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ABSTRACT ARTICLE HISTORY
Often called paratransit because of their flexible stops, schedules Received 11 July 2017
and routes, minibuses make up the bulk of public transport in Accepted 16 March 2019
African cities. Despite their ubiquity and importance, these

systems are poorly understood by transportation planners who P o .

. . aratransit; minibuses;
tend to focus on large-scale urban infrastructure projects such as informality: Nairobi; Maputo;
highways, commuter rail or bus rapid transit systems. The transportation planning; data
assumption within much of this planning is that these minibus
systems are barriers to change and will become at most
secondary “feeder” buses within large-scale projects, but
structured plans detailing this vision are lacking. This paper argues
that frequent failure to collect data and value important
paratransit systems as a critical part of transportation in their own
right is deeply problematic from the point of view of equity,
access and inclusive and effective planning. We ask whether the
growing number of bottom up mapping projects of minibus
systems can disrupt this status quo. By comparing two mapping
projects, Digital Matatus in Nairobi and the Mapa Dos Chapas in
Maputo, we find that inclusive, collaborative mapping can help
render these minibuses more visible in planning and provoke
more grounded and inclusive “planning conversations” on multi-
modal integration, passenger information and minibus upgrading,
all key but relatively marginalised aspects of creating accessible,
low emission, high quality and safe public transport in African cities.

KEYWORDS

Introduction

Partially self-organised, market-driven bus systems form the bulk of urban transport ser-
vices in African cities, moving millions daily in and between cities, towns, settlements
and market centers (Behrens, McCormick, & Mfinanga, 2016). Often called paratransit,
these buses can have flexible stops, schedules, fares and routes and typically involve
buses carrying around 14-24 people. Although motorcycles are increasing in many
places, walking and taking paratransit are the dominant modes of travel in African
cities. Despite the ubiquity and importance of these paratransit systems, and the profound
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impact they have on culture, daily life, employment and the economy, they are poorly
understood and addressed within official transportation planning in African cities. Para-
transit is frequently seen as “chaotic” and a barrier instead of a vehicle for needed
public transport improvements; this is in part because it is perceived as an obstacle for
implementing reform, competition for any formal system and is often embedded in
complex political institutional dynamics (Khayesi, Muyia Nafukho, & Kemuma, 2015;
Lomme, 2008; Woolf & Joubert, 2013).

This view of paratransit as a barrier to reform in current transportation planning in
African cities is reflected in the paucity of very basic data about these systems including
routes, stops, frequencies, passenger volumes, fares, ownership structures, and revenues
(Klopp, Williams, Waiganjo, Orwa, & White, 2015; Williams, Waiganjo, White, Orwa, &
Klopp, 2015). Such data would allow better understanding of the functioning and perform-
ance of paratransit within the overall urban public transport system. It would also help
reveal how various large-scale transportation projects would impact the system that the
majority of citizens rely on every day. Finally, such data allows us to measure questions
of accessibility generated by different modes (Campbell, Rising, Klopp, & Mwikali, 2019)
and to compare actual networks with multi-agent models of paratransit network evolution
(Neuman, Roder, & Joubert, 2015; Neumann, 2014; Neumann & Joubert, 2016).

The rise and spread of geo-location enabled cellphones create new opportunities to
directly map minibus systems in Africa and elsewhere closing some of the data gap
(Eros, Mehndiratta, Zegras, Webb, & Ochoa, 2014; Klopp et al, 2015; Williams et al.,
2015). Currently, a growing number of mapping projects are taking place. These are
often started or led by local “civic hackers” to use a term from Townsend (2013). These
are urban activists who leverage new technologies and novel ways to create and share
data to improve cities. These activists tend to be outside of official transportation planning,
which typically involves lenders, consultants and government officials. These official trans-
portation planners are by and large engineers and economists while the civic hackers are
socially minded software developers, computer scientists and urban planners.
Overall, how Information and Communication Technology (ICT) innovation impacting
transportation planning and vision is an important larger question especially with the
emergence of ICT enabled services like Uber, real-time passenger information and discus-
sions about moving towards mobility as a service (Klopp, 2018; Lee-Gosselin & Buliung,
2012; Van Wee, Geurs, & Chorus, 2013).

