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This report was produced through a combined implementation and support mission for the Second Central 

Transport Corridor Project (CTCP2). One part of this mission was conducting a Transport Readiness 

Assessment financed by the Korea Green Growth Trust Fund (KGGTF). The objective of this assessment 

was to investigate the use of data for transportation planning and improving city services, as well as to 

assess the potential for piloting Open Transport Data in Tanzania to improve urban public transport, 

private transport, and information services based on data (including real-time data). 
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Like Dar es Salaam, many large cities face major transport challenges due to the continuous growth of the 

urban population, private vehicle ownership, congestion, and the fragility of public transportation systems. 

Transport can become a constraint on both economic growth and social development and inclusion, along 

with increased negative impacts on health and on the environment. 

Because of the increasing use of modern technology, transportation has become a data-rich industry. By 

bringing the data together, and by using open formats, the data can be used for innovative applications to 

help relieve urban traffic congestion, to improve the provision and operation of public transport services, 

and to reduce environmental damage with the goal of improving the lives of citizens. The use of data 

enables transport planners, operators, and users to obtain additional economic, social, and environmental 

benefits from the physical transport investment and infrastructure. 

This report shows that Dar es Salaam is on the cusp of a transport data revolution. Transport is a political 

priority, but it has been hard for the transport agencies to collect, manage, and share the data needed. The 

advent of the Bus Rapid Transit (BRT) system, with its Automatic Vehicle Location (AVL) and Automatic 

Fare Collection (AFC) data flows, together with the growing availability of other data sources such as 

‘drones’ and the work by students and others to crowdsource other data, mean that it is time to start 

working on the best ways to use the data—within the transport agencies themselves, as the raw material 

for others to produce data-driven services for citizens and businesses, and for more effective planning of 

urban development and public service provision. 

The report has used the World Bank’s Transport Data Readiness Assessment Methodology and has 

identified a number of policy, management, and other decisions that will eventually be needed for the 

sustained use of transport data to provide value for Dar es Salaam. Generally, the conclusions are that 

there are no major blocks to progress, but in many areas, there is a lot of work that will need to be done 

over time. 

However, the current limited capacity within most of the agencies is recognized. So, rather than address 

policy issues in the abstract, the report recommends a series of practical “projects” that: 

• Use data currently available or shortly to be generated by the BRT system; 

• Focus on immediate and specific deliverables and benefits; 

• Encourage cooperation and data sharing for mutual benefit among transport agencies, municipal 

authorities, and other public services; 

• Enable the development of relevant transport data capacities that, at a later stage, can be used 

more widely; 

• Provide a base of real-world experience in Dar es Salaam on which, at a later stage, necessary 

policy and management decisions for long-term sustainability can be taken; and 

• Create an opportunity to showcase Dar es Salaam’s regional leadership in this field.
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Many large cities face major transport challenges due to the continuous growth of urban population, 

private vehicle ownership, congestion, and the fragility of public transportation systems. When the urban 

transport system experiences major difficulties, consequences are felt by households, by businesses, and 

by the urban community at large. Transport may become a constraint on both economic growth and social 

development and inclusion, along with increased negative impacts on health and the environment. 

Because of an increasing use of modern technology, transportation has become a data-rich industry. In the 

course of operating road infrastructure and public transport services, transportation operators generate 

data about the system, such as congestion and crash information for automobiles, system schedules and 

vehicle locations for public transport, and a variety of infrastructure and safety data for nonmotorized 

modes. The transport data are increasingly available from various sources (transport operators, municipal 

systems, crowdsourcing/citizen reporting, in-road and in-vehicle sensors, and from other sources such as 

data gathered from cell phone towers).  By bringing the data together, and by using open formats, data 

can be used for innovative applications to help relieve urban traffic congestion, to improve the provision 

and operation of public transport services, and to reduce environmental damage with the goal of improving 

the lives of citizens. This can involve applications used internally by transport agencies, applications 

provided by transport agencies to transport users, and applications provided by other entrepreneurs, 

innovators, academics, and civil society.  

Multiple sources of data, and the ability to communicate and analyze the data in real time, are at the heart 

of data-driven planning and “Intelligent Transport Systems” (ITS)—a suite of public transport planning, 

operations management, and customer service applications that are enabled by advanced information and 

communications technologies. They act to enhance the effectiveness, efficiency, and usability of the 

public transport service to the benefit of public transport authorities, operators, and passengers. This 

enables direct effects on outcomes that are usually not possible without ITS applications.1 

Overall, the use of data enables transport planners, regulators, operators, and users to obtain additional 

economic, social, and environmental benefits from the physical transport investment and infrastructure. 

The transportation industry creates a prime opportunity for the use of data in planning because it is a data-

rich sector and because use of the data allows travelers and businesses to optimize each of their journeys—

and to do so day by day in response to changing conditions. Some of the benefits that include using data 

in transport operations and planning are:  

• Transport Planning: Data used for monitoring the operations of public transportation services 

have large effects on the overall network performance. 

• Influencing behaviors as part of transportation strategy: Providing data that enable citizens 

and businesses to optimize their behavior can be a powerful tool for transportation authorities to 

use as part of the city’s transportation strategy. For instance, information on traffic conditions, 

particularly congestion, and public transport alternatives enables drivers to make a better 

informed modal choice. It can deliver economic and environmental benefits to the city through 

                                                 

1 See http://www.ssatp.org/sites/ssatp/files/publications/Toolkits/ITS%20Toolkit%20content/index.html  

http://www.ssatp.org/sites/ssatp/files/publications/Toolkits/ITS%20Toolkit%20content/index.html
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reduced aggregative journey times by reducing congestion and emissions and increasing income 

from public transport services. 

• Informing citizens about system services: It is essential for users of the system to have 

information about the services available, as well as detailed information on service frequency. 

Fortunately, information delivery tools are freely accessible and leverage open standards, which 

allows users to know what the schedule time is for transport services at each of the stops. 

 “A piece of data is open if anyone is free to use, re-use, and redistribute it—subject only, at most, 

to the requirement to attribute and/or share alike.”2  

Open data allow governments to use their existing datasets as platforms on which business and others can 

develop services and applications that deliver additional benefits to the public and to other businesses. 

Governments collect or generate large amounts of data for their own purposes or from their own 

operations. However, the fact that governments have used the data for the purpose for which they were 

collected does not prevent the government from allowing, if it chooses, those data to be used for other 

purposes—by others, or indeed, by other parts of the government itself. By releasing data in accessible 

formats and without restrictions, governments enable businesses and citizens to innovate and serve the 

public in different ways that generate economic growth and serve other policy objectives. This concept of 

open data has gained traction among public agencies and governments around the world in the past 

decade.3  

The transportation industry has been a prime opportunity for open data. Some of the principal benefits of 

Open Data are: 

• Building citizen engagement and consent: An additional benefit of Open Transport Data is in 

building citizen engagement with the planning, prioritization, implementation, and operation of 

transport systems. This helps provide civic support for the decisions of transport authorities.  

• Fueling innovation and business growth in transport applications: Application developers and 

service providers can take authoritative and reliable open transport data from transportation 

authorities and deliver the data in a wide range of innovative ways to suit the different needs of 

individual travelers—without the transportation authorities themselves having to make an 

additional investment. There are hundreds of examples where third-party developers have used 

transportation data to create applications for web sites, smart phones, Short-Message Service 

(SMS)-phones, and other devices to provide journey planning and real-time journey information 

services for travelers4.  

                                                 

2 Open Definition: http://opendefinition.org/ 
3 Andrew Stott, “Open Data for Economic Growth,” May 2014. White paper prepared for the World Bank. 
4 Transportation Apps using Open Data: http://www.citygoround.org/apps/ 
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Dar es Salaam is the largest city in Tanzania and the largest city in eastern Africa by population, as well 

as a regionally important economic center. It is the third fastest growing city in Africa and has a population 

of around 4 million people, of whom about 65–70% live in unplanned settlements.  

Roads:  

Dar es Salaam has an arterial road network consisting of five main radial roads and one ring road all 

focused on the central business district. The total length of roads is about 1,717 km of which only 23% 

(including the arterial roads) are paved.5 Trunk roads are the responsibility of the national Tanzania 

National Roads Agency (TANROADS), whereas district, urban, and feeder roads in Dar are the 

responsibility of each of the three municipal councils (Ilala, Kinondoni, and Temeke).   

Traffic congestion is one of the major problems facing Dar es Salaam. It has been attributed to factors 

including rapid population increase, inadequate and poor road infrastructure, and a rapid increase in the 

number of cars. However, it is also influenced by a lack of control and planning of city development and 

poor quality public transport. 

Public transport:  

Public transport in Dar es Salaam is heavily dependent on Daladalas (minibuses). Currently, some 3,700 

registered Daladala owners are operating on 362 licensed routes. The Daladala service is poor due to a 

lack of fixed bus schedules, long waits, overcrowding, and a lack of passenger comfort. In addition, some 

4,500 registered Bodabodas—motorcycle taxis—are used by many travelers to beat the traffic congestion 

in Dar es Salaam (as they are able to navigate around cars). Since early 2014, Bodabodas have not been 

allowed to operate within the city center of Dar es Salaam. Finally, two railway companies run a total of 

3–4 return trips during morning and afternoon peak hours. Overall, the poor public transport system, which 

adds to traffic congestion, encourages city dwellers to opt to use private vehicles instead of public 

transport. 

Transport strategy:  

The overall transport system in Tanzania and urban transport in Dar es Salaam have gained significant 

focus from national agencies and politicians, as well as local politicians. A transport strategy for Dar es 

Salaam was agreed on in 2008 and was known as the Transport Policy and System Development Master 

Plan (2008–2030).6 It aimed to cater to the needs of a population in Dar which was expected to double (to 

6 million) by 2030. The strategy aims to improve the quality of public transport, to emphasize use over 

ownership in urban mobility solutions, and to improve the mobility of so-called vulnerable citizens (for 

example poor people, elderly people, disabled people, women, and children) and of visitors.  

