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Abstract: This study evaluates Egypt’s Integrated Urban Emergency 

Response System (UERS), a national initiative developed through a strategic 

partnership between the Ministry of Local Development and the National 

Network for Emergency Services and Public Safety. Framed within Egypt 

Vision 2030 and the Sendai Framework for Disaster Risk Reduction, the 

research addresses a central question: To what extent has the UERS 

improved operational effectiveness, institutional coordination, and equitable 

access to emergency services in Egyptian cities? The study aims to evaluate 

the system's effectiveness in reducing emergency response times and 

assesses the role of advanced technologies, like artificial intelligence (AI), 

geographic information systems (GIS), and 5 Generation (5G) infrastructure, 

in enhancing real-time decision-making and crisis detection. It further 

examines the degree of institutional integration among emergency service 

providers, analyzes the fair access to emergency services across diverse 

urban populations, and explores the system’s overall contribution to 

strengthening urban resilience. The study addresses persistent challenges in 

Egypt’s emergency governance most notably the unequal distribution of 

services, institutional fragmentation, and limited technological capacity in 

peripheral regions such as South Sinai. The research aims to assess whether 

UERS has improved emergency response times, enhanced inter-agency 

coordination, expanded the use of advanced technologies (AI, GIS, 5G), 

ensured equitable access to services, and demonstrated potential for 

replication in comparable urban settings. A mixed-methods research design 

is adopted, combining qualitative policy and case analysis, key informant 

interviews, geospatial mapping, and quantitative assessment of pre- and post-

implementation performance indicators. Data are collected from national 

policy frameworks, technical reports, GIS maps, and field observations in 

South Sinai Governorate. The study tests a series of hypotheses to evaluate 

the performance and impact of UERS. It posits that the system has 

significantly enhanced coordination among agencies and reduced emergency 

response times, while also identifying critical challenges such as shortages in 

trained human resources and initial resistance from decision-makers that 

have constrained full implementation. Additional hypotheses explore the 

contribution of advanced technologies to improving situational awareness 

and operational efficiency, how the system ensures fair access to emergency 

services across different urban populations, the role of decentralized 

governance in strengthening inter-agency collaboration, and the feasibility of 
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replicating the Egyptian model in similar urban countries. Findings mention 

that while technological innovation and governance reforms have enhanced 

crisis response capabilities, institutional capacity gaps and uneven service 

distribution, particularly in informal settlements, remain persistent 

challenges. This study’s comprehensive SWOT analysis and results 

framework underscore the need for sustained political commitment, 

continuous technological adaptation, and robust stakeholder collaboration to 

fully realize the UERS's potential in fostering resilient urban environments. 

The study concludes that Egypt’s model offers a promising and adaptable 

framework for urban emergency management in developing regions, 

provided investments in human capital and political commitment are 

sustained alongside digital modernization.  

 

 

1. Introduction 

 

In recent years, the complexity and frequency of crisis-ranging from natural disasters and 

infrastructure failures to urban emergencies have underscored the critical need for integrated, 

resilient, and inclusive emergency response systems worldwide. Egypt, with its vast and diverse 

geography, high population density in urban centres, and significant informal settlement 

populations, faced profound structural limitations in its traditional emergency management system. 

Prior to 2022, Egypt’s response framework was highly fragmented, characterized by multiple 

emergency numbers (e.g., 122 for police, 180 for fire), lack of inter-agency coordination, and 

uneven access to emergency services particularly in underserved and remote areas [1]. In alignment 

with Egypt Vision 2030, which emphasizes sustainable development, technological modernization, 

and inclusive service delivery, the Egyptian government under the leadership of the Ministry of 

Local Development (MLD) launched a transformative initiative in 2022 to restructure the national 

emergency response ecosystem. This initiative was developed through a strategic partnership with 

the National Network for Emergency Services and Public Safety, aiming to unify all emergency 

communication and response services into a single, integrated, and technologically advanced 

platform. The resulting Integrated Crisis Response Initiative represents a paradigmatic shift from 

reactive emergency management to a proactive, predictive, and data-driven system. The vision 

behind this initiative is rooted in strengthening institutional capacities, decentralizing operational 

response while maintaining centralized oversight, and ensuring equitable access to critical services 

for all citizens, including vulnerable populations in informal settlements and rural areas. At its core, 

the initiative deploys an end-to-end, air-gapped, secure communications infrastructure, 

incorporating a 31,300-kilometer fiber-optic backbone, fully 5G-ready, capable of supporting real-

time, multi-agency coordination. The technological framework is complemented by AI tools for 

predictive analytics, allowing early detection and intervention in potential crises such as seismic 

activity, extreme weather events, and infrastructural disruptions [2] & [3]. 