One of the earliest and best known paratransit mapping projects in Africa is the Digital
Matatus project in Nairobi which led to the launch of a public transit map for the city in
2014 and the first comprehensive stop and route data for these minibus systems in the
standardised General Transit Feed Specification (GTFS) format (Klopp et al., 2015; Williams
et al,, 2015). Since the Nairobi project, (mini) bus/paratransit mapping efforts have taken
place using different tools and approaches in Accra (Saddier, Patterson, Johnson, &
Chan, 2016, 2017), Kampala (Ndibatya, Coetzee, & Booysen, 2016), Cape Town, Addis
Ababa, Douala, Durban, Maputo, Cairo and Lusaka (Ngoma & Shamambo, 2016), and
mapping is spreading to other cities as well.

This paper asks whether these collaborative mapping projects can help encourage
official transportation planning to be more inclusive of these important minibus
systems and engage with them in new, more data-driven ways. We begin with an over-
view of some trends in transportation planning in African cities with a focus on paratransit.
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Next, we briefly review existing minibus mapping projects before taking a deeper, com-
parative look at the Nairobi and Maputo case studies. While the Digital Matatus project
(Nairobi) and the Mapa Dos Chapas project (Maputo), are at different stages, they follow
a similar approach. This involves a highly inclusive and open mapping process that expli-
citly aims to facilitate new “planning conversations”. These mapping processes also aim to
improve paratransit systems and integrate them better into planning processes. Both pro-
jects also face a planning milieu that tends to avoid or ignore the question of minibus
systems upgrading in favor of large-scale projects such as highway expansion and Bus
Rapid Transit (BRT) with minibuses treated as secondary “feeders” rather than an integral
part of a multimodal system.

Overview of transportation planning in African cities

Transportation planners in African cities include central and local government actors but
also international consultants and various external lenders or “development partners”. This
group of transportation planners tends to focus on and promote large-scale urban infra-
structure projects such as highway improvements, commuter rail or more recently Bus
Rapid Transit systems (Khayesi, Monheim, & Nebe, 2010; Klopp, 2012; Mitric, 2013;
Porter, 2007). The focus on highways to accommodate the growth in private motorised
vehicles reflects a wider global planning imaginary and elite bias focused on automobility
(Low, Low, Gleeson, & Rush, 2005; Sadik-Khan & Solomonow, 2016). However, with
growing inequity and environmental concerns around air pollution and climate change,
in recent years attention has been shifting towards improving public transport along
with road improvements. A review of World Bank transportation lending in Africa from
1999 to 2009 notes a “steady focus on roads and traffic management, though with
some road improvements meant to favor public transport” with BRT being the most
recent focus (Mitric, 2013, p. 24).

Despite this shift in focus, lenders and governments are still attracted to and incenti-
vised to focus on large-scale projects, whether highways, rail or BRT (Flyvbjerg, 2014;
Klopp, 2012; Mitric, 2013). Attractions for politicians include what Flyvbjerg calls “the econ-
omic and political sublime” meaning that they prefer big projects because of the jobs,
benefits for supporters, business spinoffs as well as political visibility for all involved
(2014). For their part, lenders require political support and tend towards large loans.
This means minibus reform usually only comes up in association with big projects like
BRT. Mitric notes that within current World Bank lending there is what he calls “unfinished
business” which means that even after the large-scale projects like BRT are launched, para-
transit continues to provide services as part of “the remaining informal public transport
market” (2013, p. 32). Indeed, as a result of this persistence of paratransit, increasing atten-
tion is being paid to paratransit integration into BRT and, to a much lesser extent, strat-
egies for improving their services as part of multi-modal systems (Behrens et al., 2016;
Jennings & Behrens, 2017).

Overall, paratransit sits uncomfortably within current official planning approaches in
African cities. Research including from “master planning” surveys points to paratransit
having high modal and market share and being critical to mobility and access in
African cities (Behrens et al., 2016; Campbell et al, 2019; Lomme, 2008; Nell, 2018).
However, many institutional, structural and political complexities, including concerns
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with illegality and even violence in the sector exist around regulating these minibuses;
how to engage the sector to generate improvements is challenging and not always
clear (Goodfellow, 2016; Gwillam, 2008; Klopp & Mitullah, 2016; Saddier et al., 2016; Wilk-
inson, 2010). Finally, minibuses are often seen as competition for the more formal systems
like BRT (Lomme, 2008; Woolf & Joubert, 2013). These difficulties appear to create incen-
tives to avoid a deeper, more sustained engagement with the minibus sector despite its
contribution to providing transport services in African cities.

