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Abstract 

The research is set out to see how ITS could offer a solution to the problem of traffic control 

in the heart of Harare, which is referred to as the Central Business District. With increasing 

growth and urbanization of Harare CBD, the emergence of traffic congestion resulted in delays, 

increased levels of pollution, and generally reduced quality of life for citizens. The research 

effort solely aims to investigate the application and effect of ITS technologies within the CBD 

with a view to improving traffic flow, easing congestion, and increasing transportation 

productivity. Literature reviewed traffic management strategies; it also highlighted challenges 

that face traffic management in an urban area. In addition, it investigates transportation 

systems, particularly those utilizing technologies in optimizing traffic operations. Moreover, it 

provides case studies of the deployment of ITS in cities with valuable insights and lessons that 

can be adapted to Harare's circumstances. The methodology section describes the research 

design and approach adopted and details the data collection methods used. It will help in 

understanding the existing pattern of traffic, identify congestion hotspots in Harare CBD and 

effectiveness of the present system of traffic management through surveys, interviews, and 

analysis of traffic data. The research will study in detail the Harare Central Business District 

focusing on its characteristics and transport system. Research regarding traffic will be done to 

study the current scenario of the CBD area in detail. This analysis will find key issues and 

challenges associated with traffic congestion and management, proving a base in the evaluation 

of the effectiveness of the ITS technologies in addressing these. The following chapters explore 

and propose ITS solutions for Harare. An overview of the applicable ITS technologies is given 

with an explanation of their potential benefits and drawbacks. The research will then produce 

specific ITS solutions that suit Harare CBD's needs by considering the local context, the 

infrastructure, and resources available. The chapter on implementation and evaluation will 

devise a strategy of how the chosen ITS technologies can be implemented in the CBD. This 

shall ensure practicality by assessing feasibility and cost-effectiveness. To this end, the impact 

these solutions will have on traffic flow and congestion reduction will be assessed, providing 

empirical evidence of their efficacy. It is, therefore, in the light of the above that this dissertation 

seeks to supplement this scant body of knowledge by providing important insights into the 

potential that intelligent transportation systems have in traffic management in Harare CBD. 

The findings and recommendations will, therefore, help in the better decision-making processes 

that must be made by policymakers, urban planners, and transportation authorities with a view 

to improving traffic conditions and the general urban mobility experience in the CBD of 

Harare. 
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Chapter 1 

1.1 Introduction 

The city of Harare is the seat of governance and administrative operations for the country of 

Zimbabwe and has rapidly surged forward with the urbanization phenomenon, accompanied 

by burgeoning demographic growth in the preceding epochs. This has accelerated urban sprawl, 

which has precipitated increased vehicular congestion that causes a different array of problems, 

including prolonged durations of vehicular travel, heightened pollutants increasing 

environmental degradation, and the resultant deterioration of communal living standards 

perceived by its occupants. To intervene appropriately in this dire situation, there is a dire need 

to implement proficient vehicular flow management strategies geared toward improving 

congestion and facilitating the efficiency of transport. 

This scholarly presentation seeks to explore the utilization of advanced ITS as a plausible 

means of establishing a solution to traffic-related predicaments within the CBD. The following 

are intelligent transportation systems that blend uniquely with the state-of-the-art technologies 

in sensors, communicative networks, and data analytical capabilities in compiling, sharing, and 

analysing information in real-time to fine-tune vehicle operation dynamics for improved 

efficiency of the overall transportation framework. Such cutting-edge ideas can reduce the 

traffic congestion woes and bring improved urban transit experiences to the people of Harare 

CBD. 

This paper provides the main drive that primarily forms the basis for discussing the 

implementation as well as potentialities of intelligent transportation system, ITS modalities in 

this peculiar setting of vehicular movement congestion as experienced in the CBD. The above 

vision indicates an exploratory path to unravel major mysteries and bottlenecks of the 

municipal transport system by observing prevailing vehicular flow modal patterns, aggregation 

hotspots, and precursor traffic control strategies. The exposition is set to embark on a thorough 

analysis to be able to identify mechanisms by which smart transportation paradigms can be 

assimilated into the infrastructural confinements of Harare effectively to induce interventions 

into those barriers. 

The modality of inquiry encompasses a duality of quantitative, alongside, qualitative 

modalities. Enumerated questionnaires, conversation engagements, and the analysis of 

vehicular movement metrics will form the basis of extracting information on current states of 

vehicular flow, societal views, and effectiveness of existing conveyance modulation strategies. 
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The area under investigation, referred to as CBD, is to be comprehensively analysed in 

consideration of unique topographical, populous, and infrastructural characteristics that assure 

proposed solutions are relevant to contextual factors. 

The dissertation attempts to assess a variety of ITS technologies relevant to the needs of traffic 

surveillance in the CBD of Harare. Integrations envisioned include traffic surveillance 

frameworks, malleable signal control mechanisms, erudite parking resolutions, sophisticated 

commuter enlightenment systems, etc. The strengths and adverse sides of every technology 

will be evaluated in trying to determine whether such technologies can be suitable for 

implementation within the Central Business District of Harare context. 

Furthermore, there will be the development of a schematic action framework which helps to 

explain the feasibility and economic viability involved in incorporating ITS innovations into 

Harare's transit system infrastructure compounds. This will comprise infrastructural 

considerations, economic deliberations, and stakeholder involvement. Moreover, the academic 

paper will conduct an analysis with respect to the implications that the proposed 

implementations will have on vehicle flow, congestion reduction, and the amplification of 

overall transit efficiency through simulation models coupled with practical analysis. 

Conclusively, it is the researchers' hope to bequeath insights of utility together with 

advisements to the entities of policymaking, urban development strategists, and transit 

overseers existing in the CBD. Such elucidations might undergird the substratum for the 

enactment of decisions grounded in empirical evidence and invigorate the adoption of astute 

transit systems that seek to enhance the regulation of traffic, reduce congestion, and raise the 

existential quality for the denizens of Harare. 

Furthermore, there will be the development of a schematic action framework that will help give 

details on practicability and economic viability involved in integrating the ITS innovations 

within compounds of Harare CBD's transit system infrastructure. The plan encapsulates 

considerations pertinent to infrastructural requisites, economic deliberations, and the 

inclusivity of pertinent stakeholders. As an extension, the academic paper will also make 

research into what effect the proposed changes will have on vehicular flux, easing congestion, 

and augmenting overall transit efficiency by building simulation models coupled with 

empirical analysis. Conclusively, the researchers hope to leave lessons of value and 

recommendations to the institutions of policymaking, urban development strategists, and 

transit overseers within the CBD. Such clarifications may provide a basis for the 
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implementation of evidence-based decisions, catalysing the execution of smart transit systems 

targeting the improvement in traffic management, reduction of congestion, and promoting the 

standard of living among Harare residents. 

1.2 Background of the Study 

The capital city of Zimbabwe, Harare, has increased tremendously in terms of population and 

urbanization in the past decades. This increment in urbanization has increased the number of 

vehicles on the road in the city and has resulted in huge traffic congestion and other associated 

problems. Congestion not only disturbs the smooth flow of traffic but also affects the 

environment negatively, public health, and the quality of life of citizens. Numerous factors 

have caused congestion in the transportation system of Harare CBD. These include outdated 

infrastructure with poor road networks and inefficient strategies applied in traffic management, 

not forgetting the lack of real-time information on traffic. These are challenges that easily call 

for innovative, effective solutions to improve traffic flow, reduce congestion, and increase 

transport efficiency. 

ITS is very promising for such challenges in traffic management. ITS applies the latest 

technologies, sensors, communication networks, and data analytics in collecting and analysing 

real-time traffic data. Such data can be used in signal timing, dynamic route guidance to drivers, 

and effective strategies of traffic management. Although intelligent transportation systems have 

been successfully implemented in quite a few cities across the world, very little attention has 

been paid to their application in the CBD. Accordingly, the present study aims to fill this lacuna 

by investigating the integration of ITS technologies into the transport infrastructure of Harare. 

The present study tries to find the exact challenges and limitations of the city by looking into 

the existing traffic conditions, congestion patterns, and the effectiveness of the current 

management strategies on traffic in the CBD. In this sense, the present study proposes a 

comprehensive analysis with the view to proposing tailored ITS solutions that can deal 

effectively with these challenges and improve traffic flow and congestion management in 

Harare CBD. 

These findings will, therefore, add to the current body of knowledge on traffic management 

and prove of value to policymakers, urban planners, and transport authorities of Harare. The 

research findings could contribute to facilitating evidence-based decision-making processes for 

intelligent transportation systems in the interests of improving overall transportation efficiency 

and quality of life in Harare. 
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1.3 Statement of the Problem 

Substantial traffic congestion is extensive issue experienced within the Central Business 

District of Harare in Zimbabwe. The city is fast urbanizing with an increased population, 

causing pressure on the transportation infrastructure, which is unable to oversee the ever-

growing number of vehicles. This causes disruption of traffic and increases the travel times 

involved, hence reducing transport efficiency. The key challenges are the insufficient strategies 

for traffic management and limited integration of intelligent transport systems into Harare 

CBD's infrastructure. These are combined with the inadequacy of the current traffic 

management measures to help meet growing traffic demands, causing bottlenecks and gridlock 

at some junctions. 