Structurally, the initiative operates through a national command center in Egypt’s New 

Administrative Capital, connected to 27 governorate-level control centers and 31 mobile emergency 

units. This hybrid model balances centralized governance with localized responsiveness, thus 

enhancing national resilience. Two core digital tools the E-command Platform and the SOS Mobile 

Emergency Application are being deployed to facilitate both citizen-level engagement and inter-

agency response coordination, with full functionality anticipated by Q2 of 2025. [2] The impact of 

this initiative has been significant. The unification of emergency services under a single access 
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point (transitioning from 114 to 112) has already led to measurable reductions in ambulance 

response times and improved coordination across health, civil defense, and police services. By 

serving Egypt’s entire population of over 107.7 million people according to Central Agency for 

Public Mobilization and Statistics  (CAPMAS) in June 2025 [4] through more than 2,187 

operational sites, including 537 in Greater Cairo alone, the initiative has created a more inclusive, 

accessible, and equitable emergency response system. [2] Moreover, the initiative has demonstrated 

high replicability, attracting interest from over 22 African nations and gaining formal recognition at 

international forums, including the Belt and Road Ministerial Forum for Disaster Risk Reduction 

and Emergency Management (BRIDRREM). It has received national awards for innovation in AI-

powered early warning systems and operational excellence [5]. From a scientific and policy 

perspective, the Integrated Crisis Response Initiative exemplifies three novel dimensions: 

decentralized situational awareness through distributed monitoring tools; integrated response 

governance via secure, real-time communication platforms; and proactive intervention protocols 

enabled by predictive analytics and AI. This framework not only enhances operational efficiency 

and citizen safety but also advances multiple Sustainable Development Goals (SDGs), including 

SDG 11 (Sustainable Cities), SDG 3 (Good Health), SDG 9 (Innovation and Infrastructure), SDG 

13 (Climate Action), and SDG 16 (Strong Institutions). [6] & [7] 

Despite the ambitious scope and promising results of the UERS, several challenges persist chief 

among them being the unequal distribution of emergency services, institutional fragmentation at 

sub-national levels, and capacity gaps in technology adoption. These shortcomings are particularly 

evident in peripheral and topographically complex regions such as South Sinai, where marginalized 

populations (e.g., Bedouin communities) continue to face delays in service delivery and barriers to 

system access. Furthermore, while the system integrates advanced digital tools, its operational 

effectiveness and inclusiveness across varied geographies and governance structures remain under-

evaluated. This research seeks to critically investigate these gaps and assess whether the UERS has 

achieved its intended objectives of improving operational efficiency, institutional coherence, and 

spatial equity in urban emergency response. This study aims to: 1. Evaluate the impact of the UERS 

on emergency response times across urban and peripheral areas. 2. Assess the role of AI, GIS, and 

5G technologies in enhancing real-time crisis detection and decision-making. 3. Examine 

improvements in inter-agency coordination and joint operational readiness following UERS 

deployment. 4. Analyze equity in access to emergency services, particularly in underserved and 

informal settlements. 5. Explore the potential scalability of Egypt’s UERS model to comparable 

cities in the Global South. As such, Egypt’s experience offers valuable insights for countries 

seeking to modernize their emergency management capabilities in line with global frameworks such 

as the Sendai Framework for Disaster Risk Reduction2 and the 2030 Sustainable Development 

Agenda3. This research explores the design, implementation, and impact of Egypt’s Integrated 

Crisis Response Initiative, with a focus on its innovative governance structure, technological 

foundation, and socio-spatial equity outcomes. [6] & [8] 

 

 
2 The Sendai Framework for Disaster Risk Reduction 2015-2030, adopted by United Nations member states at the Third 

UN World Conference on Disaster Risk Reduction in 2015, constitutes a global accord. Its primary objectives are to 

mitigate disaster risks and associated losses, and to bolster societal resilience against a spectrum of hazards, 

encompassing those of natural, biological, and technological origin. 
3 The 2030 Agenda for Sustainable Development represents a comprehensive strategic framework designed to advance 

global well-being across social, environmental, and economic dimensions. Formally ratified by all member states of the 

United Nations in 2015, this agenda concurrently endeavors to consolidate universal peace and expand fundamental 

freedoms. A central outcome of its adoption was the establishment of 17 universally applicable SDGs. 
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2. Literature Review 

 

2.1 Urban Resilience 

Urban resilience refers to the capacity of cities and their systems to endure, adapt to, and recover 

from a wide range of shocks and stresses, including natural disasters such as floods and 

earthquakes, the growing impacts of climate change like heatwaves and rising sea levels, economic 

disruptions, and social challenges such as inequality and rapid urbanization. A resilient urban 

environment not only maintains its essential services during crises but also evolves to meet future 

risks while sustaining economic growth and quality of life. Cities around the world have begun 

integrating resilience into their urban planning and governance structures. For instance, following 

the devastation of Hurricane Sandy in 2012, New York City implemented a comprehensive 

resilience strategy that prioritized flood protection, infrastructure upgrades, emergency 

preparedness, and community engagement. Similarly, global initiatives such as the Rockefeller 