Currently, paratransit reform tends to be addressed mainly through BRT projects, which
have become popular in transportation planning in Africa through a complex process of
“policy transfer” from Latin America (Wood, 2015a, 2015b). BRT is defined as “high
quality bus-based public transport that delivers rapid mobility through the provision of
segregated right-of-way infrastructure and rapid, and frequent operations” (Wright &
Hook, 2007 cited in Gauthier & Weinstock, 2010, p. 318). It is attractive because it allows
rapid improvement in mass transit capacity at relatively moderate cost compared to rail
or subways (Behrens et al.,, 2016; Deng & Nelson, 2011). In addition, BRT is still a large-
scale project with high visibility and other political economy attractions (Flyvbjerg,
2014; Rizzo, 2014).

A focus on BRT rather than urban highway construction is a step forward in transpor-
tation planning in African cities and provides an opportunity to engage with critically
important paratransit systems. These BRT projects bring to the fore the need to
upgrade and increase the capacity and efficiency of urban public transportation in
African cities as one of the key ways to address congestion, pollution and climate
change challenges. Very importantly, BRT projects also open up space to engage the exist-
ing minibus systems in a dialogue about reform and give operators and owners opportu-
nities to become partners as well as discuss their needs (Behrens et al., 2016; Flores Dewey,
2016; Gauthier & Weinstock, 2010). Overall, then BRT is perceived by project implementers
as a tool to restructure and reform paratransit systems as well as other aspects of transport
governance (Flores Dewey, 2016; Paget-Seekins, 2015; Poku-Boansi & Marsden, 2018; Scha-
lekamp, 2017).

Within this context of BRT expansion, many cities are faced with the necessity of enga-
ging with minibuses to buy off their routes or to refashion them into critical BRT feeder
systems. This involves a formalisation process, usually through regulatory reform especially
around licensing and also through contracting for services around BRT (Venter, 2013).
Unfortunately, much of this engagement has been “time-consuming, intensive and at
times volatile” and not always very successful (Schalekamp & Behrens, 2013). With the
large-scale projects in the works, many planners are focused on designs and operations
and consider paratransit upgrading as secondary concern rather than a crucial element
of building an integrated multi-modal public transport network wihere minibuses con-
tinue to play an important role (Behrens et al.,, 2016; Khayesi et al., 2015; Schalekamp,
2015).

Even after mass transit projects are completed, people are still likely to use minibuses
when travelling off main corridors and, given the low density urban forms in many African
cities, minibuses tend to continue to operate not only as feeders to mass transit but also as
critical links in the system (Munoz-Raskin & Scorcia, 2017, 2018). Top down and “heavy
handed” approaches to these vital systems in official transportation planning mean not
only will interventions be less effective (Venter, 2013; Klopp & Mitullah, 2016), but also
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potentially regressive, reinforcing spatial and social inequality in cities that already have
severe inequality problems (Bryceson, Mbara, & Maunder, 2003; Hagans, 2011; Schale-
kamp, 2015). For example, higher fines for minibus infractions are often simply passed
on to the consumer (Klopp & Mitullah, 2016). While engagement is difficult, the persistence
and importance of paratransit to poorer segments of the population suggest engagement
must continue in new, creative and contextually appropriate ways and not just within BRT
projects. Some evidence exists that, at least in South Africa with the most extensive experi-
ence with minibus engagement through BRT implementation, the paradigm is shifting
from “displace and replace” to “embrace, engage and upgrade” (Jennings & Behrens,
2017; Schalekamp & Klopp, 2018).

The rise of minibus mapping projects

In the process of developing a BRT plan, data on paratransit routes and revenues are
important to know, and some data is collected as part of service plan. However, typically,
this data does not cover the whole network but focuses on routes that will be displaced or
bought out through the BRT implementation process. In addition, the data is not widely
shared. For example, in Maputo’s Master plan, produced by the Japan International
Cooperation Agency (JICA) in 2014, only two paragraphs are dedicated to Maputo’s
minibus system (chapas). The plan estimates that around 60% of non-walking trips were
made by chapas in 2012 (JICA, 2014, p. 5). Estimates of the number of routes (130) and
vehicles (4500), are also provided, including an incomplete map (JICA, 2014, p. 5 &6).
The information collected about Maputo’s minibus system in the context of this master
plan is limited and clearly insufficient to properly understand and integrate paratransit
systems with future mass transit networks.

In contrast, a number of efforts have emerged outside of BRT and other large-scale
transport projects to map out minibuses in their own right (Klopp et al.,, 2015; Ndibatya
et al,, 2016; Ngoma & Shamambo, 2016; Williams et al., 2015; Saddier et al., 2016). These
mapping projects take place outside of a potentially threatening reform process and
also involve outsiders to the transportation planning system including actors from tech-
nology companies like WhereisMyTransport and GoMetro to universities, city level govern-
ment, NGOs and passengers. In the case of the AccraMobile project, for example, the
French Development Agency supported paratransit mapping with Concordia University
and the Department of Transport of the Accra Metropolitan Assembly. Initially most of
these mapping projects have been “bottom up” and assume that minibuses are a de
facto, legitimate part of the urban transportation system.