 A lack of real-time traffic information catalysis the congestion problem, adding to a poor 

utilization of high-technology methods. This study will, therefore, be set out to establish 

whether ITS technologies can really bring the much-needed solution to alleviate traffic 

congestion and efficiently manage transportation in the CBD. The research will, therefore, be 

invaluable in giving insights into suggestions that can be made to Harare policymakers and 

authorities responsible for transportation on the challenges and limitations of the current traffic 

management system and assessing potential benefits which may be derived, and feasibility 

involved in the implementation of ITS. 

 

1.4 Justification / Rationale of the Study  

This research is very important because there is an alarming need for strategies on effective 

traffic management within Harare CBD. With fast urbanization and population increase, the 

severe congestion that ensues has plagued the daily lives of residents and slowed economic 

activity. This study investigates the integration of ITS to provide practical solutions in reducing 

congestion and improving the flow of traffic for enhanced transportation efficiency. The 

findings of the study will, therefore, increase the current knowledge related to traffic 

management and help decision-making among the policymaker, urban planner, and the 

transportation authority on how best to approach the traffic challenges in Harare CBD. 

1.5 Research Objectives  
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1. To assess the current traffic conditions and congestion patterns in Harare CBD, 

including identifying major congestion hotspots and understanding the factors 

contributing to traffic congestion. 

2. To evaluate the effectiveness of existing traffic management strategies in Harare 

CBD and identify their limitations in addressing traffic congestion. 

3. To explore and analyse the potential benefits and feasibility of integrating 

intelligent transportation systems (ITS) technologies, such as traffic monitoring 

systems, adaptive signal control, and dynamic route guidance, to alleviate traffic 

congestion in Harare CBD. 

4. To develop evidence-based recommendations for policymakers, urban planners 

and including transportation authorities in Harare regarding the implementation of 

ITS technologies and enhanced traffic management stratagems to improve traffic 

flow, lessen congestion, and improve transportation efficiency in the city. 

 

1.6 Research Question  

 
1. What are the major traffic congestion hotspots in Harare, and what factors 

contribute to the congestion in those areas?  

2. How effective are the current traffic management strategies implemented in Harare 

in addressing traffic congestion? What are the limitations of these strategies?  

3. What are the potential benefits of integrating intelligent transportation systems 

(ITS) technologies, such as traffic monitoring systems, adaptive signal control, 

and dynamic route guidance, in addressing traffic congestion in Harare? 

4. What are the feasibility and real-world considerations of implementing ITS 

technologies in Harare's transportation infrastructure and how can these 

technologies be successfully joined to enhance traffic flow, reduce congestion, and 

improve transportation competence in the city? 

 

1.7 Assumptions/ Hypothesis  

It is expected that the integration of ITS technologies into the Harare transportation 

infrastructure will reduce traffic congestion. Provision of real-time traffic information, adaptive 

signal control, and dynamic route guidance is expected to optimize traffic flow, leading to 

reduced travel times and increased transportation efficiency. This will really help to solve the 
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current shortcomings in the traffic management system with effective solutions aimed at 

reducing congestion and improving the quality of transport in general within Harare. 

1.8 Significance of Study 

This research work is timely in the sense that it will go a long way in mitigating the problem 

of traffic congestion in Harare. The findings and recommendations will help the policymakers, 

urban planners, and transport authority's make decisions that are based on evidence in the 

implementation of intelligent transport systems and improved traffic management strategies to 

improve transportation efficiency and enhance quality of life. 

1.8.1 Significance of Study to the Researcher  

 

This work can help the writer make his contribution to the future field of transportation 

management and intelligent transportation systems. It gives him the opportunity to gain a deep 

level of knowledge and expertise in addressing the actual problem of traffic congestion to 

further professional development and academic and professional reputation. 

1.8.2 Significance of Study to the City of Harare 

This study is particularly very important for Harare City, as it offers tailored solutions to the 

traffic congestion problem. The findings and recommendations can, therefore, aid policy 

makers and transportation authorities in making informed decisions toward improving the flow 

of traffic, decongestion, enhancing efficiency in transportation, and ultimately bettering the 

quality of life for residents within this city. 

1.8.3 Significance of Study to the Academia  

It is an addition to the academy and expands the existing knowledge base in transport 

management and intelligent transport systems, particularly in the Southern African region. It 

adds to the existing body of literature and provides insight into the effectiveness of ITS 

technologies in mitigating traffic congestion, together with the provision of a reference point 

for future research or academic discourses. 

1.9 Delimitations of the study  

Delimitation of the study simply is an explicit boundary or constraint set by the researcher that 

summaries the scope and boundaries of a study. It narrows down the subject of study by 

excluding variables, populations, time limits, geographical locations, and other aspects not 

relevant to attaining the research objectives. The limitations of the study are that it is limited to 
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only Harare, Zimbabwe, and traffic congestion issues; secondly, it does not consider other cities 

or regions. It bypasses a detailed analysis of the social and economic impacts of congestion 

and focuses mostly on traffic management strategies and integration of the ITS. 

1.9.1 Sample size 

The study will focus on the City of Harare the CBD, which may not be representative of all 

cities in Zimbabwe or other countries. 

1.9.2 Scope of study 

The scope of study is the extent and boundaries within which the research is conducted. It 

specifies the aspects, variables, populations, time limits, and geographical locations covered 

by the study. 

1.9.2.1 Content Scope 

This research is focused on the issue of traffic congestion in Harare's Central Business District. 

It, therefore, has a detailed analysis of the strategies applied in the management of traffic within 

the stated geographical area, the challenges faced, and practical solutions. The study shall 

investigate how ITS technologies such as traffic monitoring, adaptive signal control, and 

dynamic route guidance can be utilized in decreasing congestion and enhancing transportation 

efficiency within the CBD. It is confined only to the Harare CBD, which then allows the 

crafting of a more focused argument concerning the situation of traffic congestion in that urban 

setting. 

1.9.2.2 Geography Scope 

The study is confined to Harare city, Zimbabwe. It confines itself to the Central Business 

District of Harare. It brings out clearly issues of traffic congestion, traffic management 

strategies, and integration of ITS in this geographic boundary. Exclusion of any other city or 

region in Zimbabwe or elsewhere has been done so that the scope may become narrower in 

nature to enable examination of the traffic conditions and management practices within the 

central business district of Harare. 

1.9.2.3 Time Scope 

This study was conducted in Zimbabwe, focusing on the CBD. The setting of the study was in 

Harare from August to December 2024. The study focused on a single city; otherwise, the 

research would have taken place throughout the province or country. This was done because of 
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the time constraint. The researcher was a student, and due to the time constraint placed on her, 

she found it hard to conduct a scale of this nature. 

1.9.2.4 Competitors Scope 

The competitors' scope of this study refers to the specific area in which competing entities or 

organizations will be analysed and compared. In this context, it refers to the analysis of various 

traffic management strategies, initiatives, or intelligent transportation systems (ITS) 

implemented by other cities or regions dealing with similar traffic congestion issues. The 

research will investigate and evaluate these competitors' practices, approaches, and outcomes 

to gain insights, lessons, and potential best practices that can be applied to the context of 

Harare's traffic congestion problems. 

1.10 Limitations of study 

This study has some limitations that should be noted. First, the study focuses solely on traffic 

congestion issues in Harare's Central Business District (CBD), limiting the findings' 

applicability to other areas of the city or different urban contexts. The findings may not apply 

directly to Harare's suburbs or rural areas. Second, the study is based on available data sources, 

which may be limited in terms of accuracy, completeness, and timeliness. Traffic data, such as 

traffic volume or congestion measurements, may be inaccurate or inconsistent. 

Third, the study's examination of intelligent transportation systems (ITS) technologies and their 

potential benefits is founded on theoretical frameworks and prior research. Practical 

implementation considerations like financial constraints, infrastructure requirements, and 

public acceptance are not thoroughly investigated. Furthermore, the study does not thoroughly 

investigate the social and economic consequences of traffic congestion, instead focusing on 

traffic management strategies and ITS integration. 

 The broader implications, such as environmental impact or economic productivity, are beyond 

the scope of this research. Finally, the researcher's biases, viewpoints, and experiences may 

influence the study's design, implementation, and interpretation. It is important that a 

researcher should be aware of their preconceptions and when they do, they should be able to 

take steps to abate their negative influence on said study.  
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Chapter 2: Literature Review 

2.1 Introduction. 

One of the key management challenges facing most fast-growing cities in the world, including 

Harare, Zimbabwe, is how to manage traffic congestion. The literature review puts into 

perspective the existing knowledge in academic and industry circles on the application of 

Intelligent Transport Systems in solving traffic congestion. This review examines theoretical 

frameworks, empirical evidence, and best practices for integrating ITS technologies such as 

traffic monitoring, adaptive signal control, and dynamic route guidance. This chapter 

synthesizes the basic ground for understanding the potential benefits and limitations of 

implementing ITS within the Harare Central Business District. 