Foundation’s 100 Resilient Cities (100RC) have supported municipalities by appointing Chief 

Resilience Officers and fostering the development of holistic urban resilience strategies. [10] 

Frameworks like the City Resilience Framework (CRF), developed by Arup4, provide structured 

approaches to assessing urban resilience through four dimensions: health and wellbeing, economy 

and society, infrastructure and environment, and leadership and strategy. On an international scale, 

the Sendai Framework for Disaster Risk Reduction (2015–2030) offers actionable guidelines to 

reduce disaster risk and build resilience, with an emphasis on inclusive governance and community 

participation [11]. 

Urban resilience is closely aligned with the SDGs, especially SDG 11 (Sustainable Cities), SDG 13 

(Climate Action), SDG 6 (Water and Sanitation), and SDG 9 (Infrastructure and Innovation), 

emphasizing inclusive urbanization, climate adaptation, equitable water management, and resilient 

infrastructure. [7] Cities like Rotterdam and Copenhagen offer successful examples: Rotterdam 

employs adaptive water plazas and green infrastructure to manage floods, while Copenhagen’s 

Climate Adaptation Plan incorporates sustainable drainage, green roofs, and public engagement to 

mitigate rainfall and heat risks. [12], [13] These practices illustrate how embedding resilience into 

urban planning enhances sustainability and economic security. In Egypt, urban resilience also 

relates to eco-tourism and environmental sustainability, particularly in climate-sensitive regions 

such as South Sinai, the Red Sea coast, and Upper Egypt, where urbanization and tourism 

intersect. [7] For instance, Sharm El-Sheikh, host of COP27, has adopted green infrastructure, 

solar energy, and eco-transport, advancing both SDG 11 and SDG 13. [2], [7] Likewise, in 

Fayoum’s Wadi El Rayan and Wadi El Hitan, resilience is promoted through ecological 

conservation, sustainable visitor management, and environmentally responsible lodging. 

Frameworks like the City Resilience Framework (CRF) by Arup and the Sendai Framework for 

Disaster Risk Reduction guide Egypt’s planning, particularly in fragile ecosystems. In Saint 

Catherine, GIS tools help avoid ecological disturbance while improving accessibility and 

supporting community tourism. [2] These efforts support SDG 12 (Responsible Consumption), 

SDG 15 (Life on Land), and SDG 8 (Decent Work), ensuring that eco-tourism contributes to both 

conservation and local livelihoods. [7] Looking ahead, integrating AI and real-time environmental 

monitoring may further enhance Egypt’s adaptive capacity and promote resilient, eco-centric 

development models nationwide. 

 
4 Arup is a globally recognized, independent firm of planners, designers, engineers, and business consultants. Founded in 

1946, it has grown into a creative and pragmatic collective of about 18,000 experts operating in more than 140 countries. 
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2.2 Crisis and Emergency Management Frameworks 

City Crisis and Emergency Management Frameworks are essential tools for ensuring urban 

resilience, especially in the face of increasing threats such as climate-related disasters, pandemics, 

infrastructure failures, and socio-political unrest. These frameworks provide structured approaches 

to prepare for, respond to, and recover from emergencies in a coordinated and efficient manner. 

They typically integrate emergency planning, risk assessment, early warning systems, inter-agency 

coordination, public communication, and post-crisis recovery. One prominent global example is the 

Incident Command System (ICS), originally developed in the U.S., which offers a standardized 

hierarchy and process for managing emergencies, enabling multiple agencies to work together 

under a unified command structure. Another is the Integrated Emergency Management System 

(IEMS) used by cities like London and Tokyo, which emphasizes all-hazard planning, cross-sector 

collaboration, and community engagement in emergency preparedness. Many urban frameworks are 

grounded in the principles of the Sendai Framework for Disaster Risk Reduction (2015–2030), 

which promotes proactive risk mitigation, inclusive governance, and investment in resilient 

infrastructure. Urban areas like Los Angeles, Singapore, and Amsterdam have incorporated 

predictive analytics, GIS, and real-time data dashboards to improve their emergency response 

capabilities and resource allocation. [7], [14], [16] & [15] In Egypt, cities such as Cairo and 

Alexandria are increasingly exploring smart city technologies to enhance crisis management. For 

example, Egypt’s National Emergency Management Agency (NEMA) has developed early 

warning systems for flood-prone areas and launched public awareness campaigns to improve civil 

preparedness. Additionally, Sharm El-Sheikh deployed crisis protocols and security technology to 

handle the high-profile demands of international events like COP27, demonstrating a growing 

commitment to international best practices in emergency management. These frameworks 

demonstrate a clear alignment with several United Nations SDGs. Specifically, they contribute to 