Mapping, of course, can have diverse impacts, not always positive (Harvey & Chrisman,
1998; Wood, 1992). Collaboration around geospatial data creates power impacts (Elwood,
2002). The idea behind bus mapping projects is to promote inclusion and proper data of
these systems in planning, as well as to create passenger information services like routing
apps, maps or information screens/systems. This is often driven by a concern with equity
within transportation and the need to improve services for the majority of transit riders in
these cities. However, data can be put to diverse agendas. Mutongi argues that in the
Kenyan case, matatus are an arena of local entrepreneurship that might actually be endan-
gered by more interaction with global capital and development intervention (2006, 2017).
Rendering these systems visible thus can open the system up, not just to engagement, but
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also to unwanted interventions especially as more official transport sector actors take over
mapping. In contrast, some in the sector believe that without change, they will be ren-
dered obsolete by ongoing changes in the sector from the megaprojects like BRT to tech-
nological and business disruptions like Uber, Swvl and other ride-sharing companies
(Interview Nderitu 2016). Overall, then the impacts of these mapping projects need
careful scrutiny.

Mapping Matatus in Nairobi

In 2011, a consortium of universities (University of Nairobi, MIT, Columbia University) and a
small design firm specialising in informality (Groupshot) began using geo-location enabled
cellphones and Global Positioning System (GPS) units to map the minibus (matatu) system
in Nairobi. The data collection process which involved having a team of mappers from the
University of Nairobi research and collect data on stops and routes for the entire system
has been well documented (Klopp et al, 2015; Williams et al., 2015). This mapping
project set out to engage a wide variety of actors from government, civil society and
the technology and transportation sectors. It engaged with these diverse actors through-
out the mapping process to get feedback and build an understanding of the data and its
standardised format (General Transit Feed Specification) as well as to encourage use of the
data to influence policy and planning. The project was motivated by a desire to raise the
profile of public transport in Kenya where a strong focus on highway building for cars was
under way without regard for the majority of people who use matatus as the main form of
motorised transport (Klopp, 2012; Maniji, 2015). Thus, mapping was part of a specific pro-
urban public transport advocacy agenda, influenced by a growing global civic hacker
movement aimed at improving passenger interaction with public transport by providing
high quality information through apps and maps (Townsend 2013; McHugh, 2013).

The Kenya Institute of Public Policy Research and Analysis (KIPPRA), under the Ministry
of Planning, became a key government advocate. Support came largely from a young GIS
trained infrastructure specialist who saw the value of data in conducting the analysis
KIPPRA provides to the Ministry of Transport and Infrastructure (MOTI). KIPPRA had also
been a key player in developing Kenya'’s first integrated national transport policy which
reinforced the need for good data (Government of Kenya, 2010). Another key government
ally was the Kenyan Open Data Initiative within the Information and Communication Tech-
nology (ICT) Authority under the leadership of another young dynamic data specialist who
came from Nairobi’s vibrant technology community. The initiative’s mandate is to make
high quality data from the Kenyan government open to the public in line with the
Kenyan Constitution’s article 35 on the right to information. Advocates within these organ-
isations provided informal moral support and advice. KIPPRA also hosted a number of
inclusive workshops as the data was being created and the open data initiative eventually
posted the data on its open data portal, helping to disseminate it.

However, government engagement was largely limited to the support of these young
tech savvy technocrats. Key actors involved in transportation planning for Nairobi — the
Ministry of Transport and Infrastructure (MOTI) including the National Transport and
Safety Authority (NTSA) and the Nairobi City County which were together responsible
for route planning were considerably more hesitant to embrace the idea of open data.
Nevertheless, in January 2014, officials from the governor’s office of Nairobi City County
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and the Ministry of Transport and Infrastructure came to the data and public map launch.
The governor of the city in particular was quick to make public pronouncements in
support with language that appeared to give the city some credit for the Digital
Matatus efforts. However, the actual embracing of the data by transportation planners
was slow and the project operated outside of the realm of formal government support
and engagement.