2.2 Theoretical Framework 

Intelligent Transportation Systems (ITS) is in relation to the incorporation of advanced 

information and communication technologies into transportation infrastructure and vehicles to 

enhance the efficiency, safety, and sustainability of transportation networks (Sussman, 2005). 

ITS technologies include a wide range of applications, such as traffic monitoring and control, 

vehicle-to-infrastructure (V2I) communication, dynamic route guidance, and advanced 

traveller (Alade, 2018)information systems. 

The main purposes of ITS are to decrease traffic congestion, improve transportation system 

performance, enhance safety, and reduce environmental impacts (Balci, 2014). By collecting 

real-time data, coordinating traffic signals, and providing drivers with up-to-date information, 

ITS can help optimize the flow of vehicles, reduce travel times, and mitigate the negative 

consequences of congestion, such as increased fuel consumption and air pollution. 

Although the implementation of ITS is more advanced in developed countries, several African 

nations have started to explore and adopt these technologies to address their transportation 

challenges (Ndibatya, 2018). In South Africa, for example, the City of Cape Town has 

implemented an Integrated Rapid Transit (IRT) system that utilizes ITS components, such as 

automatic vehicle location, real-time passenger information, and electronic fare collection 

(Behrens, 2010). The IRT system has been credited with improving public transportation 

efficiency, reducing travel times, and enhancing the overall user experience. 

Another example is the implementation of an advanced traffic management system (ATMS) in 

Nairobi, Kenya. The ATMS includes the installation of closed-circuit television (CCTV) 
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cameras, vehicle detectors, and centralized traffic control centres to monitor and manage traffic 

flow in the city (Opiyo, 2016). This system has helped Nairobi's authorities to better respond 

to traffic incidents, optimize signal timings, and provide real-time information to drivers. 

In Nigeria, the Lagos State Government has been exploring the use of intelligent traffic 

management systems, including automated traffic signal control and electronic toll collection 

(Alade, 2018). These initiatives aim to alleviate the severe traffic congestion that plagues the 

city of Lagos, which is known for its lengthy commute times and prominent levels of air 

pollution. 

Another notable example is the implementation of a bus rapid transit (BRT) system in Dar es 

Salaam, Tanzania. The Dar es Salaam BRT system, known as "Dar Rapid Transit" (DART), 

integrates various ITS technologies, such as automated ticketing, vehicle tracking, and real-

time passenger information (Mfinanga, 2013). The DART system has been successful in 

reducing travel times, improving service reliability, and enhancing the overall quality of 

(Ndibatya, 2018) (Opiyo, 2016)public transportation in the city. 

The theoretical framework underpinning this study on the implementation of Intelligent 

Transportation Systems (ITS) in Harare, Zimbabwe, draws on two key concepts: systems 

theory and the diffusion of innovation theory. Systems theory provides a holistic perspective 

for understanding the transportation system as a complex, interconnected entity (Rodrigue, 

2020). This approach recognizes that the successful implementation of ITS technologies relies 

on the seamless integration of various subsystems, including vehicles, infrastructure, and 

control/information systems (Katsaros, 2021). By applying systems theory, the study can delve 

into the intricate relationships and interdependencies within Harare's transportation landscape, 

identifying how the integration of ITS can optimizes the overall network performance. 

The diffusion of innovation theory, as proposed by (Rogers, 2003) and further developed by 

(Greenhalgh, 2004), examines the process by which innovative technologies are adopted and 

spread within a social system. This theoretical lens is particularly relevant in the context of ITS 

implementation in a developing city like Harare, where the adoption of these advanced 

technologies may face unique social, cultural, and organizational challenges (Safi, 2022). 

Understanding the factors that influence the diffusion of innovation, such as perceived relative 

advantage, compatibility, and complexity, can inform strategies for promoting the acceptance 

and widespread adoption of ITS among various stakeholders, from transportation authorities 

to the local community. 



11 
 

By integrating systems theory and the diffusion of innovation theory, the theoretical framework 

provides a comprehensive understanding of the multifaceted and interconnected factors that 

influence the successful implementation of ITS in Harare's transportation system. This 

integrated approach, which considers both the technical and the social dimensions of ITS 

integration, is crucial for developing effective strategies and recommendations that can address 

the specific challenges and opportunities present in the city's unique context (Taniguchi, 2021). 

The relevance of this theoretical framework lies in its ability to guide the research design, data 

collection, and analysis, ensuring that the study takes a well-rounded and informed approach 

to exploring the implementation of ITS in Harare. Ultimately, the insights gained from this 

theoretical grounding will contribute to the development of sustainable and impactful solutions 

for enhancing the city's transportation system through the effective integration of Intelligent 

Transportation Systems. 

 

2.2.1 Challenges and Barriers to ITS Implementation in Africa 

Despite the potential benefits of ITS, the adoption and implementation of these technologies in 

Africa still face several challenges and barriers. Several African countries have inadequate 

financial resources to source in the development and preservation of advanced transportation 

infrastructure and ITS technologies (Ndibatya, 2018). Securing funding for large-scale ITS 

projects can be a significant challenge. 

Some African cities lack the necessary telecommunications and transportation infrastructure to 

support the implementation of comprehensive ITS solutions (Opiyo, 2016). Upgrading and 

integrating these systems can be a complex and costly undertaking. Inefficient or outdated 

transportation policies, institutional fragmentation, and a lack of coordination among relevant 

stakeholders can hinder the successful deployment of ITS (Alade, 2018). Establishing the 

necessary regulatory frameworks and institutional arrangements is crucial for effective ITS 

implementation. 

Many African countries face a shortage of technical expertise and skills required for the design, 

deployment, and maintenance of ITS technologies (Ndibatya, 2018). Capacity-building 

initiatives and knowledge transfer are essential for addressing this gap. Gaining public 

acceptance and awareness of the benefits of ITS can be a challenge, as some communities may 

be hesitant to adopt modern technologies or perceive them as intrusive (Opiyo, 2016). Effective 
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stakeholder engagement and public education campaigns are necessary to overcome this 

barrier. 

2.2.2 Potential Benefits of ITS Implementation in Africa 

Despite the challenges, the implementation of ITS in African cities can bring about significant 

benefits. ITS technologies, such as adaptive traffic signal control and dynamic route guidance, 

can help optimize the movement of vehicles, reduce travel times, and alleviate traffic 

congestion (Alade, 2018). These applications, like automated ticketing, vehicle tracking, and 

real-time passenger information, can improve the reliability, accessibility, and user experience 

of public transportation systems (Mfinanga, 2013).  

ITS-enabled features, such as advanced driver assistance systems and vehicle-to-vehicle (V2V) 

communication, can help prevent accidents and enhance the overall safety of the transportation 

network (Balci, 2014).By improving traffic flow and reducing vehicle idling and emissions, 

ITS can contribute to the mitigation of air pollution and greenhouse gas emissions, supporting 

sustainable urban development (Balci, 2014).  Efficient transportation systems enabled by ITS 

can lead to improved accessibility, reduced travel times, and increased productivity, ultimately 

contributing to economic growth and development (Ndibatya, 2018).  

2.3 Best methods and tactics for implementing and utilizing ERP systems in the mining 

sector. 

To effectively implement and utilize Intelligent Transportation Systems (ITS) in the transport 

sector within Harare's Central Business District (CBD), a multi-pronged approach is necessary. 

Establish a dedicated ITS implementation taskforce comprising representatives from the local 

government, transportation authorities, public service providers, and community organizations. 

Facilitate regular stakeholder workshops and forums to gather input, address concerns, and 

foster a shared understanding of the ITS implementation process. Encourage collaborative 

decision-making and the development of a comprehensive ITS deployment plan tailored to the 

unique needs and constraints of the Harare CBD. Adopt a phased approach to ITS deployment, 

starting with pilot projects in selected areas of the CBD to evaluate the feasibility and 

effectiveness of various ITS technologies.  

Monitor the performance of the pilot projects, gather feedback from users, and make necessary 

adjustments before scaling up the implementation. Utilize the lessons learned from the pilot 

projects to inform the design and rollout of comprehensive ITS solutions across the Harare 

CBD. Invest in comprehensive training programs for transportation authorities, public service 
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providers, and the local community to enhance their understanding and skills in operating and 

maintaining ITS technologies. 

Establish dedicated ITS training centres or partnerships with educational institutions to ensure 

a steady supply of skilled professionals to support the long-term sustainability of the ITS 

system. Develop user-friendly interfaces and educational campaigns to promote the adoption 

and utilization of ITS technologies among the public. Conduct a thorough assessment of the 

existing transportation infrastructure and systems in the Harare CBD to identify opportunities 

for integrating ITS technologies. Ensure seamless integration between ITS components and the 

city's existing traffic management systems, public transit networks, and road infrastructure to 

maximize the effectiveness of the overall transportation system. Explore opportunities for 

leveraging existing communication networks and data sources to support the implementation 

and ongoing operation of ITS in the Harare CBD. 

By employing these methods and tactics, the implementation and utilization of ITS in the 

Harare CBD can be tailored to the specific needs and constraints of the local context, fostering 

a sustainable and efficient transportation system that enhances mobility, safety, and the overall 

quality of life for the city's residents and visitors. 