SDG 11 (Sustainable Cities and Communities) by enhancing urban safety, resilience, and 

preparedness for emergencies. They also support SDG 13 (Climate Action) through the 

strengthening of adaptive capacity to climate-related hazards and the implementation of proactive 

risk mitigation strategies. Furthermore, they reinforce SDG 16 (Peace, Justice, and Strong 

Institutions) by promoting the development of transparent, accountable, and inclusive institutional 

frameworks that are essential for effective crisis governance and management. [7] 

 

2.3 Global Best Practices in Urban Emergency Networks 

Global best practices highlight the importance of integrated planning, real-time data utilization, and multi-

stakeholder coordination in enhancing urban resilience. Tokyo, Japan is a global leader with its advanced 

earthquake and tsunami preparedness system, which includes real-time seismic monitoring, mobile alert 

networks, and rigorous building codes. The city’s emphasis on community education and infrastructure 

resilience ensures high public awareness and rapid disaster response. In the United States, the Federal 

Emergency Management Agency (FEMA) has institutionalized emergency management through the 

National Response Framework (NRF) and the ICS. These tools provide adaptable frameworks that facilitate 

coordination across federal, state, and local agencies, emphasizing scalability and clarity of roles during crises. 

Singapore has integrated its Smart Nation initiative into emergency planning by leveraging digital 

technologies like AI, Internet of Things (IOT), and big data analytics. These tools support real-time flood 

monitoring, disease modeling, and dynamic allocation of emergency resources, enhancing urban preparedness 

and adaptive capacity. European cities, such as Amsterdam and Stockholm, promote integrated emergency 

networks through climate-adaptive urban planning. Features like multi-functional public spaces that serve as 

flood reservoirs or emergency shelters, and investments in green-blue infrastructure, reduce vulnerability to 

both sudden and chronic urban stresses. China has made significant advances in building comprehensive urban 
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emergency management systems. The Beijing Emergency Management Bureau, for example, operates an 

integrated disaster risk management system that coordinates real-time information from meteorological, 

geological, and public health monitoring agencies. During the COVID-19 pandemic, cities like Wuhan 

showcased China's capacity for rapid infrastructure deployment constructing hospitals in a matter of days and 

deploying digital contact tracing via mobile platforms. Additionally, China’s use of AI and drones for crowd 

control, disaster assessment, and delivery of emergency supplies exemplifies the growing role of smart 

technologies in crisis management. These international examples reflect core principles outlined in the Sendai 

Framework for Disaster Risk Reduction (2015–2030), advocating for proactive risk understanding, 

strengthened governance, and investment in resilience-building infrastructure. [6], [8], [17], [18] & [19] These 

global urban emergency practices play a vital role in advancing several SDGs. They directly support SDG 11 

by integrating emergency planning into urban development to enhance safety and resilience, and SDG 13 by 

boosting cities' adaptive capacity to climate hazards. They also align with SDG 16 through the promotion of 

transparent, inclusive governance frameworks, and SDG 17 by fostering international cooperation and 

knowledge sharing. Collectively, these integrated approaches enhance cities’ ability to anticipate, manage, and 

recover from crises, contributing to more sustainable and resilient urban futures worldwide [7]. 

 

2.4 Governance and Institutional Coordination under UERS 
Within Egypt’s Urban Environmental Resilience Strategy (UERS), particularly in Sharm El-Sheikh, 

the Whole-of-Government (WoG) approach plays a central role in fostering resilience through 

integrated crisis management and urban planning. Enhanced by Egypt’s digital transformation and 

e-governance, this approach enables real-time coordination among key ministries (Environment, 

Interior, Health, and Local Development), using smart technologies for communication, centralized 

command, and predictive analytics. Tools like GIS-based risk mapping and AI-driven early warning 

systems have improved disaster preparedness and reduced response times. Moreover, digital portals 

for alerts and feedback foster transparency, citizen engagement, and social cohesion core aspects of 

resilient governance. This model aligns with Egypt Vision 2030 and supports SDG 11, 

emphasizing risk-informed, inclusive urban development. It also reflects the principles of the 

Sendai Framework for Disaster Risk Reduction (2015–2030), which promotes proactive 

planning, multi-level governance, and resilient infrastructure. In Egypt, these guidelines are applied 

in high-risk urban areas like Cairo and Alexandria to counter threats like flooding and heatwaves. 

By embedding these strategies, urban policies contribute not only to short-term emergency 

readiness but also to long-term sustainability and risk mitigation [2], [6], [7], [8], [20]. 