One key reason for this could stem from the fact that the data raises the question of
which routes in the system have actually been approved by authorities. For example, an
analysis of the over 3000 stops revealed that 67% of them are in fact informal or never
properly designated and designed by the city which is responsible for them. Similarly,
the question could be raised as to how many of the routes are actually official. The reluc-
tance of some city planners to post the map and data as official, despite the proclamations
of the governor, may stem from the desire to avoid looking like they are formalising
matatu routes that remain part of a negotiated informality which benefits key and often
powerful actors (Agbiboa, 2019; Klopp & Mitullah, 2016). Thus, in many ways the maps
provoke important questions of responsibility for planning and regularization of the
system (Figure 1).

In contrast, other actors engaged through the mapping quickly embraced the data and
its visualisation as a map. This included drivers and owners who were often proud to see
their routes depicted on a map and were keen to contribute to be sure data was accurate.
Within the conversations with these actors about the map, enormous bitterness would
emerge about the harassment and extraction of bribes from the police who “punish”
any deviation of what they considered “official” routes and stops. Thus, in the view of
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Figure 1. DigitalMatatus map of Minibus Routes in Nairobi. Courtesy: MIT Civic Data Design Lab/
DigitalMatatus.
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many matatu drivers, the lack of planning and regularisation of routes and stops by the
city was leading to arbitrary extraction and harassment.

The maps also opened new ways to illustrate the logics of some of the new and impro-
vised routes which were developed from the bottom up to combat traffic congestion and
create more access to services for passengers. The stylised DigitalMatatus map and data
allowed more analysis of the matatu system network structure clearly showing a radial
network with all major routes converging on the centre contributing — along with
cars — to congestion (Figure 2). Connections cluster at the city centre, and the absence
of cross-town routes means passengers must get off and walk a distance to find
another matatu to cross the city which is very inefficient. An optimal network for
Nairobi would have more of a grid structure and a richer spread along with an amalgama-
tion of existing routes to run crosstown.

Transportation planner Jarrett Walker analysed the network from the DigitalMatatus
map and noted that this clustering

is a common thing that goes wrong in privately evolved systems. Every matatu wants to go
downtown because it's the biggest market, and a matatu driver doesn’t have to be coordi-
nated with anyone else to fill a bus going to and from there. (Walker, 2014)

While these systems generate certain efficiencies, they do not create the best kinds of net-
works for the city and its residents. This suggests in the absence of mass transit infrastruc-
ture, negotiating network reorganisation, using financial support as a lever, could improve
public transport significantly and be an alternative or intermediary option.

The data was also made open and available to tech entrepreneurs who were invited to
the KIPPRA workshops to learn about the data structure. Some of these entrepreneurs took
the data and built or added the data to their routing apps which are now available for
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Figure 2. The DigitalMatatus Map shows the complex way that transfers must be done at the center of
the City, an inefficiency emerging out of the private nature of the system Courtesy: MIT Civic Data
Design Lab/DigitalMatatus
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Nairobians (ma3route, transit app, matatu map). Later, the data would also be up on
Google maps. At the launch of the Google transit app for Nairobi in 2015, the ICT Director
for the National Transport and Safety Authority was asked by journalists who would be
responsible for updating and providing this data to the public. Now that a new service
was possible for citizens, this became an important question. Interestingly, in discussions
with matatu drivers, we discovered that they play a critical role in providing passenger
information services, something that is done by transit agencies in most cities. These
drivers were keen to have ways to improve information with maps in matatus and at
bus terminals and stops and hence reduce the number of questions they receive in the
course of their long busy day. Matatu users also expressed their interest in having good
information before they board a vehicle (Klopp et al., 2015).

It should be mentioned that the representation of the matatu system as a more formal
system might have the effect of suggesting false parallels between how matatus and more
formal systems operate. The use of the London Tube style for the matatu system was delib-
erately designed to reverse thinking about these systems that are usually seen as overly
“chaotic”. The map suggests that these systems have regularities and structures-otherwise
they would not be able to function well and passengers would not know where to find
vehicles. In the second phase of mapping, more information was collected including
average fares and also perception of safety and comfort which will help reveal quality
of service. In future, much more information will be collected and layered on top of this
base map to give a more realistic picture of the system as a whole.

At the time, multilateral actors/lenders such as the World Bank, the European Union and
the African Development Bank and their consultants, used the data and maps without,
however, generally recognising a role in or responsibility for supporting the creation of
such data as part of “capacity building”. Besides the French Development Agency, one
exception is UN-Habitat, which after engaging in a number of conversations with Digital
Matatus engaged the Institute of Transportation Development Policy (ITDP) to replicate
the mapping process in Kampala. Later, ITDP would get a grant to map out the Kenyan
city of Kisumu. UN-Habitat and ITDP also used the digital matatus data for its BRT
service plan for Nairobi, saving time and effort; in this practical way they experienced
the value of high quality open minibus data for cutting the costs of transportation plan-
ning (UN Habitat and ITDP, 2015). Further, with the routes that the BRT will clearly displace
or impact matatus visible, it becomes much less possible to avoid the planning conversa-
tions around how the BRT will mesh with the existing matatu system. Still, the problem of
negotiating with the matatu sector and building a strong process of engagement, unfor-
tunately, did not seem as much of a priority as the technical designs.