2.4 Relevance of the Theoretical Frame to the study 

 

The significance of the theoretical framework in this study focusing on the introduction of 

Intelligent Transportation Systems (ITS) in Harare, Zimbabwe cannot be overstated. It serves 

as a crucial basis for the research, offering valuable insights into the complex dynamics at play. 

(Alade, 2018)central to the framework is the systems theory approach, which views the 

transportation system in Harare as an interconnected and intricate entity. This perspective is 

vital for understanding how ITS technologies can be effectively implemented, as they rely on 

the harmonious integration of various components such as vehicles, infrastructure, and 

control/information systems. 

 By utilizing systems theory, the study can explore the intricate interrelationships within 

Harare's transportation system and uncover how the adoption of ITS can enhances overall 

network performance. Additionally, the framework incorporates the concept of technological 

innovation diffusion, which examines how modern technologies are adopted and diffused 

within a societal context. This perspective is especially pertinent given the unique challenges 

of implementing ITS in a developing city like Harare. 
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2.5 Summary 

The literature review highlights the potential of Intelligent Transportation Systems (ITS) to 

address the pressing issue of traffic congestion in urban centres across Africa, including the 

city of Harare, Zimbabwe. While the adoption of ITS in Africa is still in its nascent stages, the 

experiences of countries like South Africa, Kenya, Nigeria, and Tanzania provide valuable 

insights into the opportunities and challenges associated with ITS implementation. 

To successfully integrate ITS technologies in Harare's Central Business District, it will be 

crucial to address the financial, technological, institutional, and capacity-building barriers 

identified in the literature. Developing a comprehensive and collaborative approach that 

involves policymakers, transportation authorities, the private sector, and the local community 

will be essential for overcoming these challenges and harnessing the full potential of ITS to 

improve traffic management and enhance the overall transportation system in Harare. 
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Chapter 3: Methodology 

3.1 Introduction  

The chapter describes the methodology that was used in conducting the study on the 

implementation of ITS in Harare, Zimbabwe. The research design will follow a mixed-method 

approach, which combines qualitative and quantitative techniques to give a complete 

understanding of opportunities and challenges brought about by the integration of ITS into the 

city's transportation system. This is a case study research effort conducted with the Harare 

Central Business District (CBD) as the core research setting. Semi-structured interviews and 

survey questionnaires will be used, together with the analysis of relevant documentation and 

secondary sources in collecting data for the study. Thematic analysis, statistical analysis, and 

integration of the qualitative and quantitative results are proposed for effective coverage of the 

set research objectives. 

3.2 The Research Design 

The research design for this study on the implementation of Intelligent Transportation Systems 

(ITS) in Harare, Zimbabwe, follows a mixed-methods approach. A research design can be 

defined as the overall strategy or framework that guides the collection, analysis, and 

interpretation of data to address the research objectives (Creswell. J.W. and Creswell, 2017). 

The mixed-methods approach involves the integration of both qualitative and quantitative 

research techniques, allowing for a more comprehensive understanding of the research problem 

(Ivankova, 2007). This approach is particularly relevant in the context of ITS implementation, 

as it enables the researchers to explore the complex interplay between the technological, 

organizational, and social factors that influence the successful integration of these systems 

within Harare's transportation landscape. 

The research design combines a case study strategy, focusing on the Harare Central Business 

District (CBD) as the primary unit of analysis, with data collection methods such as semi-

structured interviews, survey questionnaires, and the analysis of relevant documentation and 

secondary sources. This combination of qualitative and quantitative data sources provides a 

robust foundation for addressing the research objectives and generating insights that can inform 

the development of effective ITS implementation strategies in Harare (Stake, 2013). 

By adopting a mixed-methods research design, the study can leverage the strengths of both 

qualitative and quantitative approaches to provide a nuanced and holistic understanding of the 
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opportunities, challenges, and best practices associated with the implementation of Intelligent 

Transportation Systems in the Harare CBD. 

3.3 Population and Sampling 

The population for this study on the implementation of Intelligent Transportation Systems 

(ITS) in Harare, Zimbabwe, consists of key stakeholders involved in the transportation sector 

within the Harare Central Business District (CBD). The population can be defined as the entire 

group of individuals or entities that the researchers are interested in studying and from which 

a sample will be drawn (Etikan I. &., 2017). 

In the context of this research, the population includes transportation authorities, city planners, 

traffic management officials, transportation service providers (e.g., public transport operators, 

logistics companies), and representatives from the local community. These stakeholders are 

directly involved in or affected by the implementation and operation of ITS technologies within 

the Harare CBD. 

The sampling methodology utilized in this research is an amalgamation of purposive and 

snowball sampling techniques. Purposive sampling is about the intentional selection of 

participants founded on their knowledge, expertise, or significance to the research topic 

(Patton, 2015). This approach ensures that the sampled individuals can provide rich and 

valuable insights into the challenges, opportunities, and best practices associated with ITS 

implementation in Harare. Snowball sampling, on the other hand, involves the identification of 

additional participants through referrals from the initial purposively selected participants 

(Etikan I. M., 2016). This technique is particularly useful in accessing hard-to-reach or 

specialized stakeholders who may possess critical information for the study. 

By utilizing a combination of purposive and snowball sampling, the researchers can ensure a 

comprehensive representation of the population and gather in-depth data from the key 

stakeholders involved in the ITS implementation process within the Harare CBD. 

3.4 Data Collection Instruments  

Semi-structured interviews, survey questionnaires, and the analysis of relevant documentation 

and secondary sources will all be used to collect data for this study on the implementation of 

Intelligent Transportation Systems (ITS) in Harare, Zimbabwe. 

1). Semi-Structured Interviews: 
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Semi-structured interviews are a flexible and interactive data collection method that allows 

researchers to delve deeper into the perspectives, experiences, and insights of key stakeholders 

involved in the ITS implementation process (Kallio, 2016). This instrument allows researchers 

to investigate the complex and nuanced factors that influence the success or challenges of ITS 

integration in the Harare transportation system, such as organizational readiness, technological 

barriers, and stakeholder engagement. 

2). Survey Questionnaires:  

The survey questionnaires will be designed to collect quantitative data from a broader range of 

stakeholders, including transportation service providers, city officials, and residents. The 

survey will ask about the perceived benefits and challenges of ITS implementation, the level 

of awareness and acceptance of these technologies, and the willingness to adopt and use ITS-

enabled services (Trochim, 2016). The quantitative data obtained from the survey will 

supplement the qualitative insights gained from the semi-structured interviews, resulting in a 

more complete understanding of the research problem. 

3). Documentation and Secondary Sources:  

The researchers will also examine relevant documentation and secondary sources, such as 

government reports, policy documents, transportation plans, and academic literature, to learn 

more about the current state of Harare's transportation system, existing ITS initiatives, and the 

larger context in which ITS is being implemented (Bowen, 2009). This secondary data analysis 

will help triangulate the findings from the primary data collection methods, thereby increasing 

the study's overall validity and reliability. 

The use of these data collection tools will allow the researchers to capture both subjective and 

objective data points required to effectively address the research objectives and develop a well-

rounded understanding of the ITS implementation process in Harare's transportation system. 

3.5 Data Collection Procedures 

The data collection process for this study on the implementation of Intelligent Transportation 

Systems (ITS) in Harare, Zimbabwe, will begin with identifying and recruiting key 

stakeholders using purposive and snowball sampling techniques. The researchers will conduct 

semi-structured interviews with the selected participants, allowing for a thorough examination 

of their perspectives, experiences, and insights into the ITS implementation process. 

Concurrently, the researchers will distribute survey questionnaires to a broader range of 
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stakeholders, such as transportation service providers, city officials, and members of the local 

community, to collect quantitative data on perceptions and attitudes toward ITS. Furthermore, 

the researchers will examine relevant documentation and secondary sources to supplement the 

findings from the primary data collection methods. 

3.6 Analysis and Organisation of Data 

The data gathered through semi-structured interviews, survey questionnaires, and 

documentation and secondary source analysis will be organized and analysed systematically to 

address the research objectives of Intelligent Transportation Systems (ITS) implementation in 

Harare, Zimbabwe. 

The qualitative data gathered from the interviews will be transcribed and subjected to thematic 

analysis, which entails identifying recurring themes, patterns, and insights gleaned from the 

stakeholders' perspectives and experiences. This process will allow researchers to gain a 

thorough understanding of the complex factors, challenges, and opportunities associated with 

ITS implementation in the Harare transportation system. 

The quantitative data collected from survey questionnaires will be entered into a statistical 

software package and analysed. The researchers will use descriptive statistics, correlation 

analyses, and other appropriate statistical techniques to extract trends, relationships, and 

significant findings from the data. These quantitative insights will complement the qualitative 

themes, providing a more comprehensive understanding of the study's research objectives. 

The analysis of documentation and secondary sources will help the researchers contextualize 

the findings and place the ITS implementation process within Harare's larger transportation 

landscape and policy framework. By combining qualitative and quantitative data, the 

researchers can gain a thorough understanding of the ITS implementation process and make 

recommendations to support the successful integration of these technologies into Harare's 

transportation network. 