 

2.5 Equity in Urban Emergency Service Provision: Addressing Access Disparities in Informal 

and Underserved Settlements 
Equitable access to emergency services remains a critical concern in the context of urban resilience, 

particularly within informal and underserved urban settlements in Egypt. These areas, often situated 

outside the scope of formal planning mechanisms, are characterized by inadequate infrastructure, 

limited public service provision, and a general lack of institutional integration. Such deficiencies 

substantially increase the exposure and vulnerability of these populations to natural and 

anthropogenic hazards. In alignment with the research objectives and corresponding hypothesise, 

this part of literature review examines how the Urban Emergency Response System (UERS) 

addresses service disparities across socio-economic and geographic urban populations. The 

literature indicates that informal settlements frequently suffer from structural and logistical 

impediments, including narrow or unpaved roadways, deficient communication networks, and 

insufficient emergency response infrastructure. These limitations inhibit the effectiveness of 
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conventional emergency services and delay response times during critical incidents. Nonetheless, 

recent scholarship and applied case studies suggest that innovative, decentralized approaches may 

offer viable solutions to these systemic challenges. The deployment of mobile emergency health 

units, the implementation of community-based early warning systems, and the provision of 

modular, decentralized water and sanitation services have demonstrated potential in improving 

emergency readiness and resilience in marginalized urban areas. Such approaches are particularly 

effective when embedded within inclusive governance frameworks and supported by local 

community engagement. Integrating these vulnerable urban zones into broader UERS protocols is 

essential not only for enhancing national emergency response capacity but also for achieving the 

targets set forth under the United Nations Sustainable Development Goals (SDGs). Specifically, this 

integration aligns with SDG 11 (Sustainable Cities and Communities), SDG 6 (Clean Water and 

Sanitation), and SDG 3 (Good Health and Well-being). By addressing systemic inequities in 

emergency service provision, the UERS contributes to the development of inclusive, safe, and 

resilient urban environments. In the Egyptian context, particularly in rapidly urbanizing and peri-

urban regions, equitable access to emergency services must be understood as both a technical and 

governance challenge. Ensuring that all segments of the urban population, including those in 

informal areas, are adequately served by the UERS is a fundamental requirement for building 

holistic urban resilience. Therefore, evaluating access disparities constitutes a core component of 

this study’s analytical framework and directly informs the assessment of the UERS's overall 

effectiveness and scalability. [2], [7], [21] 

 
2.6 National and Global Frameworks Guiding Urban Emergency Resilience in Egypt 

Egypt’s approach to urban emergency resilience is shaped by a combination of national strategies 

most notably Egypt Vision 2030 and global policy frameworks like the Sendai Framework for 

Disaster Risk Reduction (SFDRR). Egypt Vision 2030 emphasizes sustainable urban 

development, institutional modernization, smart governance, and resilient infrastructure. In this 

context, the launch of the National Emergency and Public Safety Network (NAS) in 2022 

marked a major step in unifying emergency communication systems across Egypt’s 27 governorates 

via secure digital infrastructure. During the 2025 Belt and Road Initiative Ministerial Forum, Egypt 

reiterated its commitment to global crisis response cooperation, particularly in areas like health 

emergencies, disaster coordination, and the use of advanced technologies such as AI, big data 

analytics, and the Internet of Things (IoT). These efforts align closely with Vision 2030’s pillars 

of risk-informed urban planning and inclusive development, especially in high-risk and 

marginalized communities [2], [5], [14]. Concurrently, the Sendai Framework for Disaster Risk 

Reduction (2015–2030) provides the international blueprint for reducing disaster risks through 

prevention, governance reform, and anticipatory planning. Built around four priority areas (1) 

understanding disaster risk, (2) strengthening disaster governance, (3) investing in risk reduction, 

and (4) improving preparedness and “Build Back Better” and seven global targets, SFDRR 

advocates data-driven, inclusive, and multilevel governance. Egypt’s UERS initiative, 

implemented by the Ministry of Local Development, strongly reflects Sendai principles. It 

integrates risk-aware spatial planning, real-time digital systems, and inter-agency institutional 

coordination. UERS's deployment of AI, GIS, and 5G technologies enhances early warning 

systems and situational awareness, while its expansion into marginalized areas notably Bedouin 

communities in South Sinai addresses socio-spatial disparities and exemplifies Sendai’s emphasis 

on inclusive resilience. Together, Egypt Vision 2030 and the SFDRR converge in supporting the 

goals of SDG 11 (Sustainable Cities and Communities), SDG 3 (Good Health and Well-being), 
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and SDG 9 (Industry, Innovation, and Infrastructure). This alignment reinforces UERS’s 

relevance to Egypt’s broader resilience agenda and underlines its potential as a scalable model for 

urban emergency governance in the Global South [6], [7], [8], [22]. 