Mapping Chapas in Maputo

In Maputo a similar mapping project initiative, the “Mapa Dos Chapas” (minibus map) was
initiated in June 2014, and gained significant insights and understanding from the experi-
ences of the Digital Matatus project. On the one hand the project aims to give visibility to
the minibus (chapas) system, the backbone of collective transport in Maputo, by collecting
minibus routes and bus stops data and translating them into a user friendly map. On the
other hand, it aims to generate conversations about urban mobility in Maputo and the role
of the minibuses in the transport network. A team of local think tank (WAZA), academics
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(based at University College London) and a local Mozambican association that supports
and promotes participatory governance and citizens’ advocacy (RUTH) led the process.
The involvement of WAZA and RUTH was particularly important to legitimise the
project and initiate bottom-up processes.

The mapping process was undertaken in close collaboration with the main paratransit
associations (in particular ATROMAP). The first step of the mapping process consisted of
collecting GPS coordinates of minibus routes and commonly used informal minibus
stops. This data was then compiled, verified and approved by the representatives of the
chapas associations. This is important, as it represents a step towards the formalisation
of a structured system that until now has been primarily based on flexibility (of routes
and stops) dependent on users’ demand. Indeed, by agreeing and formally recognising
a set of routes and bus stops during a collaborative mapping process and promoting
them to the customers via the map itself, chapas owners and drivers may be more
likely to adhere to the routes and stops agreed to in the context of the mapping
process. As in Nairobi this raises questions about the transition to increased formality
and the benefits and potential drawbacks this might generate. Overall, much as in the
matatus project, the chapas association representatives view the map as an opportunity
to enhance the visibility of their service and to gain recognition. As a result, they have
been actively supporting the mapping project.

From an early stage, a key element of the project was the engagement with public
authorities in Maputo, in particular the Maputo City Council Transport Department. The
Mapa Dos Chapas team sought formal approval of the mapping process and of the
map from the public authorities at the outset. After much negotiation, the Maputo city
council embraced the mapping project as an opportunity to collect valuable data and
have a better understanding - and potentially control — of the chapas system. At the
request of Maputo’s local authority, the title of the map was then changed from Mapa
Dos Chapas to Mapa de Transporte Publico (Maputo’s map of public transport) as major
public bus routes and railway lines were added to the chapas map showing a more inte-
grated picture of the system as a whole. Indeed, large public buses operate along the most
popular corridors in the city along with chapas. This step also indicated the Maputo City
Council’s willingness to take ownership of the map, a significant milestone in the project.
The final sign of official endorsement was the addition of the local city council’s logo to
the map (Figure 3).

Early on the draft chapas map was used as a working document by both the local auth-
ority and the chapas associations. For example, the map was helpful when new chapas
routes were licensed in March 2016 and since the beginning of 2016 transport authorities
in Maputo have given increased importance to the chapas system. The City Council sup-
ported the creation of a cooperative representing chapas owners, called COOTRACKT, and
granted this association the right to buy 50 government buses. Public authorities appear
to increasingly perceive chapas operators as important stakeholders in Maputo’s mobility
scene/transport system. Initial results suggest that the mapping process may have contrib-
uted to this recent change. However, the connection between these developments and
the chapas mapping project requires further research.

In addition to the chapas associations and the local authorities, a range of key stake-
holders were involved in the project early on, including academics from Eduardo Mon-
dlane University, and Maputo based UN-Habitat representatives. The Mapa Dos Chapas
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map catalysed the creation of an integrated public transport

project has generated significant interest and has drawn various stakeholders together, in
particular the chapas associations, the local authority and citizens associations. Many high-
light this collaboration between private and public actors as a necessary step towards an
improvement in the transport system in Maputo (Mendonga, 2014; UN-Habitat, 2010).



668 e J. M. KLOPP AND C. CAVOLI

Thus, the mapping process also becomes a way to build networks and increase
coordination.

Finally, the mapping process was used as a tool to raise and discuss wider mobility
issues in the city. In the context of the project, various forums and meetings have been
initiated to generate exchange of ideas and discussions about the role collective transport
(public and semi-formal) should play in the mobility system of the future city, in particular
vis-a-vis future Mass Transit systems, such as BRT, and mobility and urban issues in the city
more generally. These events and interventions were generally well received.