3.7 Validity of Research Instruments 

The validity of the research instruments used in this study on the implementation of Intelligent 

Transportation Systems (ITS) in Harare, Zimbabwe, will be established through several 

measures. The semi-structured interview guide will be reviewed and validated by a panel of 

experts in the fields of transportation planning, ITS, and qualitative research methodologies to 

ensure the questions effectively address the research objectives (Kallio, 2016). The survey 
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questionnaire will be pilot tested with a small sample of stakeholders to assess the clarity, 

comprehension, and relevance of the items before the full-scale data collection (Trochim, 

2016). The researchers will also triangulate the findings from the primary data sources with the 

analysis of secondary documentation to corroborate the validity of the data and strengthen the 

overall conclusions of the study (Bowen, 2009). 

3.8 Reliability of Research Instruments 

Several techniques will be used to assess the reliability of the research instruments used in this 

study to implement Intelligent Transportation Systems (ITS) in Harare, Zimbabwe. The 

researchers will ensure data collection consistency for semi-structured interviews by using a 

standardized interview guide and providing clear instructions to interviewers. Multiple 

researchers will independently code interview transcripts and compare the identified themes to 

establish inter-rater reliability (Creswell. J.W. and Creswell, 2017). 

The researchers will calculate Cronbach's alpha coefficients for the survey questionnaire to 

determine the internal consistency of the items within each construct (Tavakol, 2011). This will 

help to ensure that the survey instruments accurately measure the intended concepts related to 

the implementation of ITS. In addition, the researchers will assess the survey's test-retest 

reliability by administering the questionnaire to a subset of participants at two different time 

points to assess response stability (Trochim, 2016). 

By determining the reliability of the research instruments, researchers can have confidence in 

the consistency and stability of the data collected, which is critical for drawing valid 

conclusions and making reliable recommendations about the implementation of ITS in Harare, 

Zimbabwe. 

3.9 Budget and Timeline for the Research Project  

Research Period: August 1, 2023 - December 31, 2023 

Budget: 

I. Data Collection and Field Work 

   1. Observation Surveys: $20 

   2. Stakeholder Interviews: $20 

   3. Traffic Counts and Monitoring: $10 
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   Total Data Collection Costs: $30 

II. Equipment and Supplies 

   1. Office Supplies and Stationery: $30 

   Total Equipment and Supplies Costs: $30 

III. Travel and Accommodation 

   1. Local Transportation: $20 

   Total Travel and Accommodation Costs: $20 

IV. Dissemination and Reporting 

   1. Data Visualization and Reporting: $20 

   Total Dissemination and Reporting Costs: $20 

V. Contingency (10% of total budget): $10 

Total Project Budget: $110 

 

Timeline: 

August 2023: 

- Secondary data review and literature review 

- Finalization of research methodology and data collection tools 

- Stakeholder engagement and coordination 

September 2023 - October 2023: 

- Observation surveys and traffic monitoring in the Harare CBD 

- Stakeholder interviews and focus group discussions 

- Data analysis and preliminary findings 

November 2023 - December 2023: 

- Continued data analysis and interpretation 
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- Preparation of the final research report 

- Conclude on findings and recommendations 

- Dissemination of research outputs 

This budget and timeline outline the key activities, resources, and expected expenditures for 

the research project on enhancing traffic management in the Harare Central Business District. 

The research will be conducted over a 5-month period, from August 1, 2023, to December 31, 

2023. 

3.10 Ethical Considerations 

The ethical implications for this research study on the implementation of Intelligent 

Transportation Systems (ITS) in Harare, Zimbabwe, are critical. To protect all participants' 

rights and well-being, the researchers will maintain the highest ethical standards throughout 

the research process. 

Primarily, the researchers will obtain informed consent from all participants before they 

participate in the study. This will include detailed information about the study's purpose, 

procedures, potential risks, and benefits, as well as the fact that participation is voluntary. 

Participants will be informed of their right to withdraw from the study at any time without 

consequence. 

The researchers will also maintain the confidentiality and privacy of the participant's data. Any 

information collected, including interview transcripts and survey responses, will be kept 

confidential and only available to the research team. The identities of participants will be 

protected in any published or presented findings by using pseudonyms or anonymization 

techniques. 

Furthermore, the researchers will be aware of any potential power dynamics or imbalances that 

may exist between them and the participants, particularly government officials, transportation 

service providers, and marginalized community members. To avoid undue influence or 

coercion, the researchers will work to foster an environment of trust, respect, and mutual 

understanding. 

Throughout the research process, the researchers will follow the ethical principles of 

beneficence, nonmaleficence, autonomy, and justice, ensuring that the study's potential benefits 

outweigh any risks or burdens to the participants and the greater Harare community. Regular 
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ethical reviews and consultations with an institutional review board will improve the study's 

ethical integrity. 

 

3.10 Summary 

The chapter outlines the applied methodology in this research on the implementation of ITS in 

Harare, Zimbabwe. This work is informed by a mixed-method approach, described hereinafter 

in detail, combining qualitative and quantitative data collection techniques and analysis. Semi-

structured interviews will be conducted with the key stakeholders to elicit views, experiences, 

and insights of the government officials at various levels, transportation service providers, and 

community representatives regarding the implementation process of the ITS. A questionnaire 

will also be distributed to a larger sample of stakeholders for the collection of data on a 

quantitative scale that perceives, has attitudes, and has barriers concerning the adoption of the 

ITS. The validity and reliability of the research instruments to be used in the study will be 

evaluated through expert reviews, pilot testing, and various statistical techniques. Ethical 

considerations—like informed consent, confidentiality, and minimization of risk for 

participants—will guide the design and implementation of the research. 
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Chapter 4: Data Presentation, Analysis, and Interpretation 

4.1. Introduction 

This chapter provides presentation of data that was obtained during the research of traffic 

management in the Harare Central Business District (CBD) and presents an in-depth analysis 

and interpretation of the data. The general aim is to understand the current traffic problems and 

look at the potential integration of Intelligent Transportation Systems (ITS) to enhance traffic 

movement and safety. Data was gathered through various methods, such as stakeholder 

interviews, public opinion polls, and observational studies during peak hours. Each of these 

methods provided varying information on the multifaceted issues that afflict the CBD, with 

stakeholder and public views offered. 

Analysis will focus on key themes like trends in congestion, public attitude towards ITS, safety 

concerns, and the effectiveness of current traffic management measures. Through this 

integration, we hope to determine the most critical areas of improvement and evaluate whether 

it is feasible to apply ITS solutions in the Harare CBD. The results will serve as a basis for 

recommendation in the following chapters, eventually contributing to the overall objective of 

enhancing urban mobility and quality of life for inhabitants and visitors in the region. 

 

4.2. Data Presentation and Analysis 

The section provides data gathered from stakeholder interviews, citizen surveys, and 

observation studies, supported by relevant graphs and charts to highlight major findings. 

Analysis focuses on traffic congestion, ITS awareness among the public, and safety concerns 

in the Harare Central Business District (CBD). 

4.2.1 Traffic Congestion 

The survey results indicate that traffic congestion is an issue in Harare's central business 

district. The Figure 4.1 below illustrates the average travel times experienced by respondents 

during peak traffic.  
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• Peak Traffic Hours: 6 AM - 9 AM and 5 PM - 7 PM 

The results show that 70% of the respondents have travel times of over 30 minutes, with a large 

majority of them citing congested roads and bad road infrastructure as the cause of delays 

during the peak hours of 6AM- 9AM and 5PM-7PM. 
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4.2.2 Public Awareness of ITS 

 

Figure 2 Shows the awareness of the public toward ITS Technologies 

 

 

Figure 4.2 shows the awareness of the public towards ITS technologies. 

• Aware of ITS: 30% 

• Not Aware of ITS: 70% 

Despite the low level of awareness, 85% of the interviewees showed interest in the possible 

advantages of ITS for improvement of traffic flow and the alleviation of congestion. This is a 

big opportunity for public education and awareness on ITS solutions. 

 4.2.3 Safety Issues 

Safety issues were brought out by the survey, with 65% of the interviewees reporting that 

they do not feel safe traveling within the CBD. Figure 4.3 illustrates the primary safety issues 

raised. 
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• Poor Road Conditions: 40% 

• Pedestrian Infrastructure: 25% 

• Traffic Violations: 35% 

The findings of the analysis show that poor road conditions and traffic violations are the major 

causes of safety concerns, with the implication of enhancing these infrastructures to enhance 

safety. 

4.2.4 Observational Study Findings 

Observational surveys conducted during peak hours confirmed the survey results. The average 

speed of vehicles was 10 km/h, indicating severe congestion especially during peak hours. 

Illegal parking was also observed, further causing issues in traffic flow. 

 Conclusion 

The information given in this chapter indicates the severe traffic management issues 

experienced in the Harare CBD. ITS integration can potentially eradicate such issues 

effectively, but public enlightenment and infrastructure development are required for effective 

implementation. 
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4.3. Discussion and Interpretation 

The findings from the data presented in the previous section reveal significant insights into the 

traffic management challenges in the Harare Central Business District (CBD). The prominent 

levels of traffic congestion, low public awareness of Intelligent Transportation Systems (ITS), 

and prevalent safety concerns highlight critical areas for intervention. 