                                                 

5 JICA. (2008). Dar es Salaam Policy and System Development Master Plan. Dar es Salaam. 
6 Developed in a study by the Japan International Cooperation Agency (JICA): http://open_jicareport.jica.go.jp/pdf/11897527.pdf  

http://open_jicareport.jica.go.jp/pdf/11897527.pdf
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A key component in this strategy is creating 130 km of Bus Rapid Transit (BRT) systems as the primary 

(or “spine”) public transport system, and so reducing the dependence on Daladalas because of their 

shortcomings in traffic safety, customer service, and employee conditions. The first phase of BRT was 

opened for use in May 2016, comprising 21 km of trunk roads, 57.9 km of feeder roads, 5 large terminals, 

and 29 stations funded by the World Bank ($180 million).  Funds for the second phase of the BRT system 

were secured in October 2015 from the African Development Bank ($160 million), for completion by 

September 2019. Funding for phase three of BRT ($294 million) is now being sought from the World 

Bank. In total, six phases are envisaged. In the meantime, Daladalas continue to play a significant role in 

the city’s transport system. 

The 2008 strategy proposed the creation of a single transport policy setting and enforcing agency, the Dar 

es Salaam Urban Transport Authority (DUTA). However, the formation of DUTA has still not taken place. 

It is currently intended to be funded as part of BRT phase three. 
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The Assessment has been based on the World Bank’s Transport Data Readiness Assessment 

Methodology. This methodology is built upon the World Bank’s existing Open Data Readiness 

Assessment tool (developed in 2013)7 and the experience is in use in 25 countries. 

This framework was modified to not only include the study of open data, but also to provide a 

comprehensive study of the use, policy collection, challenges, and opportunities of Digital Data in 

Transport. This framework provides a structured framework for appropriately experienced experts to:  

• assess the potential and the obstacles of the use of digital data and other data sources to improve 

urban public transport, private transport, and information services based on data (including real-

time data), and to reduce negative impact on the environment; and  

• produce action orientated recommendations for the implementation of Digital Data, including 

Open Data, and other data systems to address transport objectives.   

 

Context: Using transport data to the maximum effect requires the implementation of changes—often 

including legal, institutional, technological, and cultural changes—and may affect stakeholders both 

inside and outside government. Focused, strong, sustained, political/senior leadership, and a clear 

strategy for improvement are therefore critical. 

Findings: Transport is one of the six priority areas in the Big Results Now program of public service 

improvement launched by the president of Tanzania. Its focus is mainly on freight and interurban 

transport,8 although road safety is also identified as an important area. In the Dar conurbation, the 

current mayor of Kinondoni named traffic congestion as one of his three priority areas;9 his Ilala 

counterpart emphasized the need for additional road infrastructure projects;10 and both mayors were 

keen on removing substandard road contractors. 

There is a transport strategy for Dar es Salaam in the Transport Policy and System Development 

Master Plan (2008–2030)11 that is the basis for the development of the BRT system. In 2015, an update 

to the strategy was commenced, but this is still in draft form.  

Tanzania’s Climate Action Plan12 identified that the transport sector is one of four key sectors and 

made an increased focus on mass transit as a contribution to this plan. 

                                                 

7 The World Bank Open Data Readiness Assessment Toolkit: http://data.worldbank.org/about/open-government-data-toolkit/readiness-assessment-tool  
8 http://www.pdb.go.tz/transport.html  
9 In his January 2016 appointment speech. 
10 http://www.ippmedia.com/news/ilala-mayor-outlines-work-plan-municipality  
11 Developed in a study by the Japan International Cooperation Agency (JICA): http://open_jicareport.jica.go.jp/pdf/11897527.pdf  
12 Submitted to the UN Framework Convention on Climate Change. 

http://data.worldbank.org/about/open-government-data-toolkit/readiness-assessment-tool
http://www.pdb.go.tz/transport.html
http://www.ippmedia.com/news/ilala-mayor-outlines-work-plan-municipality
http://open_jicareport.jica.go.jp/pdf/11897527.pdf
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Assessment: Rating of leadership and strategy readiness focuses on the strength of the political 

leadership and the credibility of the transport strategy. The rating for Dar es Salaam is considered to 

be Yellow. Transport is on the political agenda at the national and local levels, and a strategy for public 

transport improvement in Dar is defined and being implemented. However, the current emphasis is on 

physical improvement and the more effective use of transport data is not a significant element of 

political objectives or strategy.  

Recommendations:  

• The update of the Dar Transport Strategy should include strategic actions to improve the 

collection, management, and use of transport data (such as those suggested in this report). 

• The update of the Dar Transport Strategy should consider the provision of data to transport users 

to influence modal choice in line with the strategy’s objectives. 

• National and municipal political leaders should consider the value of transport-related data in 

building public participation and support in transport improvement. 

 

Context: The long-term success and sustainability of a program for realizing maximum value from 

transport data depends on the enabling policy and legal framework—for example, with respect to the 

licensing and re-use of data, ensuring privacy and data protection, and anonymizing personal and 

personally identifiable data.  

Findings:  

• None of the agencies interviewed currently charge for data. Although TANROADS sometimes 

charges for significant additional staff costs of data assembly and packaging, there are no explicit 

terms of use. 

• The interim contract for the operation of BRT provides that AFC/AVL data are under the 

ownership of the operator and its service providers; while Surface and Marine Transport 

Regulatory Authority (SUMATRA) are entitled to a mirror of the data, the current contract does 

not allow for opening the data to the public. 

• The constitution guarantees a right to privacy.14 A Data Protection and Privacy Bill was proposed 

in 2014 to promote the protection of personal information processed by public and private bodies 

and to introduce information protection principles so as to establish minimum requirements for 

the processing of personal information.15  

                                                 

13 Disclaimer: The preliminary analysis and recommendations in this section are based on information and opinions collected from interviews undertaken and 
materials provided by the government and other local stakeholders during this study. This section is not based on detailed, legal due diligence and does not 

constitute legal advice. Accordingly, no inference should be drawn as to the completeness, adequacy, accuracy, or suitability of the underlying assessment or 

recommendations, or any actions that might be undertaken resulting therefrom, regarding the enabling policy, legal, or regulatory framework for Open Data 
in the country. It is therefore recommended that prior to undertaking any legal action to address any legal assessment issue raised herein, a formal legal due 

diligence be performed by competent, locally qualified, legal counsel, preferably assisted by international legal experts with relevant experience and knowledge 

of these areas. 
14 Article 16. 
15 http://www.thecitizen.co.tz/News/national/proposed-law-on-data-privacy-/-/1840392/2676712/-/cgr1hwz/-/index.html  

http://www.thecitizen.co.tz/News/national/proposed-law-on-data-privacy-/-/1840392/2676712/-/cgr1hwz/-/index.html
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• The Open Data Circular letter (effective January 2, 2015) prescribes that privacy issues in the 

publication of data are to be considered both by each agency (when preparing data for 

publication) and by a steering committee, headed by the National Archive Department. 

• Although there is support in the constitution for rights of access to information,16 an Access to 

Information Bill is still under discussion, and current practice among institutions varies.  

• Tanzania started an Open Data initiative in 2012 with an initial focus on health, water, and 

education data.17 A draft open data policy has been prepared and was under public review until 

April 18 2016. The policy includes several important areas to be addressed in order to enable a 

wider adoption and publication of open data across agencies. 

Assessment: Rating of policy readiness focuses on access to information law, privacy protections 

including use of anonymization, ownership, and licensing of data, and the sale of data. The rating for 

Dar es Salaam is considered to be Yellow. While there are fundamental rights to privacy and rights to 

information in the Constitution, these have not yet been turned into specific laws and implementation. 

An open data initiative has been started in some sectors, but cross-government policy and 

implementation have not yet been agreed on. Although current practice on transport data is largely 

positive, key provisions on charging and terms of use have not been definitively settled.  

Recommendations: 

• In the absence of definitive national laws, the transport authorities should develop and apply a 

Code of Practice on the protection of privacy in the use of the increasing amount of individual-

level transport-related data becoming available (such as AFC data), including procedures for 

anonymization. 

• The transport authorities should adopt standard terms and conditions permitting the use of their 

data for any lawful purpose, but with the exclusion of any liability, with the prohibition of claims 

that the authorities endorsed the application, and with clear statements of the origin of the data 

and whether the data have been changed. An internationally recognized standard license such as 

Creative Commons Attribution 4.0 should be considered. 

• The transport authorities should explore with the Tanzania Open Data team whether transport 

data could be hosted on www.opendata.go.tz and how real-time data could be surfaced. 

• The permanent contract for the operation of BRT should ensure that data ownership will lie with 

SUMATRA and that SUMATRA will be able, if it chooses, to make the data freely available to 

others. 

 

 

                                                 

16 Article 18. 
17 Some data within these sectors are currently published on http://www.opendata.go.tz/ 

http://www.opendata.go.tz/
http://www.opendata.go.tz/
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Context: The organization of transport in many cities is complex. It is important to understand these 

structures and how the relevant agency/agencies use data to carry out their strategic planning, 

operational planning, tactical management, and reporting responsibilities, and where appropriate how 

they work together and share data to carry out their responsibilities. 

Findings: In common with other cities, the institutional arrangements for Dar es Salaam are complex.  

• DMTP-2008 found that the federated governance structure makes system-wide changes difficult 

to address, with responsibilities being distributed among 14 agencies.  

• Road trunks and regional roads fall under the responsibility of  TANROADS, a semiautonomous 

agency under Ministry of Works, Communication and Transport; whereas district, urban, and 

feeder roads are the responsibility of local government authorities who report to the Prime 

Minister’s Office Regional Administration and Local Government (PMO-RALG). In Dar es 

Salaam, each of the three municipal councils (Ilala, Kinondoni, and Temeke) plans road 

maintenance and development as well as parking for their respective district. In addition, the Dar 

es Salaam City Council (DCC) is in charge of citywide services, including traffic management 

and accidents (traffic police) and some major road development and maintenance. 

• For public transport, all modes are regulated by SUMATRA, including licensing operators and 

assigning routes. BRT operations are managed by Dar Rapid Transit Agency (DART) and 

reports to PMO-RALG. Two railway companies operate commuter trains in Dar es Salaam: 

Tanzania-Zambia Railway Authority (TAZARA) and Tanzania Railways Limited (TRL).  

Assessment: Rating of the institutional dimension focuses on clarity of responsibilities and close 

cooperation, where appropriate, among relevant agencies (including both transport and non-transport 

agencies). The rating for Dar es Salaam is considered to be Yellow. As is typical in the transport sector, 

there is a wide range of actors involved in the transport matters of Dar es Salaam. The issue of more 

effective governance is well known, and initiatives toward improvement, such as the inception of 

DART and future funding of DUTA, are all steps in the right direction. 

Recommendations: Although institutional reforms currently being considered will help, there will 

still be multiple institutions engaged in transport. The ability of these agencies to cooperate and present 

a consistent whole-system view to transport users can be increased by the ability to produce and share 

consistent data.  