The beta version of the chapas map was launched in the autumn of 2016 during a trans-
port/mobility event in Maputo. A public consultation phase followed in order to better
assess and integrate users’ needs into the design of the map, such as popular landmarks.
Another version of the map was formally released in 2017. The project is following Digital
Matatus’ steps and is developing an open format version of the map based on General
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Figure 4. Prototype picture bus stop Maputo. Source: Engineers without borders Maputo.
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Figure 5. Maputo’s map of public transport displayed by UBI in Maputo. Source: Joaquin Romero.

Transit Feed Specification (GTSF) data. The project has also entered the GPS data into
OpenStreetMap (OSM). Furthermore, in 2017, the Mapa Dos Chapas team partnered
with Engineers Without Borders to establish new stop infrastructure in Maputo.
Maputo’s map of public transport was displayed at various bus stops (See Figure 4). In
2018, a local advertising company called UBI also required permission from the project
partners to showcase the map on one of their street advertising platforms (see Figure 5).

Discussion

Establishing paratransit maps in Nairobi and Maputo facilitated more open discussion
about minibus routes and stops as well as demand for services. Usually such conversations
happen behind closed doors between operators and the government around licensing
rather than in an open planning process. Interestingly, in both cases the minibus drivers
and owners did not show resistance to mapping processes once the idea was explained
to them. Indeed, the mapping served to highlight their substantial local and critical knowl-
edge to contribute to transportation planning processes. The potential benefits of discuss-
ing formalisation in this context is that the maps create an opportunity to enhance and
give visibility to the extent of paratransit service which is currently buried or unavailable
in statistics, master plans and academic papers.

Mapping makes elegantly clear the sheer spatial extent of the networks and the data
allows for the study of access generated by this mode and how this might be improved
or changed by different interventions including planned large-scale projects (Avner &
Lall, 2016; Campbell et al., 2019; World Bank, 2016). It also opens up a new way to visualise
the entire public transport network as it really is, as opposed to starting from the point of
view of an imagined network emerging within a megaproject process that few, including
the operators themselves, have information about or understand. The focus on a public
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map or app also reinforces the focus on the passenger that gets lost in more top down
mega project planning (Klopp, 2012; Venter, 2016).

Both projects highlight a more inclusionary, bottom up approach to transportation
planning by involving a range of stakeholders and sharing information on an open plat-
form which contributes to a more informed conversation. In both Maputo and Nairobi,
the data gathering and mapping process have been highly collaborative involving oper-
ators, owners, policy-makers, universities, technologists and users (amongst others). This
cross-sectorial collaboration is crucial to ensure the continued legitimacy and support
for the data collection and to guarantee the validity of the data as well as develop institu-
tionalised systems to keep it updated. In both cities, active support from the minibus
associations has been crucial for the data gathering and the mapping process. Even if
local and national governments have been slower to engage with the mapping process,
they - and their consultants and finance experts - ultimately recognise the maps and
data and their utility for planning.

Overall, these projects provide new, better public information about routes and stops,
which in turn appears to be catalysing new conversations about networks, operations and
services. This could be a promising way to engage the paratransit sector outside the
shadow and logics of large infrastructure projects like BRT and more in the spirit of think-
ing about integrated multi-modal public transport networks. Mapping projects — both
process and outcomes — might also help create a deliberative public dialogue around
the sector, its needs and strategies for improvement and create new political networks
and avenues to discuss, plan and implement reform. Carefully thought out mapping pro-
cesses could in this way help build the kind of dialogue and negotiation that are often
claimed, but not always realised, as benefits in BRT planning. This process shifts the
gaze of existing planning conversations from a main focus on big projects to placing
members of the minibus sector in the center of a conversation about what transit actually
works for the majority of people and where it might be improved and how. This, of course,
has wide relevance to most of Africa’s smaller cities and towns where large transport infra-
structure projects are not likely in the near term but where service improvements are also
needed.

One commonly cited benefit to the minibus sector of large projects like BRT is the trans-
fer of new technologies such as dedicated bus lanes or electronic ticketing (Venter, 2013).
However, we see through these mapping projects that some technological improvements
of the sector are possible quite independently of the large expensive projects. For
example, building real time passenger information on growing standardised data for mini-
buses and at the same time for bus companies, BRT and rail, could trigger more
cooperation and could improve passengers’ ability to navigate throughout a network,
reducing unproductive waiting times and potentially making public transport more
appealing to diverse riders. It could also allow for better monitoring and planning of
service improvements that will ultimately determine the success, not only of mass
transit, but of the public transport system as a whole in the face of growing motorisation
with all its problematic impacts for cities and people.