 

4.3.1 Traffic Congestion 

The analysis indicates that travel times during peak hours frequently exceed 30 minutes, with 

average speeds dropping to 10 km/h. This aligns with global urbanization trends, where rapidly 

growing cities often struggle with traffic management due to increased vehicle ownership and 

inadequate infrastructure (Meyer, 2023). Addressing congestion in Harare requires not only 

enhancing road infrastructure but also implementing innovative solutions such as ITS, which 

can optimize traffic flow through real-time data analytics and adaptive signal control (Smith, 

2023). 

 

4.3.2 Public Awareness of ITS 

The survey results reveal a concerning lack of awareness regarding ITS among citizens, with 

only 30% recognizing these technologies. However, a majority expressed interest in their 

potential benefits. This suggests that there is an opportunity for educational initiatives that can 

inform the public about ITS capabilities, such as real-time traffic updates and improved public 

transport coordination. Research has shown that public engagement and education are critical 

for the successful implementation of smart transportation systems (Ngwenya, 2023). By 

fostering a greater understanding of ITS, city authorities can enhance community support and 

usage. 

 

4.3.3 Safety Concerns 

Safety issues, particularly related to poor road conditions and traffic violations, were prominent 

in the findings. With 35% of respondents feeling unsafe while commuting, it is evident that 

addressing these concerns is paramount. Recent studies emphasize that improved pedestrian 

facilities can significantly reduce accidents and enhance overall urban safety (Chikozho, 2023). 

In this context, the integration of ITS could facilitate better monitoring and management of 

traffic violations, contributing to safer streets. 
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The discussion highlights the urgent need for a multifaceted approach to traffic management 

in Harare CBD. This includes enhancing public awareness of ITS, investing in infrastructure 

improvements, and prioritizing pedestrian safety. By addressing these challenges, Harare can 

work towards a more efficient and safer urban transportation system, ultimately improving the 

quality of life for its residents. 

4.4 Summary 

The chapter presented a detailed examination of the data gathered on traffic management within 

the Harare Central Business District (CBD). The findings emphasized significant issues, such 

as unprecedented traffic congestion, limited public knowledge of Intelligent Transportation 

Systems (ITS), and glaring safety issues. 

The study showed that during rush hours, journey times tend to exceed 30 minutes, while 

average vehicle speeds fall to a level of 10 km/h. This congestion is attributed to the 

convergence of rapidly increasing vehicle ownership rates and a lack of infrastructure. With 

urbanization set to continue its Vigor, these problems must be addressed to maintain functional 

transport systems in Harare. Public awareness of ITS is relatively low, with recognition of these 

technologies by only 30% of respondents. Nevertheless, most were interested in their perceived 

benefits, suggesting that there is an opportunity for focused educational programs. Raising 

public awareness of ITS capabilities, including real-time traffic management and better 

coordination of public transport, is crucial to building community support and ensuring 

successful implementation. 

Safety concerns were strongly reflected in the survey, as 35% of the people surveyed felt unsafe 

while traveling. Road conditions and a lack of pedestrian facilities were the most common 

reasons given for feeling this way. ITS integration can become a significant step towards 

improving safety by enabling more traffic condition monitoring and offenses. In general, this 

chapter brings out the imperatives of an integrated approach to traffic management in Harare 

CBD. By raising public awareness of ITS, investing in infrastructure development, and giving 

priority to pedestrians' safety, the city can aim to create a more efficient and safer urban 

transport system. These findings pave the way for additional recommendations in subsequent 

chapters to enhance mobility and life quality for all. 
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Chapter 5: Summary, Conclusions and Recommendations 

5.1. Introduction 

This chapter consolidates the findings obtained from the research on traffic management in the 

Harare Central Business District (CBD). It presents a comprehensive analysis of the issues 

identified, the implications of the findings, and practical recommendations for improving urban 

mobility and safety. The research aim was to explore the potential integration of Intelligent 

Transportation Systems (ITS) for addressing existing traffic issues and enhancing overall 

transportation efficiency. 

The previous chapters determined the perpetual traffic congestion of the Harare CBD, where 

travel times of over 30 minutes during peak hours have become the norm. The study also 

determined the critical lack of public knowledge regarding ITS and commuter safety issues. 

These findings highlight the dire need for effective traffic management systems that can 

respond to the increasing urban population and motor vehicle ownership. 

In this chapter, we will first provide the overall findings of the data analysis, emphasizing the 

interconnectedness of traffic congestion, public awareness of ITS, and safety concerns. We will 

then draw conclusions based on the evidence available, connecting the findings to broader 

trends in urban transport management. Lastly, we will provide targeted suggestions addressed 

to various stakeholders, such as urban planners, municipal authorities, and transport authorities, 

with the objective of achieving a more effective and secure transport system in Harare. 

By acting on the challenges recognized and implementing the proposed remedies, Harare can 

leverage ITS and other modern strategies with a view to optimizing urban mobility, improving 

security, and ultimately improving the quality of life of residents and visitors in the city. This 

chapter is an integral component of creating a more sustainable and effective transportation 

system in the CBD. 

5.2. Discussion 

The results of this research illuminate the complex traffic control challenges in the Harare 

Central Business District (CBD). The widespread congestion, as manifested by longer journey 

times and reduced motor vehicle speeds, shows an urgent need for infrastructural upgrade as 

well as utilization of Intelligent Transportation Systems (ITS). Also evident is the scanty public 

awareness of ITS showing a wide gap that needs to be filled through training courses. Safety 
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concerns, especially on pedestrian infrastructure, underscore the requirement for good urban 

planning that is both mobility- and safety-centred. By incorporating these findings, Harare can 

develop an improved and more responsive transportation system that suits the demands of its 

increasing populace. 

5.3. Conclusions 

The study of traffic management in the Harare Central Business District (CBD) has revealed 

some underlying issues that affect urban mobility and safety. The results indicate a complex 

problem marked by high traffic congestion, low public awareness of Intelligent Transportation 

Systems (ITS), and high safety concerns, especially relating to pedestrian infrastructure. 

5.3.1. Traffic Congestion 

The most critical issue identified is the high traffic congestion rate in the Harare CBD. From 

survey statistics, it was clear that most of the respondents experienced lengthy travel durations 

of over 30 minutes for peak periods, with mean car speeds as low as 10 km/h. The cause of the 

congestion is largely attributed to rapid urbanization, high vehicle ownership, and 

underdeveloped road infrastructure. The effects of this congestion are far-reaching, affecting 

not only daily commuters but the economic well-being of the city. Businesses suffer from 

latency in logistics, and citizens from reduced quality of life from longer travel times. 

5.3.2. Public Awareness of ITS 

Another key finding is the general lack of awareness of ITS technologies among the public. 

That just 30% of the respondents are aware of ITS means that there is an urgent need for 

education campaigns to make people aware of the benefits of ITS. ITS has the potential to 

maximize the management of traffic based on real-time information, signal control adjustment, 

and improved public transport coordination, ultimately decreasing congestion. The awareness 

deficit shows that stakeholders need to try towards outreach so that the public can be involved 

and ITS development encouraged. By sharing information on the potential advantages of these 

technologies, government agencies can enhance community acceptance and participation.  

5.3.3. Safety Issues 

Safety concerns emerged as a focal theme among the research findings, with 65% of 

respondents reporting a feeling of vulnerability while traveling. Poor road conditions and a lack 

of pedestrian facilities were identified as major contributory factors to these safety issues. Lack 

of secure walking paths not only heightens the danger of collisions but also renders walking an 

unattractive means of transport. The application of ITS would enhance traffic violation 
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surveillance and general road security, and as such, it is imperative that urban planners 

prioritize pedestrian-friendly infrastructure. 

5.3.4. Interconnectedness of Issues 

The conversation highlights the intertwinement of traffic congestion, public awareness of ITS, 

and safety. One triggers the others, forming a vicious cycle that discourages smooth urban 

mobility. For instance, short of addressing public awareness, ITS deployment can be rejected, 

hence its potential to alleviate congestion is weakened. Similarly, improving infrastructure 

without considering safety can lead to increased accidents, further complicating traffic issues. 

5.3.5. Path Forward 

In summary, to overcome the challenges noted in this study, there needs to be an integrated and 

concerted effort from different stakeholders, such as city planners, local government, and the 

community. Using targeted education campaigns to increase public knowledge of ITS, 

investment in infrastructure development, and giving priority to pedestrian safety, Harare can 

move towards a more efficient and safer urban transport system. These undertakings are not 

only needed to enhance mobility but also to improve the overall quality of life for residents and 

visitors in the Harare CBD. The groundwork laid by this study is a foundation for future 

projects aimed at transforming Harare's urban transportation system as a model of efficiency 

and safety. 

5.4. Recommendations 

Based on the findings and conclusions of this study, some key recommendations are presented 

to help improve traffic management in the Harare Central Business District (CBD). These 

proposals are intended to tackle the interconnected problems of congestion, public awareness 

of Intelligent Transportation Systems (ITS), and safety. 