• The institutions should form a Joint Transport Data Committee charged with setting common 

technical standards for transport-related data, with defining standard policy and procedural 

protocols for the sharing of data among transport agencies and with maintaining common 

reference data. SUMATRA could play a leading role in this. 

• The Committee should help the transport sector institutions to provide united and influential 

input into other data initiatives, such as the National Spatial Data Infrastructure.  
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Context: Programs to derive value from data can build on established digital data sources and 

information management procedures within transport and other agencies where they already exist.  

Findings:  

• For municipalities, the geographic information system (GIS) department (whose primary 

function is collection of data on land use for taxation purposes) also collects data on local roads 

and related assets by the GIS teams. For national roads, TANROADS collects static data of its 

paved roads through vehicles equipped with dipsticks to collect precision profiles; data on 

unpaved roads are collected through visual assessments. Dynamic data such as traffic counts and 

traffic flows are done manually by regularly assigning personnel to count traffic. With the 

exception of weighing bridges at national roads, the interviews did not reveal the use of sensors 

to collect data on transport. 

• The new BRT operations offered several ways of collecting dynamic information. First, each 

bus is equipped with global positioning system (GPS) receptors collecting AVL data on its 

current position. Second, fares are paid through smart cards that provide AFC data-driven 

opportunities. 

• Accident data are collected by traffic police through applications running on tablet computers. 

This allows for both standardized data entry and more precise location of the accident. However, 

currently this reporting requires Internet connectivity that hinders timely reporting. 

• There was no use of third-party data (crowdsourced or obtained from other third parties), even 

though there were several crowdsourced instances of data in Dar es Salaam such as the mapping 

of 243 of 362 Daladala routes.  

• There was no evidence of data sharing or common reference data among agencies. 

• The information and communication technology (ICT) organizations and skills vary 

significantly among the agencies. There was no experience of data anonymization. 

Assessment: The rating of readiness for data collection and management focuses on the policies 

standards and practices for data management. The rating for Dar es Salaam is considered to be Yellow 

/ Red. Although some data with high re-use value are currently collected, there is no systematic 

approach to the collection, management, and dissemination of transport data within or between 

agencies. There was only one use of road sensor data and no use of third-party or crowdsourced data. 

The agencies’ capabilities are likely to be increasingly challenged as more data potentially become 

available (for instance from BRT).  

Recommendations: 

• The Joint Transport Data Committee should set minimum standards for data management and 

sponsor related capacity building programs for individual agencies. 

• The Joint Transport Data Committee should promote the use of international and other standards 

for the collection and distribution of transport data, including General Transit Feed Specification 

(GTFS). 
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• Each agency should identify the information that they currently have available, the information 

that would help to more efficiently and effectively achieve their responsibilities, and the 

possibilities for gathering information from within and outside the transport system. 

• The Joint Transport Data Committee should help agencies develop the capacity for handling 

real-time data and distributing data to a large number of users. 

 

Context: The extent to which transport agencies themselves use data is important in improving 

transport performance. Where there is potential for greater use of data and for additional data to be 

obtained for transport management, there may also be synergies with making the data available to 

others. 

Findings: There was little evidence of the internal use or sharing of transport data beyond the 

immediate purpose of their collection. Data were not seen as a strategic resource for the transport 

system or for the individual agencies within it. As a result, the priority given to data and data issues 

was relatively low.  

However, there was some evidence of an appetite by municipal authorities for transport data. Both 

Ilala and Kinondoni saw clear benefits from receiving additional information from TANROADS on 

their roads infrastructure, data on Daladala and BRT routes, and more regular updates of accident 

information from the traffic police. One example of this mentioned the use of accident data to prioritize 

projects with safety benefits during the budgetary process. Indeed, Kinondoni municipality considered 

itself more of a transport data user than a data transport producer. 

Assessment: The rating of the internal use of the data dimension focuses on the extent to which data 

are collected, managed, used, and shared among transport agencies to improve decisions about the 

transport system and to measure its performance. The rating for Dar es Salaam is Yellow / Red: there 

is no evidence of the significant or effective regular use or sharing of data to drive decisions, although 

there is some evidence of the use of available data for their immediate purposes and of thinking about 

where the sharing of data would be valuable. 

Recommendations: 

• There should be a program of capacity building for senior transport professionals to increase 

understanding of the potential of data to improve the efficiency and effectiveness of the transport 

system, the potential sources of data, and the skills necessary to exploit data. 

• There should be a program of practical demonstrators to not only give data-driven benefits to the 

development of transport policies and infrastructure in Dar es Salaam but also to develop 

knowledge and confidence among transport professionals in applying data-driven techniques. 

• The suggested data-sharing protocol among transport agencies should be applied to the supply 

of timely data to the municipalities as well. 
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Context: The value of data is in its use. A strong demand-side “pull” of data is important, not only in 

creating and maintaining pressure on transport agencies to release data, but also in ensuring that the 

wider data ecosystem develops and that data are turned into an economically or socially valuable 

services for citizens.  

Findings:  

• Public transport users have previously relied on paper-based train timetables and experiential 

knowledge of Daladala services.  

• Transport agencies’ web sites are not currently used to distribute transport data. Although all 

interviewed agencies had web sites, the typical content was information on the organizational 

mission and structure, news, documents, and contact points. There were no interactive 

applications or real-time information on these web sites. 

• There are several high-quality transport apps in the local market. The global transit app developer 

Ally (together with other actors in the local open data ecosystem) collected and curated the data 

necessary to launch its app18 in Dar es Salaam. The global mobility service company Uber 

launched its services in Dar es Salaam during 2016. Makini App is a Waze-like app that relies 

on crowdsourcing to identify the best routes, traffic disturbances, and nearby gas stations.19 

• Major map platforms such as Google Maps, Waze, OpenStreetMap, and Apple Maps are 

available in Dar es Salaam. However, only OpenStreetMap provides information on public 

transport. None of the platforms currently offer real-time traffic information. 

• Businesses have shown an interest in procurement data, map data, and road data.  

• Currently, unofficial public transport data are open sourced through OpenStreetMap under a 

variety of formats. GTFS feeds are only available on requests from Ally and shared selectively.  

• In a roundtable discussion with existing and potential transport app developers, there was broad 

consensus that transport data carry high value, and among the highlighted datasets mentioned 

were public transport routes, schedules and fares, accident data, and real-time data. While 

communities of developers and civic organizations have put transport data in the public domain, 

there is still an almost complete shortfall of open transport data from the transport agencies, and 

the data currently available through unofficial channels were not considered sufficiently reliable.  

Assessment: The rating of readiness for external use of transport is based on the demand for and use 

of the data by external stakeholders. The rating for Dar es Salaam is considered to be Green / Yellow. 

There is a strong demand from developers for transport data in general and public transport data in 

particular, as evidenced by the various civic actions on collecting public transport data (as it has not 

been provided by the transport agencies). While there are currently limited digitized information 

channels for transport information in Dar es Salaam and users mainly rely on paper-based timetables 

                                                 

18 http://trackyourcity.org/  
19 https://play.google.com/store/apps/details?id=com.pro.makini  

http://trackyourcity.org/
https://play.google.com/store/apps/details?id=com.pro.makini
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or previous experiences, the introduction of BRT sets a new standard and opens new possibilities for 

open transport data.  

Recommendations: 

• The transport agencies should take into account the needs of developers and other users to 

prioritize the collection and distribution of data. 

• The transport agencies should consider how to migrate from the civic data collection efforts, 

which have proven to be valuable, to more sustainable data feeds in terms of quality, standards, 

and availability. 

• The new BRT gives an opportunity to show the potential of electronically delivered static and 

real-time information, and DART and SUMATRA should engage with the developer community 

to exploit this opportunity for the benefit of Dar es Salaam as a whole. 

• TANROADS and the Dar es Salaam municipalities should work with the digital mapping 

services to provide traffic congestion and parking information in ways that would promote the 

use of public transport alternatives in line with the transport strategy. 

 

Context: Open Data initiatives are more sustainable and of high impact when they take into account 

the “ecosystem”—meaning not only the supply of data but also capacity building (for governments 

and infomediaries), citizen engagement, innovation financing, and technology infrastructure.  

Findings:  

• There is broad interest in improving transport-related data availability. There have been several 

collaborative data gatherings under the umbrella of Dar Ramani Huria,20 including a mapping of 

Daladala routes in Dar es Salaam, a mapping of bicycle roads in central Dar es Salaam, and street 

mapping in Dar generally. More than 160 students from the University of Dar es Salaam and 

Ardhi University have been engaged in these events. 

• There is a strong interest in the development of transport-related applications. Some agencies 

already attempted to build applications, but these projects were halted due to lack of quality data. 

Developers expressed hesitance toward investing in data re-use activities. As open data in 

Tanzania had often been insufficiently structured and subject to unannounced changes, the lack 

of a mechanism for asking agencies what data exist and the lack of a structured transport data 

directory were put forward as reasons for their hesitancy. 

• The ICT sector in Tanzania is estimated to employ upward of 12,000 people in 80 companies. A 

third of these companies have been established in the last 5 years. In 2013/2014 some 15,000 

students were in programs in Science and ICT in Tanzania,21 including those of the University 

of Dar es Salaam, Dar es Salaam Institute of Technology, and National Institute of Transport. 

                                                 

20 http://ramanihuria.org/about/  
21 http://tcu.go.tz/images/pdf/Enrollment%20by%20category.pdf  

http://ramanihuria.org/about/
http://tcu.go.tz/images/pdf/Enrollment%20by%20category.pdf
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• There are multiple business incubators in Dar es Salaam. Buni provides mentoring for selected 

start-up companies (many within ICT), internship programs for newly graduated university 

students to validate theoretical skills in a practical environment; and an open space for 

innovators, and hosts events and workshops related to ICT and innovation.22 Tanzania 

Commission for Science and Technology (COSTECH) is hosting the Dar Teknohama Business 

Incubator23 that promotes the growth of ICT technology-based emerging companies. It currently 

provides support for 30 start-up companies. Other incubators and start-up mentoring services are 

provided by Small Industries Development Organization (SIDO)24 and KINU.25 The TANZICT 

Innovation Fund, starting in 2016, aimed to fund (up to approximately TZS 20 million) 

implementation of innovative, commercially viable ideas that addressed specific social and 

economic needs of Tanzania. 

• While around 73% of Tanzanian citizens own a cell phone, only 8% of these are smart phones 

(2014).26 According to the World Development Indicators, only 4.9% of the population in 

Tanzania use the Internet (2014);27 in Dar es Salaam it is mainly the middle class who access the 

Internet regularly. 