Understanding more deeply how mapping projects like Digital Matatus and Mapas dos
Chapas are impacting public transport and transportation planning in African cities
remains an important question for further research. More investigation is needed to ascer-
tain the extent to which open, standardised data and maps and routing apps are useful for
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local users in African cities and if so, in which ways. Evidence is growing in the United
States and Europe that high quality open, standardised data and the routing information
it allows help improve navigating, enable more efficient trips and create a different, more
positive relationship between public transport, authorities and passengers (Schweiger,
2015; Shaheen, Martin, Cohen, Musunuri, & Bhattacharyya, 2016). So far, however, little
work has been done in Africa on this important area of research. In addition, we might
explore more systematically to what extent mapping paratransit routes and stops contrib-
utes to better recognition of this important mode and helps spur new more inclusive ways
towards formalisation of paratransit systems and, in turn, whether this can help lead to
more holistic planning around better integrated, multi-modal systems. Most importantly,
work is also showing the utility of base GTFS data with passenger counts for better under-
standing the operations and business models of these systems and ways that they could
be improved while at the same time improving passenger experience (Plano, Behrens, &
Zuidgeest, 2018; Saddier & Johnson, 2018).

Finally, as mapping projects spread, a shift is occurring within multi-lateral and bi-lateral
institutions which provide advice and fund many of the transportation infrastructure pro-
jects in African cities. For example, Nairobi’s matatu data along with open land use data
(Williams, Marcello, & Klopp, 2014) was used by the World Bank to produce accessibility
maps for Nairobi (Avner & Lall, 2016; World Bank, 2016). The overall importance of this
kind of data for accountability in transportation planning by enabling better measurement
of the impact of projects and interventions on the system as a whole including on access is
gaining recognition. The World Bank is now requiring accessibility analyses for all the cities
where it works in Africa which, in turn, requires the creation of data for minibus systems.
The French Development Agency is also increasingly requiring minibus data collection as
part of its transport loans. A new “DigitalTransport4Africa.org” initiative spearheaded by
the French Development Agency and Digital Matatus and other mapping collectives
and joined by the World Bank is working to scale up these mapping efforts and
promote open data and sharing, open source tools and exchange and learning between
African cities to build local data infrastructure, eco-systems and local capacities. These
policy shifts, which are helping improve understanding of minibus systems within the
planning process, have emerged out of the positive experiences of mapping in Nairobi,
Maputo, Accra, Cairo and elsewhere as well as important concerns around who controls
public transport data especially in light of the growing number of private sector mobility
and technology companies in African cities.

Conclusions

All indications suggest that Africa’s minibus sector is likely to be a core part of public trans-
port networks well into the future (Behrens et al., 2016; Ferro, Behrens, & Wilkinson, 2013;
Hart, 2016; Khayesi et al., 2015; Mutongi, 2017; Rizzo, 2017; Tichagwa, 2016). Improving
paratransit systems by optimising their networks, upgrading their service, improving
labor conditions and integrating them better into the overall public transport network pre-
sents an opportunity for African cities to reduce unnecessary car use by creating more
mobility options whilst better responding to the needs of the majority and enhancing
equity and access. Providing high quality public transport alternatives is crucial to redu-
cing emissions and the range of undesirable side-effects linked to high levels of motorised
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traffic. Rather than focus primarily on megaprojects-highway expansion, BRT and rail,
transportation planning in African cities will also need to embrace and work better with
paratransit regardless of the difficulties and complexities. It is thus critical that we
explore new ways to engage with paratransit within planning (Jennings & Behrens,
2017; Schalekamp & Klopp, 2018).

As we have shown in Maputo and Nairobi, inclusive and collaborative minibus mapping
and the creation of open, standardised data is one way to start practically and concep-
tually engaging paratransit along with other key actors in a more grounded, coordinated,
open, inclusive, and integrated transportation process. At the same time this data enables
new, tangible tools for passengers, operators and planners. This will become even more
important as urban planners move away from a focus on achieving large transport projects
towards more integrated multi-modal systems that generate access and equity. If we are
to reach the Urban Sustainable Development Goal target of “access to safe, affordable,
accessible and sustainable transport systems for all” (United Nations, 2015), we can no
longer afford to have poor data and understandings of the minibus systems, systems
that the majority in African cities rely on to access the city and its opportunities.
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