5.4.1. Public Awareness Campaigns 

Enhanced public awareness and acceptance of ITS can be achieved through focused education 

campaigns. The local authorities need to work in liaison with community groups to spread 

information regarding the advantages of ITS technologies, including real-time traffic 

information, better coordination of public transport, and increased road safety. Public 

workshops, seminars, and social media campaigns can be used to involve the public and 

encourage active involvement in the transportation initiatives of the city. 
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5.4.2. Infrastructure Investments 

Massive investment in infrastructure is needed to address congestion and improve safety. This 

includes the modernization and expansion of roadways, upgrading traffic signal systems, and 

developing exclusive pedestrian walkways. Prioritizing the development of bike lanes and safe 

crossings can encourage alternative modes of transportation, thus decongesting the vehicular 

traffic. In addition, regular maintenance of existing roads is vital in ensuring safety and 

functional efficiency. 

5.4.3. Implementation of ITS 

ITS implementation needs to be prioritized in the city for optimum traffic management. This 

can include the installation of smart traffic lights, real-time traffic monitoring, and mobile 

applications that provide commuters with real-time updates on traffic and public transport 

schedules. Having all these technologies integrated will minimize congestion as it will enable 

easy flow of traffic and more efficient use of road space. 

5.4.4.  Pedestrian Safety Enhancement  

As safety is the highest concern of respondents, enhancing pedestrian infrastructure is the most 

important requirement. This can be done through the installation of well-signalled crosswalks, 

pedestrian bridges, and good lighting in dense areas. The application of traffic calming 

measures like speed bumps and lowered speed zones in crowded places can also be effective 

in securing the safety of all users on the road. 

5.4.5.  Stakeholder Collaboration 

Effective traffic management needs collaboration among different stakeholders ranging from 

government authorities to transport operators and citizens. Establishing a multi-stakeholder 

task force can promote open communication and help ensure that diverse viewpoints are taken 

into consideration during the planning and execution process of transportation projects. Public 

forums held regularly can serve as a point for input and feedback from citizens. 

 5.4.6. Monitoring and Evaluation  

In conclusion, it is crucial to develop a coordinated monitoring and evaluation system to 

measure the effectiveness of the interventions that have been implemented. Ongoing data 

collection and analysis will allow urban planners to track trends, gauge progress, and make 

informed, data-driven transportation policy and practice adjustments. If these 

recommendations are implemented, Harare will be able to build a more efficient, safe, and 
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sustainable transportation system that works for its citizens and supports the city's future 

growth and development. 

5.5. Suggestions for Further Research 

The study has been quite informative on traffic management issues within the Harare Central 

Business District (CBD) but there is much that is yet to be studied to widen knowledge and 

deepen urban mobility frameworks. 

5.5.1 Impact of ITS on-Traffic Flow 

Future research should try to quantify the actual impacts of installed Intelligent Transportation 

Systems (ITS) on traffic and congestion in Harare. Longitudinal research could also establish 

the degree to which travel time, accident rates, and commuter satisfaction are affected by these 

systems. This data will be helpful in enhancing ITS rollout plans and distilling best practices 

to transfer to comparable urban settings. 

5.5.2.  Public Perception and Acceptance of ITS 

Public attitudes towards ITS technologies are worth exploring. Future studies could explore 

factors of community acceptance like cultural attitudes, trust in technology, and perceived 

benefit. An understanding of these processes can assist in more effective public outreach and 

increase the likelihood for the adoption of ITS. 

5.5.3. Pedestrian Safety Features 

Given the strong safety issues raised by respondents, further studies should be conducted to 

assess the efficacy of a range of pedestrian safety interventions. Research could address the 

impact of enhanced infrastructure, including crosswalks and traffic restraint measures, on the 

incidence of accidents and on commuter behaviour. Comparative analyses in other cities facing 

similar problems could yield valuable information. 

5.5.4. Ecological Consequences of Traffic Control Approaches 

Investigation of the environmental consequences of various traffic control measures can offer 

an integrated perspective on city mobility. Research may analyse the impact of various 

interventions—like improved public transport, ITS, and pedestrian-oriented infrastructure—on 

air quality, noise, and green areas in cities. 

5.5.5. Socioeconomic Effects of Traffic Congestion 

Deeper examination of traffic congestion's socioeconomic effects in Harare is crucial. Studies 

could assess the implications of congestion for local enterprises, jobs, and overall economic 

output. By appreciating such interlinkages, policymakers could order strategies supporting 
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economic growth along with enhanced mobility. From these fields of research, stakeholders 

can develop better, and more integrated strategies aimed at tackling traffic management issues 

in Harare and other urban centres. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



35 
 

References 

Alade, O. (2018). Intelligent Transportation systems for sustainable Urban Development in 

Lagos, Nigeria. . Transport Research Part A: Policy and Practice, 28-42. 

Balci, G. C. (2014). Application of Intelligent transportion systems for enhancing the safety 

and efficiency of bus transit. Procedia-Social and Behavioral Sciences , pp. 138, 459-

467. 

Behrens, R. D. (2010). Shocking Habits: Methodological Issues in Analyzing Changing 

Personal Travel Behavior Over Time. International Journal of Sustainable 

Transportation. 

Bowen, G. A. (2009). Document analysis as a qualitative reasearch method. Qualitative 

research journal.  

Chikozho, C. M. (2023). Enhancing Urban Safety: The Role of Pedestrian Infrastructure in 

African Cities. Journa of Urban Planning, 15(2), 123-135. 

Creswell. J.W. and Creswell, J. (2017). Research Design: Qualitative, Quantitative, and Mixed 

Methods Approaches. 4th Edition, Sage, Newbury Park. 

Etikan, I. &. (2017). Sampling and sampling methods. Biometrics & Biostatistics International 

Journal, 5(6), 00149. 

Etikan, I. M. (2016). Comparison of convenience sampling and purposive sampling. American 

journal of theoretical and applied statistics, 5(1), 1-4. 

Greenhalgh, T. R. (2004). Diffusion of innovations in service organizations: systematic review 

and recommendations. The Milbank Quarterly, pp. 82(4), 581-629. 

Ivankova, N. V. (2007). Students' persistence in the distributed doctoral program in educational 

leadership in higher education: A mixed methods study. Research in Higher Education, 

pp. 48(1), 93-135. 

Kallio, H. P. (2016). Systematic methodological review: developing a framework for 

qualitative semi-structured interview guide. Journal of advanced nursing, 72(12), 

2954-2965. 



36 
 

Katsaros, K. N. (2021). A systems-of-systems approach for the intergration of intelligent 

transportation systems. IEEE Transactions on Intelligent Transportation Systems, pp. 

22(1), 394-408. 

Meyer, P. S. (2023). Urban Congestion in Developing Countries: Challeges and Solutions. 

Transportation Research Part A, pp. 145, 78-90. 

Mfinanga, D. A. (2013). Improvement of public transport service quality from the 

users'perspective: the case of Dar-es-Salaam, Tanzania. Journal of Transport 

Literature, pp. 7(2), 75-97. 

Ndibatya, I. &. (2018). Intelligent transportation systems for developing countries: a survey. 

IEEE Intelligent Transportation Syatems Magazine, pp. 10(3), 38-48. 

Ngwenya, M. &. (2023). The Impact of Illegal Parking on Urban Traffic Flow: A Case Study 

of Harare. African Journal of Transport Studies, 12(1), 45-60. 

Opiyo, R. O. (2016). Intelligent transportation systems for developing countries: benefits, 

challenges and opportunities. International Journal of Engineering Research and 

Technology, pp. 5(01), 401-408. 

Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory and 

practice. SAGE Publications. 

Rodrigue, J. P. (2020). The geography of transport systems.Routledge. 

Rogers, E. (2003). Diffusion of Innovations. Fifth edition. New York: Free Press. 

Safi, H. P. (2022). Intelligent transportation system adoption in developing countries: A 

systematic literature review. Sustainable Cities and Society. 

Smith, J. &. (2023). Community Engagement in Smart Transportation: Strategies for Success. 

International Journal of Transportation Science, 10(3), 201-215. 

Stake, R. E. (2013). Multiple case study analysis. Guilford press. 

Sussman, J. (2005). Perspectives on intelligent transportation systems (ITS). Springer Science 

& Business Media. 

Taniguchi, E. T. (2021). Recent trends and innovations in modelling city logistics. 

Transportation Research Part E: Logistics and Transportation Review, pp. 146, 

102215. 



37 
 

Tavakol, M. &. (2011). Making sense of Cronbach's alpha. . International journal of medical 

education, 2, 53. 

Trochim, W. M. (2016). Research methods: The essential knowledge base. Cengage Learning. 

 

 

 

Table of Figures  

Figure 1 Average Travel Times in Harare ................................................................................ 24 

Figure 2 Shows the awareness of the public toward ITS Technologies ................................... 25 

Figure 3 Safety Concerns in Harare CBD ................................................................................ 26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



38 
 

APPENDIX 1 

Citizen Survey Questionnaire: "Enhancing Traffic Management in 

Harare Central Business District" 

Introduction: 

Thank you for participating in this survey. The purpose of this questionnaire is to understand 

your experiences, concerns, and expectations regarding traffic management and transportation 

in the Harare Central Business District (CBD). The information you provide will be used to 

inform a research project aimed at improving mobility and traffic flow in the city centre. Your 

responses will be kept confidential, and no personal information will be shared. Please respond 

to the questions by adding a tick at the end of your selected response. 