Assessment: The rating of readiness for the transport data re-use ecosystem focuses on the existence 

of a local “Apps Economy” and the ICT infrastructure necessary to host and deliver it, the availability 

of relevant skills, and the existence of programs to support and encourage innovation and to incubate 

start-ups. The rating for Dar es Salaam is considered to be Yellow. There is strong interest on open 

transport data from entrepreneurs and various forms of institutional support for emerging ICT 

businesses. Evidence points toward sufficient preconditions for development activities using open 

transport data. Overall usage of the Internet is low in Tanzania but in Dar es Salaam and especially 

among the urban professionals Internet usage is more widespread. Given the wider adoption of cell 

phones and usage of SMS, it appears as if there would be a market for SMS-based applications. 

Recommendations: 

• The Government of Tanzania should consider the perceived obstacles to the use of government 

data in general and make any necessary changes to the draft Open Data policy. 

• The transport agencies, through the Joint Transport Data Committee, should engage with 

innovators and academic institutions in order to publish transport data in ways that will facilitate 

re-use.  

  

                                                 

22 http://buni.or.tz/  
23 http://teknohama.or.tz/  
24 http://www.sido.go.tz/UI/IncubatorProgramme.aspx  
25 http://www.kinu.co.tz/  
26 http://www.pewglobal.org/2015/04/15/cell-phones-in-africa-communication-lifeline/  
27 http://databank.worldbank.org/data/reports.aspx?source=world-development-indicators  

http://buni.or.tz/
http://teknohama.or.tz/
http://www.sido.go.tz/UI/IncubatorProgramme.aspx
http://www.kinu.co.tz/
http://www.pewglobal.org/2015/04/15/cell-phones-in-africa-communication-lifeline/
http://databank.worldbank.org/data/reports.aspx?source=world-development-indicators
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As part of this study, transport agencies were asked about the transport datasets that have been found to 

have substantial value in other cities. The data available, ownership, and status are summarized in the 

following table.  More information on data collection and ways in which it could be used have been 

developed into the proposed projects and are included in Annex A. 

Road network 

and conditions 

TANROADS and respective 

municipalities—includes road 

identification, conditions, and 

description 

Stored as shapefiles compatible with ArcGIS 

BRT routes, fares, 

stops and 

timetables 

(RTS&TT) 

Updated static information on 

routes, fares, stops, and 

timetables available in Excel 

files within DART  

During the launch of BRT operations in May 

2016, the local World Bank team converted 

this Excel file into GTFS (for demonstration 

purposes)  

Daladalas 

(RTS&TT) 

Through a crowdsources 

mapping venture, 243 of Dar 

es Salaam’s Daladala routes 

have been surveyed  

Ally has produced a suite of GTFS files for 

the city and is offering to share this 

information28  

Commuter trains 

(RTS&TT) 
 Operators: TAZARA and TRL Available—not open 

Kivukoni ferry 

(RTS&TT) 
TEMESA  Available—not open 

BRT real-time 

running data 

Currently the real-time 

AFC/AVL data collected by 

BRT operations is under the 

ownership of the interim 

operator UDA-RT  

SUMATRA has a mirror of the data, but the 

current contract does not permit for opening 

the data to the public.  The contract is under 

renegotiation to ensure that data 

ownership/free usage in the future will lie with 

SUMATRA 

Individual 

accident data 

(historical) 

The police record information 

such as accident type, location, 

and injuries. Recently 

accidents have begun being 

recorded with geo-reference  

Currently, these data are not available publicly 

except aggregated in official statistics  

                                                 

28 See http://wiki.openstreetmap.org/wiki/Dar_es_Salaam/Transport#GTFS  

http://wiki.openstreetmap.org/wiki/Dar_es_Salaam/Transport#GTFS
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Procurement data TANROADS Available—not open 

Parking 

Parking report for downtown 

contains AutoCAD data for 

parking spots 

Available in PDF format 
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Each of the seven suggested projects is described in more detail in the table in Annex A, and where 

necessary, the table includes technical background and examples of where this approach has been 

successfully used elsewhere.  

The first step in any transit planning process involves understanding the network of routes, services, and 

operational schemes. Having good mapping, and network and service data allows a transit agency to do 

better service planning and monitoring, and to provide better information to its customers. 

This proposed project would complete and validate the initial baseline mapping of Daladala services 

produced by the World Bank, convert the data to the open General Transit Feed Specifications (GTFS) 

format—the de facto international standard for open transit information—, and add information on the 

new BRT corridor (see Box 1). This information would then be made available to transport engineers, city 

authorities, and external users, and promote the use of the data to develop journey planners for Dar es 

Salaam.  

GTFS describes a standardized format for public transit data, which requires data to be 

released as a package of comma-delimited text files, each containing one aspect of the 

transit information and a set of rules on how to record it. Six files are mandatory (agency, 

stops, routes, trips, stop times, and a calendar) and seven optional (calendar dates, fare 

attributes, fare rules, shapes, frequencies, transfers, and feed info). While initially the 

GTFS file format only managed static transit information, such as routes, stops, and 

schedules, with the release of GTFS-RealTime (or GTFS-RT), dynamic information on 

real-time bus locations and service disruptions (using data from onboard AVL systems) 

can also be shared.  

From a user perspective, the emergence of GTFS coincides and aligns with the emergence 

of a broader open data/open governance movement; in this broader context, the data can 

be used to not only access transit data for personal use, but also monitor and evaluate the 

provided services. This ability for citizen engagement, enabled by the GTFS protocol, is in 

itself an important development and one that governments are paying increasing attention 

to. 

A number of tools have been created that advantage the GTFS standard to provide better 

information about the public transportation network and data analytics on the performance 

of the transportation network, timetables, accessibility analytics, and so forth. 
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In the longer term, this digital description could be extended as the BRT system is extended and combined 

with data about other modes to create a multimodal journey planner and commuter engagement tool.  

Access to people, goods, and services is the basis of economic development in cities. The better and more 

efficient this access, the greater the economic benefits through economies of scale, agglomeration effects, 

and networking advantages. The recognition of the relationship between transport and urban form is 

particularly important at a time of unprecedented urban expansion.  

This proposed project would use an open-source, web-based tool to combine the GTFS data and spatial 

data on opportunities to calculate and visualize the accessibility of Dar es Salaam. This baseline could 

then be used to plan and evaluate service changes, including the expansion of the BRT and changes to the 

Daladala routes.  

In providing a compelling visualization of accessibility, the project will provide a platform for engagement 

between the transport agencies and the local authorities on aligning the planning of transport networks 

and urban development. It will also provide a tool for engaging communities on the rationale and benefits 

of changes in transport services analysis. 

Road safety is a matter of national and local political concern, and city authorities have already asked to 

use road accident data to prioritize road system improvements in the budget process. 

This project would build on the work already taking place to record and geo-code road accident data. It 

would look at improving data quality, including the accurate recording of accident location and correcting 

the apparent under recording of pedestrian and cyclist accidents. An accurate and geo-spatial referenced 

accident database would allow visualizations of accident hot spots (building on the demonstration done 

by the World Bank as part of this study) to engage politicians, the media, and the public, and it would 

allow transport agencies and universities to study more closely the factors that lead to serious accidents at 

certain locations. The data could also be used by communities to highlight unsafe areas and to find safer 

walking and cycling routes. 

In providing data quality improvement and greater use of the data, this project would help build capacity 

and better understanding of data issues between the traffic police, the roads agencies, and the local 

authorities. 

Opening procurement data can help achieve better value for the money and financial savings, strengthen 

the transparency of public contracting, enable a larger number of companies to fairly compete for public 

contracts (which would lead to lower prices and budget savings), and help monitor the effectiveness of 

delivery. TANROADS already publishes some procurement information, both on its own web site and 



 

18 

 

through the Tender Portal of the Public Procurement Regulatory Agency. The three municipalities of Dar 

es Salaam make some information available on local roads, but mainly at local offices in paper format. 

Both TANROADS and the municipalities are willing in principle to share more contract information as 

open data. 

This project would develop the publication of road-related data for best-practice open contracting data 

standards, and encourage the development both of private sector applications to alert potential contractors 

to tender opportunities and of civil society applications for transparency and accountability.  

By establishing common standards and formats for open contracting information for road-related 

procurements, this project would also build capacity on producing open data within the individual road 

agencies and the experience of working together to devise and implement common standards for road-

related information. 

Improving accessibility can help to overcome the spatial barriers experienced by the poor—not only in 

economic terms but also in the access to health and other public services. Although this study has focused 

mainly on transport data for Dar es Salaam, it has found several relevant data sources that could be useful 

in beginning to analyze the accessibility of public services nationally. 

This project would take data on the location of health centers and hospitals that the government of 

Tanzania has started to collect as part of a national mapping initiative and combine those data with the 

national roads data to calculate and visualize the accessibility of medical services. This analysis could be 

used to identify the locations that are in most need of connections to health facilities and therefore be used 

as a prioritization tool by both roads and health agencies. 

By combining data from TANROADS and the Ministry of Health to give new insights into health and 

transport issues (both included in the six key services in the Big Results Now program), this would help 

build capacity and confidence in data sharing and cross-agency working, and provide a model for other 

public service agencies to share their data with TANROADS to help in planning and prioritization. 

The new BRT system should provide a rich source of large-scale and automatically collected data about 

services and passengers. Automatic data collection systems can improve system performance and user 

experience. Automatic vehicle location data, using GPS sensors, can provide operators and users with 

information about current service and waiting time, as well as monitor the system and manage its 

performance. Automatic fare collection data can provide data on passenger journey patterns and vehicle 

loading. 

This project would help the transit agencies to collect, manage, and exploit the data for their own 

management and future planning of transport services, and provide the data to external application 

developers to provide data-driven services which would improve passenger information and services.  
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In doing so, the project would help to develop capacity and to build the infrastructure to collect, store, 

analyze, and distribute the data (Box 2). It would also build experience in using standard real-time data 

standards such as GTFS-RealTime and in protecting personal data (from the automatic fare collection 

data).   

The interrelation between transport and land use is at the heart of most urban transport projects. There is 

a need for planning and local authorities to understand the changing urban landscape around the transit 

system and to use this as a driver for investment in transport infrastructure. 

This project would leverage local work that has been done using unmanned aerial vehicle imagery to 

identify development of and changes to the urban fabric at a much lower cost than traditional surveying. 