 

Table no.1; The Sendai Framework: Strategic Priorities and Targets for Global Disaster Risk 

Reduction, Source [9] 

The four priority areas are The seven global targets include 

  

 

In the Egyptian context particularly under the purview of the Ministry of Local Development the UERS 

initiative aligns closely with the Sendai Framework. It addresses multiple priority areas by promoting 

institutional integration, digital early warning systems, risk-aware urban planning, and capacity-

building at the local level. The application of AI, GIS, and 5G technologies within UERS strengthens disaster 

preparedness and enables real-time situational awareness, in line with Sendai’s vision for data-driven and 

anticipatory governance. Moreover, by extending services to marginalized areas such as South Sinai’s 

Bedouin communities, the initiative fulfills the framework’s call for inclusive, equitable, and locally 

contextualized disaster risk reduction, reinforcing Egypt’s commitment to the broader 2030 Sustainable 

Development Agenda. [2] & [14] 

 

 

3. Methods and tools 

 

This study employs a mixed-methods research design to assess the performance, institutional 

coordination, and equity outcomes of Egypt’s UERS, with a targeted focus on its implementation in 

South Sinai Governorate. The methodology is grounded in contemporary urban management 

theory, drawing on principles of resilient urbanism, smart territorial governance, and decentralized 

crisis response all aligned with the strategic directives of Egypt Vision 2030 and the MLD. By 

integrating qualitative and quantitative techniques, the research delivers a multidimensional 

evaluation of UERS performance across operational efficiency, institutional integration, and spatial 

equity, with policy-relevant implications for governance reform and scalable replication in other 

similar contexts. To ensure methodological rigor, the study employs data triangulation, 

systematically cross-validating findings across semi-structured interviews, geospatial datasets, 
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performance dashboards, and policy documents. This integration enhances the reliability and 

interpretability of results. 

 

Table no.2; Analytical Dimensions of the UERS Evaluation Framework, Source [9] 

Analytical 

Dimension 
Focus Area Description 

Operational 

Effectiveness 

Technological 

Capacity & 

Responsiveness 

Assesses the system’s ability to reduce emergency response times, use 

real-time data, and enable coordinated multi-agency action. Evaluates 

the integration of AI, GIS, and 5G technologies in enhancing situational 

awareness and dynamic responsiveness. 

Institutional 

Integration 

Governance & 

Coordination 

Examines inter-agency coordination and decentralization within Egypt’s 

administrative framework. Focuses on structural and functional 

integration between national ministries, governorates, and municipalities, 

with attention to vertical and horizontal institutional interplay. 

Equity of 

Access 

Spatial & Social 

Inclusion 

Analyzes disparities in emergency service delivery, especially for 

marginalized and geographically isolated populations (e.g., Bedouin 

communities in South Sinai). Investigates whether UERS fosters 

inclusive access and contributes to spatially just urban resilience. 

 

3.1 Integrated Research Design and Policy-Institutional Analytical Framework 

This study adopts a multidimensional research design that integrates empirical performance 

evaluation with institutional and policy analysis to assess the effectiveness of Egypt’s Urban 

Emergency Response System (UERS). Grounded in contemporary theories of urban governance 

and disaster risk management, the research is structured around three interrelated analytical 

dimensions: operational effectiveness, institutional integration, and equity of access. Together, 

these three dimensions inform the study’s central research questions and hypotheses regarding 

system responsiveness, institutional capacity, technological integration, and equitable distribution of 

emergency services. The conceptual framework also provides the analytical foundation for 

assessing the scalability of the UERS model to other urban environments across. Complementing 

the operational and governance assessment, the study undertakes a comprehensive analysis of the 

institutional and policy environment within which UERS is designed and implemented. This 

component aims to contextualize UERS within Egypt’s ongoing decentralization reforms, digital 

transformation agenda, and international development commitments. At the international level, the 

analysis draws on Egypt’s alignment with the Sendai Framework for Disaster Risk Reduction 

(2015–2030) and selected Sustainable Development Goals (SDGs), particularly SDG 3 (Good 

Health and Well-being), SDG 9 (Industry, Innovation, and Infrastructure), SDG 11 (Sustainable 

Cities and Communities), SDG 13 (Climate Action), and SDG 16 (Peace, Justice, and Strong 

Institutions). This policy analysis employs a triangulated methodological approach comprising as 

shown in table no 4. This integrated methodology enables a holistic examination of UERS as both a 

technical intervention and a policy instrument. It allows for the identification of implementation 

barriers, governance bottlenecks, and best practices, thereby informing evidence-based 

recommendations for enhancing the efficiency, equity, and resilience of urban emergency response 

systems in Egypt and similar contexts. 
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Table 3: Key National Policy Frameworks Relevant to UERS Implementation, Source [9] 

Policy Framework Issuing Body Focus Area Relevance to UERS 

Egypt Vision 2030 Government of 

Egypt 

Infrastructure 

modernization, 

governance 

reform, digital 

innovation 

Provides strategic direction for sustainable 

development and digital transformation, aligning 

with UERS objectives on smart governance and 

emergency resilience. 