 

Section 1: Demographic Information 

1. What is your age? 

   a. 18-25 years 

   b. 26-35 years 

   c. 36-45 years 

   d. 46-55 years 

   e. 56 years and above 

 

2. What is your occupation? 

   a. Student 

   b. Employed (private sector) 

   c. Employed (public sector) 

   d. Self-employed 

   e. Retired 

   f. Unemployed 
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3. What is your primary mode of transport to the Harare CBD? 

   a. Private vehicle 

   b. public bus 

   c. Commuter train 

   d. Taxi/minibus 

   e. Motorcycle/scooter 

   f. Walking 

   g. Bicycle 

 

Section 2: Commuting Experiences 

4. How often do you commute to the Harare CBD? 

   a. Daily 

   b. 2-3 times a week 

   c. Once a week 

   d. Less than once a week 

 

5. On average, how long does your one-way commute to the Harare CBD take? 

   a. Less than 30 minutes 

   b. 30-60 minutes 

   c. 61-90 minutes 

   d. More than 90 minutes 

 

6. How would you rate the overall traffic congestion in the Harare CBD during your commute? 
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   a. Minimal 

   b. Moderate 

   c. Heavy 

   d. Severe 

 

7. How would you rate the reliability of your travel time to the Harare CBD? 

   a. Very reliable 

   b. Somewhat reliable 

   c. Somewhat unreliable 

   d. Very unreliable 

 

8. How satisfied are you with the current state of traffic management in the Harare CBD? 

   a. Very satisfied 

   b. Somewhat satisfied 

   c. Somewhat dissatisfied 

   d. Very dissatisfied 

 

Section 3: Intelligent Transportation Systems (ITS) 

9. Are you aware of any Intelligent Transportation Systems (ITS) technologies currently in use 

in the Harare CBD? 

   a. Yes 

   b. No 

   c. Unsure 

 

10. If yes, which ITS technologies are you aware of? (select all that apply) 
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    a. Real-time traffic information displays 

    b. Automated traffic signal control 

    c. electronic toll collection 

    d. Smart parking systems 

    e. Vehicle-to-infrastructure (V2I) communication 

    f. Other (please specify): _____________________ 

 

11. How important do you think the integration of ITS technologies is for improving traffic 

management in the Harare CBD? 

    a. Very important 

    b. Somewhat important 

    c. Not very important 

    d. Not important at all 

 

12. What benefits do you expect from the integration of ITS technologies in the Harare CBD? 

(select all that apply) 

    a. Reduced traffic congestion. 

    b. Improved travel time reliability 

    c. Enhanced road safety 

    d. better parking availability 

    e. Increased public transport efficiency. 

    f. Reduced environmental impact (e.g., lower emissions) 

    g. Other (please specify): _____________________ 

 

Section 4: Suggestions and Feedback 
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13. What are the main challenges or pain points you experience while commuting to the Harare 

CBD? 

    _________________________________________________________________ 

    _________________________________________________________________ 

 

14. What specific suggestions do you have for improving traffic management and 

transportation in the Harare CBD? 

    _________________________________________________________________ 

    _________________________________________________________________ 

 

15. Any additional comments or feedback you would like to provide: 

    _________________________________________________________________ 

    _________________________________________________________________ 

 

Thank you for your time and valuable feedback. Your responses will contribute to the research 

project aimed at enhancing traffic management in the Harare Central Business District. 
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APPENDIX  2 

Observation Checklist: "Assessing Traffic Flow and Pedestrian 

Movement in Harare CBD" 

 

Observer Name: _____________________________ 

Observation Date: _____________________________ 

Observation Time: _____________________________ 

Observation Location: _____________________________ 

Instructions: 

This observation checklist is designed to gather data on the current state of traffic flow, 

pedestrian movement, and infrastructure conditions in the Harare Central Business District 

(CBD). The observer should carefully record their observations and assessments during the 

designated observation period. 

 

I. Traffic Flow Conditions 

1. Traffic Congestion Level: 

   a. Minimal 

   b. Moderate 

   c. Heavy 

   d. Severe 

 

2. Traffic Composition: 

   a. Private vehicles (cars, SUVs, etc.) 

   b. public transport (buses, minibuses) 

   c. Motorcycles/scooters 
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   d. Commercial vehicles (trucks, delivery vans) 

 

3. Traffic Speed: 

   a. Consistent and flowing 

   b. Slow and stop-and-go. 

   c. Erratic and unpredictable 

 

4. Traffic Signal Coordination: 

   a. Effective and well-timed 

   b. Inconsistent and poorly synchronized 

   c. Malfunctioning or non-operational 

 

5. Traffic Incidents/Obstructions: 

   a. Accidents 

   b. Breakdowns 

   c. Construction/road works 

   d. Illegal parking/loading 

 

II. Pedestrian Movement 

1. Pedestrian Volumes: 

   a. Low 

   b. Moderate 

   c. High 

   d. Very high 
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2. Pedestrian Crossing Behaviour: 

   a. Orderly and at designated crossings 

   b. Jaywalking and disregarding traffic signals 

   c. Unsafe and risky crossing 

 

3. Pedestrian Infrastructure: 

   a. Adequate and well-maintained sidewalks 

   b. Marked crosswalks and traffic signals. 

   c. Ramps and accessibility features 

   d. Obstructions or encroachments on pedestrian spaces 

 

4. Pedestrian Safety: 

   a. High 

   b. Moderate 

   c. Low 

 

III. Infrastructure Conditions 

1. Road Surface Quality: 

   a. Good 

   b. Fair 

   c. Poor 

 

2. Road Signage and Markings: 
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   a. Clear and well-maintained 

   b. Faded or missing. 

 

3. Parking Availability and Management: 

   a. Adequate and organized. 

   b. Limited and chaotic 

   c. Illegal/informal parking 

 

4. Public Transport Infrastructure: 

   a. Well-designed and functional bus stops/stations 

   b. Inadequate or poorly maintained facilities 

 

5. Drainage and Flooding: 

   a. Effective drainage system 

   b. Prone to flooding during heavy rains. 

 

IV. Additional Observations and Comments 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

This observation checklist should be used to systematically record the current conditions and 

issues related to traffic flow, pedestrian movement, and infrastructure in the Harare Central 

Business District. The data collected will provide valuable insights for the research project on 

enhancing traffic management in the area. 
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APPENDIX 3 

Stakeholder Interview Guide: "Enhancing Traffic Management in 

Harare Central Business District" 

Introduction: 

Thank you for agreeing to participate in this interview. The purpose of this discussion is to 

gather insights and perspectives from key stakeholders involved in transportation management 

and urban planning in Harare. Your valuable input will be used to inform a research project 

aimed at improving traffic flow and mobility in the Harare Central Business District (CBD). 

The interview will take approximately 30-45 minutes. All information provided will be kept 

confidential, and no personal details will be shared without your consent. 

Interviewee Information: 

1. Name: 

2. Organization/Department: 

3. Job Title: 

4. Role and Responsibilities: 

5. Gender 

Section 1: Current Situation and Challenges 

1. Can you briefly describe your organization's involvement in transportation management and 

urban planning in the Harare CBD? 

 

 

2. What are the main challenges and pain points you have observed in the current traffic 

management system of the Harare CBD? 
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3. What are the existing initiatives or plans your organization has in place to address the traffic 

management challenges in the Harare CBD? 

 

 

4. How effective have these initiatives been in improving the overall transportation and 

mobility in the city canter? 

 

 

5. What are the key factors that have hindered the successful implementation of these 

initiatives? 

 

 

 

Section 2: Intelligent Transportation Systems (ITS) 

6. Are you familiar with the concept of Intelligent Transportation Systems (ITS) and their 

potential applications in urban traffic management? 

 

 

7. What are your thoughts on the feasibility and benefits of integrating ITS technologies in the 

Harare CBD? 

 

 

8. What are the potential challenges or concerns you foresee in the implementation of ITS 

technologies in the Harare CBD? 
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Section 3: Recommendations and Way Forward 

9. Based on your expertise and experience, what are the specific ITS technologies or initiatives 

you would recommend for improving traffic management in the Harare CBD? 

 

 

 

10. What key stakeholders or partnerships do you think are essential for the successful 

implementation of an ITS-based traffic management system in the Harare CBD? 

 

 

11. What policy, regulatory, or institutional changes do you believe are necessary to facilitate 

the integration of ITS technologies in Harare’s transportation ecosystem? 

 

 

12. Do you have any other suggestions or recommendations for enhancing traffic management 

and urban mobility in the Harare CBD? 

 

 

Conclusion: 

Thank you for your valuable time and insightful perspectives. The information you have 

provided will be essential in shaping the research proposal and recommendations for improving 

traffic management in the Harare Central Business District. 
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