At a local level, the data could be used for a more frequently updated cadaster that would also allow for 

better fiscal monitoring of the BRT development corridors. At a city level, the data could be used for 

planning purposes to maximize the development around transit corridors. 

In doing so, the project would build capacity for creating and sustaining up-to-date development and 

planning data and for using it in development policy decisions. It would also involve building capability 

for using innovative state-of-the-art data collection methods that could be deployed more widely. 

• Ownership and Storage: It is very important that all the data collected through these 

systems are owned by the city—and that this is made explicit in the contract. 

Although many cities are often given ‘mirrors’ to inspect the database, this does not 

allow them to access the data directly which would allow for more complex analysis 

and opening the data for public application development.  

Given the high volume of data that are being collected, special considerations must 

be made for the storage of the data. Once again, if this procedure is given to a third 

party, it must be made explicit that although the data are stored elsewhere, the 

ownership remains with the city.  

• Scalability: Oftentimes an AVL or AFC system is applied to a target corridor or 

mode as a pilot. It is important to consider that any of these systems are able to scale 

up to include larger numbers of modes and transactions.  

• Interoperability: Interoperability refers to the ability of different information 

technology systems and software applications to communicate, exchange data, and 

use the information that has been exchanged. As a transit network expands, many 

times new modes, fare collection systems, and so forth will be added to the original 

ADCS development. Therefore, in order to avoid being locked into a single source, 

any system that is procured must have the ability to incorporate new information 

systems. 
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The approach to implementing Open Transport Data in Dar es Salaam will need to take account of the 

limited base of policy framework and capabilities, the limited amount of data currently available, the 

institutional complexity, and the need to build confidence both among transport engineers and among 

potential data users. It will also need to create opportunities to exploit new sources of data, such as the 

BRT, as they become available, and ensure that data collection and usage are central to planning the next 

phases of the system.  

Given the larger movement of Open Data at the national level, transport can be used as the sector to 

highlight the use and potential of open data. To this end, we recommended that:  

• The transport authorities should adopt standard terms and conditions permitting the use of their 

data for any lawful purpose, but with the exclusion of any liability, with the prohibition of claims 

that the authorities endorsed the application, and with clear statements of the origin of the data 

and whether the data has been changed. An internationally recognized standard license such as 

Creative Commons Attribution 4.0 should be considered; 

• The transport authorities should explore with the Tanzania Open Data team whether transport 

data could be hosted on www.opendata.go.tz and how real-time data could be surfaced; and 

• The government of Tanzania should consider the perceived obstacles to the use of government 

data in general and make any necessary changes to the draft Open Data policy. 

  

http://www.opendata.go.tz/
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The Readiness Assessment has shown that although some transport data are already collected and used in 

Dar es Salaam, there are exciting opportunities both for the access to more data (especially from the 

technology-rich new BRT systems) and for the creation of new data-driven services for transport users by 

local innovators and ICT firms. In order to exploit these opportunities fully, the transport agencies of Dar 

es Salaam and the government of Tanzania will need to develop both a suitable policy framework and the 

necessary human capabilities to exploit the data themselves and to make available to others the use of data 

to generate additional public value. A summary of policy recommendations is included in Annex D. 

In terms of the rating of each component of the assessment, the results are highlighted in Figure 1.  

 

Leadership and Strategy  

Policy Framework  

Transport and Related Institutions and Companies  

Collection and Management of Transport and Related Data  

Actual and Potential Internal Use of Data  

Actual and Potential External Use of Data  

Data Re-use Ecosystem  

 

It is suggested that the implementation of open transport data is started through a series of focused and 

specific projects. Each of these should be designed in order to give practical and immediate benefits, as 

well as developing capabilities and policies among the transport agencies and giving opportunities for data 

users to engage and to help showcase the benefits to politicians and the public. In the light of practical 

experience and developed capacity, some of the wider policy and management issues identified could then 

be more effectively addressed. 
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D01 Road 

network and 

conditions 

The road network and its conditions in Dar es Salaam 

is collected by TANROADS and respective 

municipalities.  

TANROADS collects data on trunk and regional 

roads. The data being collected include road 

identification, the road surface type (good, fair, poor), 

road width, estimated traffic levels (through a manual 

count around traffic stations), road age, conditions 

(according to the international roughness index), and 

road assets (aggregates/km) (assets include culverts, 

signs, major junctions, etc.). 

Municipalities collect data on district, urban, and 

feeder roads through their GIS teams. The transport 

data being collected and digitized include roads and 

railways (length, location, and width) data. 

The data are stored as shapefiles compatible with 

ArcGIS. 

TANROADS expressed that they were frequently 

asked by re-users for access to data on the road 

network and typically allowed it. In addition, 

municipalities expressed that they would benefit 

from having access to an updated version of the road 

network during their budgetary planning process.  

The municipalities receive requests from external 

users to access GIS data. These requests are 

eventually handled by the GIS teams by providing 

the data on a physical medium but also allow access 

on the premises as re-users may not have required 

software to work with the data. 

By publishing these datasets as is in an open manner, 

the manual work of handling these requests may stop. 

However, the datasets could be further enriched to 

provide additional value. The assessment team 

encountered requests for, e.g., speed bumps, and 

international experiences gives additional 

information such as turn limitations and speed limits 

which are value adding. Engaging in a dialogue with 

re-users could serve as a basis for such enrichment. 
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D02 Routes, fares, 

stops, and 

timetables—

Daladalas 

Through a crowdsources mapping venture, 243 of Dar 

es Salaam’s Daladala routes have been surveyed. The 

data was collected by a large group of volunteers 

equipped with smart phones and software, enabling 

the mapping of these routes. The German app 

developer Ally cleaned up the initially captured data 

and published it both on OpenStreetMap, as well as for 

usage within its own app.  

This dataset provides significant value as Daladalas 

currently play a vital role in the overall transport 

system. This dataset converted to GTFS would hence 

present new data-driven opportunities for, e.g., 

application development, accessibility, and planning 

analytics. 

While Ally has produced a suite of GTFS files for the 

city and is offering to share this information,29 it is 

important that this information is quality checked and 

shared in an open and nondiscriminating manner.  

D03 Routes, fares, 

stops, and 

timetables—

BRT 

With the introduction of BRT, there is currently a new 

mode of transport in Dar es Salaam. There is (semi) 

static information on routes, fares, stops, and 

timetables available in Excel files within DART. 

During the launch of BRT operations in May 2016 the 

local World Bank Open Data team successfully 

converted this Excel file into GTFS (for demonstration 

purposes) and quickly integrated the data into a web-

based application. 

This dataset provides significant value as BRTs are 

to become the spine of the public transportation 

system in Dar es Salaam. This dataset converted to 

GTFS would hence present new data-driven 

opportunities (e.g., application development, 

accessibility, and planning analytics). 

While this dataset carries significant value, it is 

important that any changes to fares, routes, stops, and 

timetables are updated in a managed manner. If the 

data is not updated in a timely manner, the 

confidence in applications using the open data is at 

stake and the value of this dataset will be depreciated. 

                                                 

29 See http://wiki.openstreetmap.org/wiki/Dar_es_Salaam/Transport#GTFS  

http://wiki.openstreetmap.org/wiki/Dar_es_Salaam/Transport#GTFS
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D04 Routes, fares, 

stops, and 

timetables—

commuter 

trains 

While commuter trains in Dar es Salaam carry a 

limited number of passengers (in total 21,000 

passengers/day), they play an important role for those 

using them, as railways are affected by the traffic 

congestions in Dar es Salaam. Commuter trains are 

operated by two operators (TAZARA and TRL) and 

operated on a rudimentary schedule (3–4 round-trips 

in the morning and afternoon respectively). There is a 

flat fare of 500 (TAZARA) and 400 (TRL) TZS for 

adults and 200 (TAZARA) and 100 (TRL) TZS for 

students/children independent of travel distance. This 

dataset is stored in Excel and on paper. 

This dataset provides complimentary value as 

commuter trains play a minor role in the overall 

public transportation system in Dar es Salaam. 

However, for both multimodal passenger 

information and planning scenarios it is important to 

represent as many travel modes as possible. Also, 

publishing the data allows the train companies to 

announce disruptions in train services in a new digital 

format (as a complement to the currently used 

newspapers).  

The information technology (IT) capabilities among 

the train operators are limited, and it is not likely that 

they will be able to build GTFS capabilities in-house. 

Thus, there is a risk that GTFS publication will not 

occur unless GTFS conversion can be done outside 

of train operators.  

D05 Routes, fares, 

stops, and 

timetables—

Kivukoni 

ferry 

TEMESA operates the Kivukoni ferry between the 

Dar es Salaam central business district and the 

Kigamboni ward (300 meters). The ferry carries some 

60,000 passengers daily, and the fleet grew from one 

to three ferries in 2017. The ferry leaves every 5 

minutes between 0400 and 2300 hours and every 30 

minutes during the remaining hours. 

This dataset provides complimentary value given the 

rudimentary schedule. However, for both multimodal 

passenger information and planning scenarios it is 

important that an open transport initiative represents 

as many travel modes as possible. 
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D06 Real-time 

running 

data—BRT 

With the implementation of BRT and related ITS 

systems, it is currently feasible to expose the current 

vehicle locations and possible vehicle occupancy as 

open data by using the installed in-vehicle GPS 

devices and smart card data. 

Currently the real-time AFC/AVL data collected by 

BRT operations is under the ownership of the interim 

operator UDA-RT and its service providers; while 

SUMATRA is entitled to a mirror of the data, the 

current contract does not allow for opening the data to 

the public. The contract is under renegotiation to 

ensure that data ownership/free usage in the future will 

lie with SUMATRA. 

Real-time information about public transport is a 

highly-valued dataset. Application developers 

typically urge operators to release the data as the data 

provide a means to calculate more accurate arrival 

and departure times, rather than planned ones (using 

predefined timetables). For instance, real-time 

running data give travelers a new decision-making 

basis (as passengers through the actual location can 

decide whether a certain departure is a feasible 

option). The de facto standard for these types of 

datasets are GTFS-RealTime. 

Releasing this highly valuable dataset requires 

mitigating two risks. First, the current ownership of 

this real-time information is disputed and hence may 

be an obstacle to openly licensing real-time running 

data for BRTs. Second, releasing real-time data 

requires data access policies and server infrastructure 

addressing the developer traffic that such real-time 

data brings about (rate limiting). 
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D07 Individual 

accident data 

(historical) 

The police records information such as accident type, 

location, and injuries. Recently, accidents have begun 

being recorded through a mapping device to get 

location coordinates together with the additional data. 