Local Administration 

Reform Strategy 

Ministry of Local 

Development 

Decentralization 

and capacity 

building 

Guides institutional restructuring at the 

subnational level, supporting effective UERS 

implementation through strengthened local 

governance. 

Emergency 

Preparedness Plans 

(South Sinai) 

South Sinai 

Governorate 

Localized 

emergency 

planning 

Serves as operational blueprints for deploying 

UERS in governorate-specific contexts, with 

emphasis on risk-prone and marginalized areas. 

National Emergency 

and Public Safety 

Network (NAS) 

Guidelines 

National 

Emergency 

Network 

Authority 

(launched 2022) 

Emergency 

communication 

and system 

standardization 

Establishes secure, unified communication 

protocols essential for UERS interoperability and 

national emergency coordination. 

 

Table 4: Triangulated Methodological Approaches for Policy and Institutional Analysis, Source [9] 

Methodological 

Approach 

Description Purpose in Study 

Qualitative 

Document 

Analysis 

Review of strategic, regulatory, and 

operational texts at national and 

local levels 

To extract key themes, identify policy priorities, 

and understand institutional roles and mandates 

Comparative 

Policy Mapping 

Cross-scale analysis of national, 

subnational, and international 

frameworks 

To evaluate coherence, gaps, and alignment 

between Egypt Vision 2030, local plans, and 

international goals 

Stakeholder 

Mapping 

Identification and analysis of actors 

involved in UERS implementation 

and coordination 

To understand governance dynamics, assess 

vertical (national-local) and horizontal (inter-

agency) links 

 

3.2 Case Study: South Sinai Governorate 

South Sinai Governorate is selected as the primary case study due to its distinctive topographical, 

infrastructural, and socio-cultural characteristics, making it an ideal context for evaluating 

emergency response systems in non-metropolitan and peripheral settings. The study encompasses 

diverse sub-areas, including urban centers such as El Tor and Nuweiba, alongside remote and semi-

nomadic communities like St. Catherine, Wadi El Arbein, and Wadi Feran. Data collection involves 

over 25 semi-structured interviews with key stakeholders, including local and governorate Ministry 

of Local Development officials, emergency service coordinators (ambulance, civil defense, health, 

police), ICT specialists, UERS operators, and representatives from tribal councils and Bedouin 

communities. Additionally, focus groups are conducted within underserved populations, stratified 

by gender, age, and mobility, complemented by participant observation during simulated emergency 

response drills. Sampling strategies combine purposive selection for institutional actors and 

snowball and stratified methods for community participants, ensuring the inclusion of vulnerable 

groups such as women, youth, persons with disabilities, and nomadic populations. This case study 

employs a place-based urban management framework to critically analyze governance interactions, 
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community engagement, and the responsiveness of the UERS within the complex socio-spatial 

fabric of South Sinai. 

 

3.3 Technological, Spatial, and Quantitative Performance Evaluation 

This component of the methodology investigates the technological, spatial, and performance 

dimensions of the Unified Emergency Response System (UERS) as implemented in South Sinai. It 

integrates geospatial analysis, system performance auditing, and statistical evaluation to holistically 

assess the effectiveness, efficiency, and equity of UERS operations in a peripheral and 

topographically diverse region. From a technological standpoint, the study evaluates the integration 

of emerging technologies including Artificial Intelligence (AI), Geographic Information Systems 

(GIS), and fifth-generation (5G) communication infrastructure into the operational framework of 

UERS. These technologies are assessed based on their ability to enhance situational awareness, 

support real-time decision-making, and enable coordinated, multi-agency emergency interventions. 

Specific emphasis is placed on the use of AI-powered alert mechanisms, such as the mobile-based 

SOS application and the national unified 112 emergency hotline, and the functionality of the Spatial 

Decision Support System (SDSS)-enabled Command and Control Center in El Tor. Technical 

audits are conducted to assess system performance with regard to data integration, operational 

interoperability, and communication infrastructure particularly the interplay between legacy 

networks and newly deployed 5G capabilities. Concurrently, GIS-based spatial analysis is 

employed to examine the distribution and accessibility of emergency services. This includes 

mapping the spatial arrangement of critical infrastructure such as ambulance stations, fire brigades, 

and road networks. Spatial catchment analysis is used to identify underserved areas, particularly in 

mountainous and remote settlements, while time-distance modeling simulates various emergency 

response scenarios to estimate temporal delays associated with geographic constraints. These 

simulations inform the evaluation of spatial equity and allow for the identification of service gaps 

affecting marginalized populations, including Bedouin communities and residents of informal 

settlements.  

