiosks, orly at some busz stops (around 50)

Crew resistance
zabatage broken ar nat in operation, drivers often reluctant ta
use it

bad governance

Institutional: slow government responsiveness

*Faith in government of holding societies best interest at heartis
eutremely misplaced”

Politic:al machinery [milk corrupt money, ie in BSA) coruption

Mistrust

Operational side: bad relationzhip betw een all parties
Everything making their buzineszes and revenue mare vizil
to govs [taxation] is a barrier, need for converstions &
communication

Fievenue distribution

Practical side: money distribution in fragmented aw nership
moadel

ransaction speed, when people gat their money

user inconvenisnce

Accessto technology for users & all players: passengers.
conductars, drivers and owners & associations | not everybody
has necessary prerequisites like smartphone vz feature phone

Eizd governance

Metropolitan governments: competition between municipalities
and metropalitan agencies

palitics, everyone wants big margin and big rale in salution
firdirg

stakehaolder fragmentation

Taimplement eticketing allthe litle parts andissues of the
ticketing and tranzport system have to be taken care of
multiplicity of stakeholders

crew resistance

Crew zalary is not much loss of complementary salar means risk
of loosing livelihood, main resistance against eticketing iz from
crews




Maputo

Intermodal system in dar es salazm

Bius operators buy and provide buses, staffed with drivers and
fare collectorsiconductars

e-ticketing on buses on BRT system and ferries

gow tampering with profitability Gow got involved in Fare and
pricing decisions

Gow had trouble with accurate financial planning of the entire
operation

Ezisting E-Ticketing System [Famba)

Sila thinking

Big egos are invalved, everyone wants to own the full service,
many “parties think and prefer working in silos™

Passengers as customers of a certain transport mode instead of
their full cycle and kansport needs [potentially different modes
required]

The longer transport companies are in operation, the bigger the
ego usually gets, more ignorance and urwillingress for
refarmatian

Important Factors For Paratransit Integration

benefits & opportunities

drawbacks & challenges

Mo Muloves
muLoves shouldr’t exist and are not to be considered worth
implementing into transpart system

Chapas

2 channels Ta bringin informal means: Farmalizing, means
mowing tow ards big cooperative structures of big buses or
become official feeder buzes o BRT

Auitharity Attirude
Especially tow ards chapas and their rale, them being 2

Formalization

bring lewvel of farmality & vizibility that never existed befare
Allow s gows to collect tanes

Balance goes through operator: Revenue paszses through
FambalMarcom [gets share] | AMT [gets share] |
operatorow ner (if applicable] | drivers, conductors

Service Impravement

data collection for planning and service management, semvice
quiality up, na information withhalding allow s restructuring of
senvices, reliable funding stream far AMT to fulfil bazks it°s meant

necessity to the transport system Fecognition of Chapas as vital tado

part of transport system goal of integration
dwailable fundinglloans: Roadmap far chapas prospect &
integration, will there be money available ko benefit them:

funding for road repairs, loans for new vehicles & maintenance

et

Stracturne

Lack of structure: weak associations, disorganization, lack of

discipline

Standardization through e-ticketing, sveryone needs to fallow
standard operating procedures, everything needs to be done in

COnSistent way

Mewitr aliey

having a Meutral, independent Partyin place is impartant
player For Fair pricing with public interest in mind
Infarmality

Licensed means are farmal

Irformal: unlicensed: mainly muloves

They dan’ obey anything. not regulated

Gow tried to come wp with new alternative to muloves: truck with

tents and some sort of safety requirements, allowed in city
centres

Mulowe s willremain as long as road conditions are horible in
informal settlements and outskint neighbourhaods

Mulowes are almaost impassible ta integrate

infraztructure and road improvements are needed to bring
farmal transport to mylove teritory, otherwize can'tban
myloves as they willpop back up

Farmalization
gow Contral and organization of the transport by the gow
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Crew resistance

People that didn™ take much home in the first place now might
have less comingin & higher risk of instability inincome
patentialinstability: player cooperation, will they cooperate?

Uszar inzarvenisnoe

does cazh removal negatively affect the users convenience
[zonwenience of buying and topping up card), efficiency of
boarding (getting on an frant daar, off at backdaar, what if only
one door? Ergonomic and logistical problem?]

social exlusion

Mat everybody uses e payment or cards

People from autside of Mapute have to use cards too to travel
Poor people that live from daily budgets are almost excluded
from Famba

Old people: charging cards, extra tips ete




Chapas

Chapas are the dominant ransport mode

wrong focus: Guestion should be phrased opposite way
How ta integrate formal modes into chapas system™?
find what works for chapas first

Purpose
Fioaot: zocial, zocietal or utban problem that integration should
address?

physical integration

what farm of integration should be achieved?

Providing interchange facilities at high demand transfer
pointsihubs

Speculation: in future, paratransit will persist as lang as cities
keep on growing (in Africal semi farmal means will keep on
proliferating

‘will be hard to integrate bevond physical stage

Infarmalicy

Pecognition of the role of infarmal cperatars and ransport
senices

They supply the needed transport service for the population
that the public services can fullfil

The sustem left the people behind, couldn®™ supply enaugh
transpart, 5o paratransit services filed the gap

Cannot be avoided chapas are vital

Structure

Autheorities \Waorks both w ays: enforce them to follow minimum
rules, responsibilities to be integrated: like follow the routes, take
care and provide safety for pazsengers

Sensibilisize them v acknowledge they are part of a sustem
includes role 2= a public semice! support and enforce (bath
sides] them Fulfiling that rale Erfarcement, Suppart

Stakeholder Fragmentation

Crewlstaff on vehicles: conductors and drivers vs owners of
chapas different objectives and mission