Since the information is web based and accident 

locations may have insufficient connectivity, 

frequently accidents are reported through paper forms. 

In such cases, the forms are verified by an Officer 

Commanding Station (OCS) of the nearby Police 

Station. Once approved by the OCS, the data are sent 

to the Safety and Environment division at the Ministry 

of Works, Transport and Communication for final 

verification and approval (meaning that this central 

verification often is the only one undertaken).  

At the moment, OCS verification does not always 

occur due to a shortage of devices. However, measures 

are being taken to address these shortages. 

Currently, the data are not available publicly except 

when aggregated in official statistics. 

The data are stored in a structured relational database 

and it is possible to export a query to comma separated 

values (CSV) or Excel files. 

Publishing a geo-referenced and anonymized 

accident database entails several benefits. First, it 

reduces the administrative work currently performed 

to distribute this dataset to interested governmental 

and nongovernmental stakeholders. Second, making 

it public in a machine-readable way opens up for 

various visualizations, safety planning measures, and 

coordination with other datasets (e.g., weather) to 

reveal insofar unaddressed patterns. 

As this dataset in its raw form contains sensitive 

privacy dimensions, it is important that the 

procedures for anonymization are in place. Also, 

while the current usage of tablets to report accidents 

is quality enhancing, it is important that this reporting 

is not fully dependent on connectivity. 
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D08 Procurement 

data 

TANROADS is responsible for procurement of 

transport infrastructure construction and maintenance 

in the city of Dar es Salaam. Three of its directorates 

are responsible for various stages of procurement: (1) 

Directorate of Planning—responsible for preparation 

of plans for maintenance and development of trunk 

roads and bridges; (2) Directorate of Procurement and 

Contracts—responsible for managing all the 

procurement and issuance of tenders for goods, works, 

and consulting services, as well as for the contracts 

control; and (3) Project Directorate—responsible for 

implementation of construction projects. The data are 

currently shared through the TANROADS web site, 

the Public Procurement Regulatory Authority 

(PPRA), and its tender portal, as well as local 

newspapers. 

 

Opening procurement data can help in more effective 

use of government spending and lead to a number of 

benefits such as achieving value for money and 

savings, strengthening the transparency, 

accountability and integrity of public contracting, 

enabling a larger number of companies to fairly 

compete for public contracts, and monitoring the 

effectiveness of service delivery. 

D09  Parking Unsolicited parking has been pointed out as an area 

that needs enforcement improvement. However, 

currently no comprehensive dataset on the location 

and capacity of existing parking locations exists.  

Parking information is based on previous successful 

mapathon events where volunteers engaged in geo-

referencing. 
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Context 

The first step in any transit planning process involves understanding the current supply and demand of 

transit services. In most of the countries, understanding the supply of services is a messy, costly, and 

lengthy process, since most cities have little knowledge of bus routes, services, and operational schemes.  

Having a digital map (GIS) and GTFS details of a network allows a transit agency to do better service 

planning and monitoring, as well as provide basic information to its users. 

Open data tools and methods, facilitated by data format standardization, have started changing business 

as usual in the transit industry. Since its creation in 2005, the GTFS has become the de-facto standard in 

which cities release their public transit routes and schedule data. This note summarizes the basic elements 

of the emerging transport open data environment and describes near-term developments and opportunities. 

In particular, the link between open data and urban mapping and planning tools represents a relatively 

new and interesting result of this open data revolution, which may have particular relevance for cities in 

World Bank client countries. 

Project Recommendations  

1. Creating a GTFS baseline 

• The World Bank has created an initial baseline mapping of Daladala services using mobile 

mapping to trace each route. The results of this mapping effort are displayed in Figure B1.  

• The recommendation is to take this digital baseline, convert it to an open GTFS format and 

calibrate it to make sure that the routes are accurately represented.  

• Once this information has been validated and combined with the information from the new BRT 

corridor, the data should be made open and publicly available such that it will be used for multiple 

applications, including journey planners.  

2. Information delivery and journey planners 

• Once the information is made available in a GTFS format, the most common and universal of 

transit formats, there are a number of open platforms that can provide journey planning services 

(Figure B2).  

• It is recommended that this database be amongst the first Open Transport databases.  
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3. Long term 

• In the longer term, information about the transit system should be combined with data of other 

modes, such as information about creating a multimodal journey planner and commuter 

engagement tools.   

• These tools use a personalized outreach to promote commuter behavior change and improve 

outcomes for travelers. Multimodal engagement tools make travel information relevant, providing 

users with personalized information of available modes for commuting, travel time for each mode, 

and cost and other relevant information. 

Agencies Involved: SUMATRA and DART 
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Context 

Access to people, goods, services, and information is the basis of economic development in cities. The 

better and more efficient this access, the greater the economic benefits through economies of scale, 

agglomeration effects, and networking advantages. Good transportation infrastructure has long been 

linked to economic growth and prosperity. Cities with larger agglomeration, facilitated by transit services, 

tend to have higher gross domestic product (GDP) per capita. Recognition of this interrelationship between 

transport systems and urban forms is particularly important at a time of unprecedented urban expansion.  

The way in which cities facilitate accessibility through their urban forms and transport systems impacts 

directly on other measures of human development and well-being. Public transportation projects may offer 

low cost alternatives to marginalized sectors. Adequate access to spatially and temporally dispersed 

resources (consumers, jobs, suppliers) are vital conditions for firms and households in order to thrive or 

even just to survive. 

The analyses supporting most urban transport projects have been aimed traditionally at enhancing citizens’ 

‘mobility’ (buffer and travel time), i.e., their ability to move freely and swiftly about the city—instead of 

enhancing citizens’ access to opportunities. This approach has lead most cities to develop far stretching 

and intricate highway networks that, for one, have often bred more congestion and the perils that come 

with it (e.g., auto-dependency, longer travel times for the poor vis-à-vis higher income counter parts, 

pollution, and climate change), and, more importantly, have failed at connecting people efficiently with 

job opportunities and other places of interest.  

The Optically-Tuned Patch Antenna (OTPA) accessibility tool is an open-source, web-based tool that 

combines estimated travel times and job location data to calculate the accessibility of a city for different 

travel modes (auto, transit, walking, and biking). Using this tool, it is easy to calculate how many jobs are 

available in any point in the city, given a specific transport system and travel time. Accessibility refers to 

the ease with which an individual can access opportunities, given spatial distribution of a city, 

transportation infrastructure, and services available, while taking into account temporal constraints and 

the individual characteristics of people. The rationale behind this tool is that the better and more efficient 

this access, the greater the economic benefits through economies of scale, agglomeration effects, and 

networking advantages. The added value of the tool (free and user friendly) is its ability to easily calculate 

accessibility to different opportunities (employment opportunities, schools, education centers, health 

centers, entertainment centers, and green areas, etc.) and transportation scenarios, and to create 

standardized accessibility indicators for scenario comparison. The tool also allows the ability to compare 

a city’s accessibility under different transportation scenarios, such as new infrastructure, route 

reorganization, or different levels of service and operations. 

Project Recommendations 

1. Short term (1–3 months) 

• In the short term, the data will become available such that it allows for the creation of a baseline 

study of accessibility in the city of Dar es Salam.  
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• The tool will be able to use the information created in GTFS. These data, combined with spatial 

information on opportunities, can be used to create the baseline accessibility analysis for the city.  

• The recommendation is that the accessibility analysis be integrated into the planning process of 

SUMATRA (see Figure B3).  

 

  

 

2. Medium term and long term 

• As the BRT continues to expand to phases 2, 3, and so forth, there will be a number of services 

changes that are necessary to the Daladala system in order to create a service integrated system. 

To this end, it is recommended that the accessibility analysis be integrated into the service delivery 

planning process in order to evaluate new routes and services changes.  

• This methodological approach will allow SUMATRA to continuously offer the best quality 

accessibility while the system is changing. 

• Furthermore, the accessibility analysis should be used as a communication tool of any services 

changes coming forward. Communicating changes to users is essential to the positive uptake of 

the system. 

Agencies Involved: SUMATRA, DART, TANROADS, and Municipalities 
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Context 

Collision geo-coding is the process of assigning geographic descriptors, usually latitude and longitude 

coordinates, to a traffic collision record.  

Geo-referenced databases allow us to visually inspect hot spots of accident-prone areas. By examining the 

correlation between accidents, public spaces, and policy, a city is able to better plan and allocate resources 

to make streets safer.  

Collision data offer government a predictive power to identify which areas are most vulnerable to unsafe 

road and pedestrian conditions. This in turn allows the city to better design and plan public spaces and 

transport systems. 

Current State 

The Safety and Environment division at the Ministry of Works, Transport and Communication has started 

to geo-reference the past accident records dating back to January 2015. The focus has been placed on 

taking past records of accidents and manually using the location references in order to identify the 

geographic references of the accidents. The data are recorders in an Excel database along with information 

of the accidents, including: 

• Time and date 

• Injuries and fatalities 

• Number of vehicles 

• Cause of accident 

• Visibility and weather conditions 

This information was available and shared with the World Bank team at the time of the visit. Using this 

information, it was possible to create a number of visualizations on a QGIS platform to demonstrate the 

value of the data (see Figure B4).  
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Project Recommendations 

1. Short term 

• Using the existing database, a number of inconsistencies and irregularities have been noticed in 

the databases that should be further explored. Among these, it was noticed that there is a very small 

number of accidents recorded that involve pedestrians and bicyclists. At the moment, these 

represent only 0.30% of accidents, which suggests that there is an underrepresentation of accidents. 

Furthermore, there are a few unexplained accidents that are shown as mapped on the ocean.  

• There are several universities that perform extensive research on the causes of accidents, as well 

as the spatial correlation between accidents and the built environment. These data should be 

provided to such institutions so that they can inform public policy on road safety. 

2. Medium and long term 

• In the long term, it is recommended that the government support a digital collection platform such 

that collision data will not have to be manually inputted and instead would be geo-coded into the 

database. This would greatly reduce the number of spatial irregularities that were found in the 

database.  

• Improve data collection on collisions in order to minimize the number of undocumented and under 

reported accidents.  

• Integrate collision and spatial correlation data to planning and oversight of transport and public 

space. By continuously revisiting the data and exploring the correlations between collisions and 
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public space, weather, and conditions, etc., the Safety and Environment division should be able to 

locate improvement areas to make streets safer. 

