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AATB:-Addis Ababa City Transport Bureau 

ADAS: - Advanced Driver Assistance Systems

AI: - Artificial Intelligent

AID - Automatic Incident Detection

APTS:-Advanced Public Transportation System 

ARC-IT:-Architecture Reference for Cooperative & Intelligent Transportation

ATIS:-Advanced Traveler Information System

ATMA:- Addis Ababa Traffic Management System 

ATMS:-Advanced Traffic Management System 

ATMS:-Advanced Traffic Management System 

AVI:-Automatic Vehicle Identification 

AVL:-Automatic Vehicle Location 

DAB:-Digital Audio Broadcasting

DATEX:-Data Exchange protocols

DMS: - Dynamic Message Sign

DSRC:-Dedicated Short Range Communications

EMS:-Emergency Management System 

ERMIS: - Emergency Response Management and Information System 

FRH: - Functional Road Hierarchy

FTA: - Federal Transport Authority

GA:-Genetic Algorithm 

GDP:- Gross Domestic Product

GIS:-Geographical Information System

GM: - General Motors 

GNSS :- Global Navigation Satellite System

GPS: - Global Positioning System

GRSF:- Global Road Safety Facility

GTPII: - Growth and Transformation Plan 

HAR- Highway Advisory Radio

HGA:-Hybrid Genetic Algorithm 

ICT: - Information Communication Technology

ITMS:-Intelligent Traffic Management System 

ITS: - Intelligent Transport System

KBS:-Knowledge Based System 

MOT: - Ministry of Transport

RAD-IT:-Regional Architecture Development for Intelligent Transportation

RFID: - Radio Frequency Identification

RTA:-Road traffic accident 

SITS: - Society of Intelligent Transport Systems

TRANSIP:- Transport System Improvement Project

TTTFP: - Tripartite Transport and Transit Facilitation Programme

UTC = Urban Traffic Control

WB:-World Bank

WHO: - World Health Organization 

WSN:-Wireless Sensor Network 
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The rapid urbanization and continuous expansion of transportation networks have introduced both opportunities and challenges in modern traffic management. Among the most pressing of these challenges is the persistent rise in traffic accidents, which not only claim countless lives but also impose significant economic and social costs. Recognizing this critical issue, this research—“ Intelligent Transport Systems and Smart Mobility in Addis Ababa: Building a Safer Ethiopian Capital”—was undertaken to explore how technology-driven solutions can effectively enhance road safety and minimize accident occurrences, with a particular focus on the context of Addis Ababa, Ethiopia.

This study stems from a strong conviction that technology can and must be harnessed to build safer, more efficient transport systems. Intelligent Transportation Systems (ITS) integrate advanced information, communication, and control technologies to optimize traffic flow, reduce congestion, and improve driver behavior. Through comprehensive analysis, empirical investigation, and international comparison, this research aims to provide both theoretical insight and practical recommendations for adopting ITS as a cornerstone of road safety strategy in Ethiopia.

The research draws on experiences from countries that have successfully reduced traffic accidents through ITS implementation and adapts these lessons to the unique challenges faced by developing nations. It further emphasizes the necessity of establishing a national ITS roadmap, supported by a coherent institutional framework, to ensure sustainable and coordinated deployment of ITS technologies across the transport sector.

This work would not have been possible without the guidance, encouragement, and collaboration of professionals in the transport, ICT, and policy sectors who share a common vision for safer mobility in Ethiopia. It is my hope that the findings of this research will contribute to the growing body of knowledge in intelligent transport innovation and inspire policymakers to take decisive action toward realizing an integrated and intelligent road safety system.

Dr. Ayinadis Tilahun Woldetsadik

Addis Ababa, Ethiopia, 2025
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Introduction
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The genesis of this book lies in a simple, yet urgent, reality: road traffic accidents (RTAs) have become a neglected global public health crisis and a silent killer of productivity, particularly in the developing world. While high-income countries have seen a reduction in fatalities, low- and middle-income nations continue to bear an asymmetrical burden, accounting for approximately 90% of global road traffic deaths.

Authored by Ayinadis Tilahun, PhD, this volume transforms rigorous academic research into a practical guide for policymakers and transport professionals. It is structured to detail:


	
The Global and Local Context: A deep dive into the factors of road traffic accidents and the alarming trend of RTAs in Ethiopia, highlighting the fact that the nation recorded over 18,000 deaths and nearly 60,000 injuries in the last five years (FTA, 2020/21).


	
The Power of ITS: An in-depth review of the essential ITS components—including Advanced Traffic Management Systems (ATMS), Advanced Traveler Information Systems (ATIS), and Emergency Management Systems (EMS)—and their global track record in safety improvement.


	
Local Implementation and Barriers: A detailed methodology of the study conducted in Addis Ababa, which affirmed that ITS has a significant positive role in accident reduction. The book further identifies the principal barriers to implementation, such as lack of human resources, financial constraints, and inter-stakeholder cooperation (H.P. Gauff Ingenieure GmbH & Co. KG -JBG- et al., 2018).




Based exclusively on data from the original research, this book serves as a vital blueprint, arguing that for Addis Ababa and Ethiopia to move toward prosperity, immediate and full-scale implementation of ITS is not optional but a national necessity.

In Ethiopia, this crisis is acutely felt. Over a recent five-year period, the nation recorded more than 18,000 deaths and nearly 60,000 injuries on its roads. The capital, Addis Ababa, has lost 1,526 lives in just three years (FTA, 2017/18), bearing a "lion's share" of this tragedy. These staggering statistics are not primarily driven by road design but by human factors, which are the attributed cause in 75% to 80% of all accidents (Peden, 2004). Peden, M. (2020). World report on road traffic injury prevention. World Health Organization

Against this backdrop of devastation, the international experience offers a proven path forward:

Intelligent Transportation Systems (ITS).

This volume, an expansion of a dedicated doctoral dissertation, investigates the impact of ITS technology on traffic accident reduction, focusing specifically on the unique challenges and opportunities within Addis Ababa. The aim is to move beyond mere problem identification to offer a researched, evidenced-based framework for intervention. The ultimate purpose of this work is to provide essential knowledge to researchers, academicians, government bodies, and the public on how the strategic adoption of technology can mitigate fatality rates and stem the profound social and economic costs of RTAs. It is a call to action, grounded in rigorous study, to fully implement the technology that can save thousands of lives and unlock the country's full path to prosperity.
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About the Book: Intelligent Transportation Systems and Road Safety
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The Silent Crisis on the Road
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Road traffic accidents are the leading cause of death for children and young adults aged 5 to 29 globally (Peden, 2004). In Ethiopia, this crisis is consuming the nation's productive forces, costing the economy an estimated 0.8% to 0.9% of its Gross Domestic Product (GDP) annually (Global Road Safety Facility, 2016). Within a recent three-year period, the city of Addis Ababa alone lost over 1,526 lives due to road accidents (FTA, 2017/18). The core problem, as identified in this research, is not fundamentally a lack of infrastructure but a systemic failure to manage the prevailing human factors, which cause up to 75% to 80% of all road accidents (Peden, 2004).
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The Technological Solution
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This book provides a comprehensive analysis of the life-saving potential of Intelligent Transportation Systems (ITS)—an integrated application of advanced information, communication, and electronic technologies designed to manage and mitigate traffic fatality (CIVITAS, 2020).



	
Transportation


	Reduced traffic volumes during the controlled hours or in the controlled area




	
	Modal shift, increase in the use of public transport and cycling



	Increase in public transport speed


	Decrease in the number of delivery vans and trucks with a simultaneous increase in the average weight per delivery/vehicle load factor
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