Educ ation Advantages have to be demonstrated to all sides |
mativators, give them something they see as an improvement
ower cument situation demonstration & eduscation of
advantages and their business case

Faor awners: eg GPS rracking, supervision, transparency,
aontral

For conductors: motivation!concern is their incomelcash,
working relation, contract, formal employment with rights

Relizble Pricing

Buses are GPS tracked to allow precise validation process [at
which stops passengers board and get off] and precise fare
charge

farmalization

Mapping of rautes and fare prices of chapas iz an important
step tow ards formalization of Chapas

Creates Proper transport sustem linked network

Allows distribution of responsibilities and duties

Allows to control and scale a growing sustemicity netw ark

Sernvice Improvement

better resource allocation, service planning due to transport
and behavioural data

Mabile top up pozsible

Service impravement
Data collection gives valuable information

Service impravement
data available for planning and service management, service
quality increase

Transparency

Wisibility of cashflow & revenues

Upside: level of farmality & visibility that never existed befare
Tax collection

Financing: more transparent and easier loaning process far
awmers, praviders

Standard, Expansion

usable for 2ll citizens and throughout ity 2nd municipal ares
other cities might adapt famba toa, national standard
patential for national expansion
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userinconvenience

Mizmatch between cash handling practices and view of
academia, consultancies, policy circles who see digital
pavments as the way forw ard flawed view of peoples cash
handling practices

Operation Costs
Expensive to operate and maintain compared to cash higher
operating and infrastructure costs

Dependency
Mo capacity to produce own hardw are, dependency onather
countrieslcompanies

Pricing
mabile top up for extra charge

User inconvenience
M ajority of trip= paid for by qr codes [one price only, until final
station, disadvantage for users still use gr code]

Autharities

Attitude of autharities tow ards chapas and their rale,
acceptance of chapas being a necessity to the ransport
syustem

chapas should be moved into more formal bus and feeder bus
rolez as dominant part of transport system

Coowid

huge negative effect on the rall out

Stakehalder fragmentation

Mumber of parties & relationships involved

=COMPLETE CHAMNGE OF POWER STRUCTLRE™

“turning financing structure on its head™

Reziztance, some people will not be happy with that Changs of
Cashflow

People that didn™t take home in the first place [drivers,
conductors, maintenance staff .. now might have less coming
in & higher risk of instable income

Infarmality

Eank accounts: ta be banked you have to be known, legitimacy
Some may want to stay out of banking system by choice to nat
be known to authorities or force (religious reasons, gender roles
Profitability

Fambais owned and operated by PPP, incl. private company
[maxcom]

Lower prices might not be feasible asitis profit driven operation
if nat further subsidized



Service improvement

inclusion of mast responsive farm of transpart far Fast grawing

cities
private sectaor inclusion

Relizble Pricing

Buses are GFS tracked ta allow precise validation process [at
which stops passengers board and get off] and fare charge

Serice Improvement

E-ticketing allow s better resource allocation, semvice planning
because of ranspornt and behavioural data

Diigit zliz ztiar

Step tow ards digital economy & aw ay from cash system

Uzer corvenisnoe

oppartunity for Move into micropayments, merchant payments

Service improvement

ads on platfromiapp far in future, additional revenue stream,
Monetarization of travel data
Improvement of service with live data & travel infarmation

Extent to which Famba Facilitates integration of
paratransit

Inclusion

Chapas, tuktuks are or semi-formal, have license and operate
onroutes, contralled to some extent

MNon-formal: matorcycle tasis, muloves etc

Spproved [interms of quality and safety] operators can dalast
mile connections where roads are poor, unpaved emerging
areas, within same pavment sustem

mobile pavment

mPeza (Modafone owned)

Feeps all structures as they were: conductors get money
thraugh gr code being scanned, money transferred to account
of conductor

Allthe same relations, structures are in place, minimal change
Cost of loading and transferring money onmPesa is basically
zero, compared to high bank transaction fees

mPesa iz not tracable, intransparent far autharities

Obstacle

right now: Famba makes integration of non-formal means into
transport sustem harder

formal system [fambal requires a bank account, informal anly
requires cash

Financing

Gowvernment finances, gives out loans for formal means (buses,
chapas] but not informal means [mylaves] only gow loans far
farmal means

63

Autharitie s/ Government

Government involvernent & planning

=F zith in government of holding societies bestinterest at heartis
eutremely misplaced”

Political machinery (milk corupt money, ie in RSA) coruption
Global agencies and outsiders, ngo’s come with mindset that
gow iz good actor and doesn™ need to be worried about
Meed to Recognize that, and move things along without gow if
needed

Stakeholder Fragment ation

alllittle parts and issues of the ticketing and transpart system
have to be taken care of high fragmentation of sectar

Crew Fesistance

Crew salary is not much! loss of complementary salary means
problem far crew

Stakehaolder fragmentation

Lots of work in change management required

‘wlill take longer than initially expected

Lats af cammurization and wark ta be done with all
stakeholders [govs, operators, owners, agencies, crews &
passengers)



keu tool

“E-ticketing iz ane of the main toals to integrate infarmal
transport into public transpart systemn & netwark™

Chapas should not just be seen as afeeder for the structural
public netwark, but give them more important role

This rale is not defined vet

Rewvenue distribution

E-ticketingis toal ta allow redistribution of prafit and revenue
making the system mare prafitable and tranzparent racakble
cashflow

IUnderstanding of Paratransit
data collection allows analusiz of demand and bekaviour
enablez better service planning

Understanding! Transparency of paratransit

‘working on it being the most cost effective way to utilize existing
infrastructure ta integrate paratransit, especially chapas

Filat of integrating digital infrastructure in chapas
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