Agencies Involved: Traffic police, Road agencies, and Municipalities  
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Context 

Public contracts constitute about half of government spending. At the same time, government procurement 

processes in most countries are complex and opaque, which often leads to misuse of vast amounts of 

public funds. Extreme examples include billions of dollars in payments to non-existing firms and double 

payments. Opening procurement data can help address these issues and lead to a number of benefits such 

as: 

• Achieving value for money and savings of over 10 percent; 

• Strengthening the transparency, accountability, and integrity of public contracting; 

• Enabling larger number of companies to fairly compete for public contracts; and 

• Monitoring the effectiveness of service delivery. 

When all documents and data related to planning, award, execution, performance, and completion are 

published in an open, machine-readable format, citizens and businesses can engage in identifying and 

fixing problems. Proactive opening of road infrastructure contracts data would contribute to the Tanzanian 

president’s strategic focus on battling corruption.  

Current State 

During the Transport Data Assessment, the World Bank team met with a number of federal agencies and 

municipalities that collect and manage data related to procurement of goods and services related to 

transport infrastructure.  

TANROADS was identified as the key agency responsible for procurement of transport infrastructure 

construction and maintenance in the city of Dar es Salaam. Three of its directorates are responsible for 

various stages of procurement: 

• Directorate of Planning—responsible for preparation of plans for maintenance and development 

of trunk roads and bridges; 

• Directorate of Procurement and Contracts—responsible for managing all the procurement and 

issuance of tenders for goods, works, and consulting services, as well as for the contracts control; 

and 

• Project Directorate—responsible for implementation of construction projects. 

TANROADS currently shares some procurement information in the following ways: 

• on its web site (http://tanroads.go.tz) in pdf format; 

• via PPRA, which publishes tenders announcements on its online Tender Portal 

(http://tenders.ppra.go.tz); and 

• via local newspapers. 

http://tenders.ppra.go.tz/
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TANROADS has indicated readiness to share its procurement data in an open machine-readable format, 

as long as such sharing is in line with the guidelines of the PPRA. In a subsequent meeting, PPRA 

confirmed that it does not object to agencies releasing information in principle, and is supportive of the 

proposal for TANROADS to publish procurement data in an open format. 

While TANROADS is responsible for major roads, the three municipalities of Dar es Salaam are 

responsible for construction and maintenance of local roads. Ilala municipality indicated that it publishes 

announcements of road improvement plans at the local offices in paper format. It was, in principle, open 

to sharing the plans as open data. 

Project Recommendations 

1. Short term (1–3 months) 

TANROADS: 

• Identify the best location for publishing the data. Possible options include: 

• Tanzania’s Government Open Data Portal at http://opendata.go.tz—subject to the 

agreement of the e-government agency and the Open Data Working Group to include 

transport and/or procurement data,  

• SUMATRA’s website/portal—subject to their proceeding with an implementation of the 

proposal to host all transport-related data, and 

• TANROADS’ own website—if both of the above options are not feasible; 

• Nominate an official of TANROADS at the director level to be responsible for organizing the 

necessary processes for the collection of relevant data from the three directorates and the data’s 

ongoing, timely release in an open format according to an approved schedule; and 

• Publish procurement data in an open, machine-readable format so that the data are easily 

discoverable by citizens, businesses, other government agencies, and nongovernment 

organizations: 

• for the entire procurement process, from plans to contract completion, 

• as current as possible, and 

• historical data for as far back as possible. 

2. Medium term (3–6 months) 

TANROADS in collaboration with the World Bank: 

• Once procurement data are released, facilitate an Appathon to support development of a web site 

and of mobile applications by private sector developers; existing mobile applications for Africa 

may also be interested in including Tanzania in their coverage. 

• Visualizations of procurement flows can offer valuable insights on trends and patterns that can be 

used in decision making for policy and procurement operations. 

• Mobile and web site applications can automatically notify companies of procurement opportunities 

and awards, based on preselected criteria for goods and services of interest. 
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3. Long term (6–12 months) 

• PPRA: Adopt Open Contracting Data Standard (OCDS) for the implementation of the new 

procurement portal.  

Agencies Involved: TANROADS and Municipalities (local roads)  
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Context 

Improving accessibility can help overcome the spatial and opportunity barriers that are experienced by the 

poor. Transportation investments enhance access to jobs, education, health centers, and other 

opportunities, especially the marginalized sectors of society. “Transit provides services to transportation 

disadvantaged groups and fosters transport equity. It reduces the social discrepancy between the poor and 

the rich through mobility provision and improvement.”30 

Although the work in this study has focused on transport data at an urban level, a number of relevant data 

sources have been found that can be useful to begin to analyze the national level provision of transport 

services.  

Current Status 

As part of a national mapping initiative, the government in Tanzania has begun to map the location of 

health centers and hospitals. Combined with the national roads data, it is possible to begin to calculate the 

accessibility to these medical service facilities (using methods that are comparable to the ones previously 

explored). 

 

 

                                                 

30 Zang, M., S. Qing, and J. Sussman (1988). Job Accessibility in the San Juan Metropolitan Region: Implications for Rail Transit Benefit Analysis. 

Transportation Research Record. Paper No.98-1231. 
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Project Recommendations 

• Utilizing the current road network and location of health facilities, calculate the baseline 

accessibility to medical services on the road network.  

• Combine this information with locational data on women’s health and maternal mortality to 

develop an index of health accessibility impacts. 

• Integrate study findings into the national prioritization of road assets. This analysis can be used to 

identify the locations that are in most need of connections to health facilities, and therefore can be 

used as a prioritization tool at the national level for the creation of rural roads for the purpose of 

health centers and medical accessibility.   

Agencies Involved: TANROADS, Municipalities, and Ministry of Health 
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Context 

A more advanced system might be able to provide not static information, but real-time information on the 

system’s efficiency, including service distributions, usage, and real-time performance metrics. 

Automatics Data Collection Systems (ADCS) are often installed in transit systems to improve system 

performance and user experience. The most common kind of ADCS are AVL and AFC systems. The data 

created to support these systems can often be used to tackle key mobility issues.  

GPS data can be used to provide users with information about current service and waiting time. The 

transmission of these data in open standards and GTFS-RealTime, allows governments to provide 

information to the users, as well as to monitor the system and performance management. 

Smart cards can be integrated into transit systems to increase quality of service and increase a transit’s 

efficiency and security. The smart card also acts as a system integrator amongst all the modes, creating a 

seamless multimodal system for transit users. Smart card systems can leverage Open Standards and 

protocols that will further enable the integration of multiple modes and transit services. Besides increasing 

the quality of service and improving system integration, smart cards allow us to create subsidy schemes 

linked to social security infrastructures. 

The data from GPS trackers and AVL are quite large and complex; therefore, a city must have the technical 

capacities and infrastructure to store and share the data. In order to fully exploit the usage of these data, a 

city must follow the principles of ownership, interoperability, and scalability. 

Current Status 

The new BRT corridors in Dar es Salaam will provide the ability for users to pay using a smart card 

system. 

Project Recommendations 

1. Real-time service notification  

• In order to provide real-time information about the system, vehicles have to be equipped with GPS 

data. The new vehicles for the BRT will be able to provide these data. The recommendation is that 

the data is leveraged to create real-time service notifications for users. These data can be formatted 

to GTFS-RealTime or Siri, which would allow governments to leverage existing platforms that 

provide the analytics.  There are a number of open applications that leverage the formatted data to 

provide real-time information on next services. 

• It is also recommended that the data be made open through an Application Program Interface 

(API). 

• The power of real-time data gets unleashed when an API is used to open the data and allow it to 

flow to third-party developers and citizens in general. 
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2. Performance monitoring and evaluation 

• It is recommended that AVL data be integrated into the daily operations and planning of the 

systems.  

• Real-time data can also be used to measure performance of the transit system, creating indicators 

around the quality of the system, such as punctuality, crowdedness, and traffic bottlenecks, etc.  

This has created an added value not available before, such as knowing the level of crowdedness 

on the buses, which will be used to better inform users on their route choices and changing their 

travel behavior from peak to off-peak times.  

 

 

 

Origin destination estimation from AVL data 

• Each time a smart card is used it records a geo-tagged data point; if the user also has to use the 

card at the end of the journey, this data point is also recorded. Researchers have developed a 

method for inferring rail passenger trip origin-destination (OD) matrices from an origin-only AFC 

system to replace expensive passenger OD surveys. 

Targeted subsidies 

• Personalized smart cards can also be used to design different subsidy programs; for example, the 

government of Rio de Janiero pays when a user needs multiple transfers. The data can also be 

comb linked to social security infrastructure in order provide subsidies that target vulnerable 

populations. Bogota, Colombia, has done this by linking the smart card information to the national 

SISBEN database. This allows the local government to specifically target and subsidize the trips 

of the bottom 40% of the population, to which transit can be unaffordable.  

• Smart cards have to be implemented with a number of partners, including transit agencies, smart 

card vendors, and operators. 
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• Interoperability is at the heart of a successful smart card subsidy scheme. This will support the 

integration of different operators, vendors, and agencies 

Agencies Involved: SUMATRA and DART 
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Context 

The interrelation between transport and land use is at the heart of most urban transport projects. The 

cyclical nature between increases in transport and accessibility, and demand in land near transit that 

provides this access, is a key driver for investing in transport infrastructure in urban areas. 

Current Status 

Currently there is no plan as to how the planning and local authorities are going to account for the changing 

urban landscape around the transit system.  

At an international level, transit-orientated development research often relies on low frequency, manually 

collected data to make inferences on urban landscape and development patterns.  

Project Recommendation 

This very innovative recommendation leverages local work that has been done using unmanned air 

vehicles (UAV) and the cities continuous investments in transit corridors over the city (see Figure B7). 

What is proposed is to use these UAV, which provide very high-resolution imagery, to identify 

development changes in the urban fabric new buildings, including height, at a very low cost. Given that 

the city has already invested in the first BRT corridor, which will bring a set of new developments and 

revitalization to the urban area around it, it is recommended that the corridor should be mapped every six 

months in order to track the developments around the transit corridors. 

The data that are produced in this mapping will be hugely beneficial in various contexts:  

• At a local level, the data can be used as a frequently updated cadaster which will also allow for 

better fiscal monitoring of the development corridor. 

• From a planning perspective, the city will be able to identify which design elements of the urban 

fabric led to a more comprehensive transit oriented development around the corridor. These design 

elements can then be later integrated into the following phases of the BRT development plan in 

order to maximize the development around transit corridors. 

• At an international level, the data will be a groundbreaking and rich database with which 

researchers and academics can further study transit-oriented development—that will in turn place 

Dar es Salaam in the leading field in this study area.  

Agencies Involved: Municipalities 
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The simple GTFS file structure has prompted high levels of adoption and made it the standard format for 

transit data. As of June 2016, an estimated 1,048 transit operators (including 326 agencies) had released 

official GTFS feeds.31 Most of the feeds are from operators in the United States, Canada, Europe, 

Australia, New Zealand, and Japan, but experience with GTFS is also growing in World Bank client 

countries.  

To accommodate the varied and changing nature of transit services, Google continuously updates the 

GTFS specification by adding extensions, optional fields, and additional valid responses, which can then 

be used for different applications (see Table C1). Although the GTFS standard is not owned or managed 

by Google, its active involvement and ongoing support for GTFS modifications add to the 

institutionalization of the data format. In Europe, real-time transport data have been managed already for 

some time using a different standard, SIRI (Service Interface for Real-time Information), a real-time 

transport data protocol initially developed by France, Germany, the United Kingdom, and the 

Scandinavian countries. 

The files of a GTFS folder include: 

• agency 

• routes  

• trips 

• stop times 

• stops 

• calendar  

• optional tables: calendar dates, fare attributes, fare rules, shape, frequencies, transfers, and feed 

info 

The emergence of GTFS coincides and aligns with the emergence of a broader open data/open governance 

movement; therefore, the data can be used to not only access transit data for personal use, but also monitor 

and evaluate the provided services. The open and standardized reporting format, for example, allows 

citizens and transit users to compare scheduled services with their own experiences. With GTFS-

RealTime, users can even monitor actual performance of service delivery. This ability for citizen 

engagement, enabled by the GTFS protocol, is in itself an important development and one that 

governments are paying increasing attention to. In Brazil, for example, citizen dissatisfaction with public 

transport service quality and tariffs was one of the catalysts for the protests that paralyzed many Brazilian 

metropolitan areas in June of 2013. In the wake of the protests, cities across Brazil focused on opening up 

transport service data, and in recent months both the municipalities of Sao Paulo and the State of Rio, 

                                                 

31 GoogleTransitDataFeed. List of Publicly-Accessible Transit Data Feeds. 

https://code.google.com/p/googletransitdatafeed/wiki/PublicFeeds. Accessed May 2016 
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which manage inter-municipal services in the Rio metropolitan area, have promised open access to service 

data. In the case of Rio, supported by a World Bank policy loan, data will be released using the GTFS 

protocol. 

A number of tools have been created that advantage the GTFS standard to provide better information 

about the public transportation network, data analytics on the performance of the transportation network, 

timetables, and accessibility analytics, etc. Some of these applications are highlighted in Table C1.  

 

Trip planning 

and maps  

Applications that assist a transit 

customer in planning a trip from one 

location to another using public 

transportation 

Google Maps, OpenTripPlanner, Bing 

Maps, Hopstop, Transit App for iOS, 

Nokia transport, RouteShout, Tiramisu 

Ride sharing 

Applications that assist people in 

connecting with potential ride sharing 

matches 

Parkio, Avego 

Timetable 

creation  

Applications that create a printed list of 

the agency’s schedule in a timetable 

format 

TimeTablePublisher 

Data 

visualization 

Applications that provide graphic 

visualizations of transit routes, stops, 

and schedule data 

Walk Score, Apartment Search, 

Mapnificent, Analyst extension for 

Open Trip Planner 

Accessibility 

Applications that assist transit riders 

with disabilities in using public 

transportation  

Sendero Group BrailleNote GPS, Travel 

Assistant Device 

Planning 

analysis 

Applications that assist transit 

professionals in assessing the current or 

planned transit network  

OpenTripPlanner Analyst Extension, 

Graphserver, Transit Boardings 

Estimation and Simulator Tool, 

TransCAD 6.0 

Interactive 

Voice 

Response 

(IVR) 

Applications that provide transit 

information over the phone via an 

automated speech recognition system 

BusLine, TransitSpeak, TravelSpea 

                                                 

32 Modified from A. Antrim and S. Barbeau. The Many Uses of GTFS Data: Opening the Door to Transit and Multimodal Applications. 
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Real-time 

 transit 

information 

Applications that use GTFS data along 

with a real-time information source to 

provide estimated arrival information to 

transit riders  

OneBusAway, NextBus, TransLoc, 

Moovit, next bus arrival signs at bus 

stops (e.g., in Santiago, São Paulo) 

Dedicated 

SMS 

applications 

Applications designed for feature 

phones without data capabilities  
RouteShout, Transantiago's SMS Bus 

Many transit agencies have instrumented Automatic Data Collection Systems (ADCS) on their transit 

vehicles to monitor vehicle location and gather system performance information in order to improve 

quality of services. The ADCS includes: (1) AVL system that monitors vehicle location using Global 

Positioning System (GPS); (2) Automatic Passenger Counter (APC) that collects number of passengers 

boarding and alighting at each stop; and (3) AFC system that uses contactless smart cards to automatically 

collect fare payment and reduce boarding time. Significant amounts of transit data are collected as results 

of the ADCS deployment. The massive ADCS data are largely underutilized due to a substantial amount 

of resources and efforts required to transform them into information. 

Processing and combining these data can provide many insights into the performance of the system. This 

requires merging of a number of large datasets into a single transit database, automated to process and 

calculate measures for a number of applications. A methodological data analysis framework, as shown in 

Figure C1, has previously been developed to process massive transit data including vehicle location, 

passenger count, and electronic fare transactions.33 

 

 

 

 

 

 

 

 

 

                                                 

33 C.-F. Liao, and H. Liu, “Development of Data-Processing Framework for Transit Performance Analysis,” 

Transportation Research Record: Journal of the Transportation Research Board 2143(-1): 34-43, 2010. 
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As cities implement AVL and AFC systems, amongst these other ADCS systems, the following principles 

must be considered: 

• Ownership and Storage: It is of most importance that all the data that is being collected through 

these systems is owned by the city—and that this is made explicit in the contract. Although many 

cities are often given ‘mirrors’ to inspect the database, this does not allow them to access the data 

directly, which allows for more complex analysis and opening the data for public application 

development.  

Given the high volume of data that are being collected, special considerations have to be made for 

the storage of the data. Once again, if this procedure is given to a third party, it must be made 

explicit that although the data are stored elsewhere, the ownership remains with the city.  

• Scalability: Many times, an AVL or AFC system is applied to a target corridor or mode as a pilot. 

It is important to consider that any of these systems are able to scale up to include larger number 

of modes and transactions.  

• Interoperability: Interoperability refers to the ability of different information technology systems 

and software applications to communicate, exchange data, and use the information that has been 

exchanged. As a transit network expands, many times new modes, and fare collection systems, 

etc., will be added to the original ADCS development. Therefore, in order to avoid being locked 

in a single source, any system that is procured has to be able to operate with a number of other 

different technologies seamlessly.  

 

 

 

  

                                                 

34 Ibid.  
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• The update of the Dar Transport Strategy should include strategic actions to improve the collection, 

management, and use of transport data (such as those suggested in this report). 

• The update of the Dar Transport Strategy should consider the provision of data to transport users 

to influence modal choices in line with the strategy’s objectives. 

• National and municipal political leaders should consider the value of transport-related data in 

building public participation and support in transport improvement. 

• In the absence of definitive national laws, the transport authorities should develop and apply a 

Code of Practice on the protection of privacy in the use of the increasing amount of individual-

level transport-related data becoming available (such as AFC data), including procedures for 

anonymization. 

• The transport authorities should adopt standard terms and conditions permitting the use of their 

data for any lawful purpose, but with the exclusion of any liability, with the prohibition of claims 

that the authorities endorsed the application, and with clear statements of the origin of the data and 

whether the data has been changed. An internationally recognized standard license such as 

Creative Commons Attribution 4.0 should be considered. 

• The transport authorities should explore with the Tanzania Open Data team whether transport data 

could be hosted on www.opendata.go.tz and how real-time data could be surfaced. 

• The permanent contract for the operation of BRT should ensure that data ownership will lie with 

SUMATRA and that SUMATRA will be able, if they choose, to make the data freely available to 

others. 

• The institutions should form a Joint Transport Data Committee charged with setting common 

technical standards for transport-related data, with defining standard policy and procedural 

protocols for the sharing of data among transport agencies and with maintaining common reference 

data. SUMATRA could play a leading role in this. 

• The Committee should help the transport sector institutions to provide united and influential input 

into other data initiatives, such as the National Spatial Data Infrastructure.  

• The Joint Transport Data Committee should set minimum standards for data management and 

sponsor-related capacity building programs for individual agencies. 

• The Joint Transport Data Committee should promote the use of international and other standards 

for the collection and distribution of transport data, including GTFS. 

• Each agency should identify the information that it currently has available, the information that 

would help it more efficiently and effectively achieve its responsibilities, and the possibilities for 

gathering information from within and outside the transport system. 

http://www.opendata.go.tz/
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• The Joint Transport Data Committee should help agencies develop capacity for handling real-time 

data and distributing it to a large number of users. 

• There should be a program of capacity building for senior transport professionals to increase 

understanding of the potential of data to improve the efficiency and effectiveness of the transport 

system, the potential sources of data, and the skills necessary to exploit the data. 

• There should be a program of practical demonstrators to not only give data-driven benefits to the 

development of transport policies and infrastructure in Dar es Salaam but also to develop 

knowledge and confidence among transport professionals in applying data-driven techniques. 

• The suggested data-sharing protocol among transport agencies should be applied to the supply of 

timely data to the municipalities as well. 

• The transport agencies should take into account the needs of developers and other users to 

prioritize the collection and distribution of data. 

• The transport agencies should consider how to migrate from the civic data collection efforts, which 

have proven value, to more sustainable data feeds in terms of quality, standards, and availability. 

• The new BRT gives an opportunity to show the potential of electronically delivered static and real-

time information, and DART and SUMATRA should engage with the developer community to 

exploit this opportunity for the benefit of Dar es Salaam as a whole. 

• TANROADS and the Dar es Salaam municipalities should work with the digital mapping services 

to provide traffic congestion and parking information in ways that would promote the use of public 

transport alternatives in line with the transport strategy. 

• The government of Tanzania should consider the perceived obstacles to the use of government 

data in general and make any necessary changes to the draft Open Data policy. 

• The transport agencies, through the Joint Transport Data Committee, should engage with 

innovators and academic institutions in order to publish transport data in ways that will facilitate 

re-use. 