To complement the spatial-technical assessment, a quantitative performance analysis is conducted 

based on Key Performance Indicators (KPIs) measured over a six-year period (2018–2024). The 

longitudinal evaluation captures both pre- and post-implementation dynamics of the UERS, 

facilitating empirical validation of its impact. KPIs include Average and median response times, 

disaggregated by service type (ambulance, fire, police); incident intervention frequency and 

escalation timelines; multi-agency coordination rates during emergency events; utilization metrics 

for the unified emergency number (112) and mobile SOS application; and Equity of service access 

across different geographic, socioeconomic, and demographic contexts. Data sources include 

official operational logs from the South Sinai Command Center, national emergency network 

dashboards, performance records from simulation drills, and structured citizen feedback reports. 

Descriptive statistics and paired t-tests are applied to detect performance improvements post-UERS 

implementation. Additionally, multivariate regression models are developed to identify significant 

predictors of response variability, including infrastructural density, institutional capacity, and 

spatial complexity. GIS-based visualization further supports the spatial disaggregation of KPI 

outcomes to detect patterns of exclusion or disproportionate service allocation. Grounded in the 

principles of spatial justice and data-informed urban resilience, this integrated methodological 

framework ensures a robust, multidisciplinary evaluation of UERS. It provides a comprehensive 

evidence base for assessing the scalability, inclusivity, and systemic coherence of emergency 

response models in complex non-metropolitan environments, offering valuable insights for policy 

replication in similar urban context. 
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3.4 Hypotheses and Testing Framework 

The  evaluation framework for the Unified Emergency Response System (UERS) is built around 

five research hypotheses, each derived from specific research objectives and observed 

implementation challenges in geographically and institutionally fragmented regions such as South 

Sinai. These hypotheses aim to assess the operational impact, technological integration, institutional 

collaboration, equity of access, and scalability of UERS.  Hypothesis 1 stems from the core 

objective of the system to reduce emergency response times. It is tested through quantitative 

analysis using paired t-tests on pre- and post-UERS performance data obtained from the Ministry of 

Local Development (MLD) and the South Sinai Emergency Command Center, Hypothesis 2 

evaluates whether the integration of AI, GIS, and 5G has enhanced real-time crisis detection. The 

hypothesis is based on the design of the UERS system architecture, and is assessed using a 

combination of technical reviews and expert interviews with system operators and engineers, 

Hypothesis 3 addresses inter-agency coordination improvements following the UERS rollout. It is 

tested through thematic analysis of interviews with officials from MLD, Civil Defense, and health 

services, along with comparative reviews of standard operating procedures before and after UERS 

implementation, Hypothesis 4 explores whether the system has improved equity in access to 

emergency services, particularly in underserved or informal areas. This hypothesis is evaluated 

through spatial GIS mapping of service coverage and accessibility, supplemented by qualitative 

insights from community focus groups and Hypothesis 5 investigates the potential for replicating 

the UERS model in other Global South cities. This is informed by comparative analysis of similar 

case studies documented in BRIDRREM reports and pilot implementations across African cities. To 

enhance clarity and transparency, the following table summarizes how each hypothesis is directly 

linked to specific methods and data sources used in the study: 

 

Table 5. Summary of Research Hypotheses, Methods, and Data Sources for Evaluating UERS 

in South Sinai, Source [9]. 

Hypothesis Method Data Source 

H1: UERS significantly reduced 

emergency response times 

Quantitative KPI analysis 

(paired t-tests) 

MLD and South Sinai command 

center records 

H2: AI/GIS/5G tools improved real-time 

crisis detection 

Technical evaluation + 

expert interviews 

System architecture, operator 

feedback 

H3: Inter-agency coordination improved 

post-UERS 

Thematic analysis of 

interviews + SOP 

comparison 

MLD + Civil Defense protocols 

H4: Access to emergency services 

became more equitable 

GIS spatial analysis + 

community focus groups 

GIS datasets, resident feedback 

H5: UERS is scalable to other Global 

cities 

Comparative policy analysis BRIDRREM reports, African 

pilot studies 

 

4 Results and Discussion 

 

4.1 UERS Impact Assessment (2018–2024) 

Paired t-tests conducted on KPI datasets (2018–2024) from the South Sinai Command Center reveal 

a comparative analysis of emergency response times was conducted across three distinct operational 

periods: 2018–2020 (Pre-Tunnel Opening), 2020–2022 (Post-Tunnel Opening), and 2022–2024 

(Post-NAS Command Center Implementation). Response times were recorded for ambulance, 

fire, and police services across two geographic categories: inside cities and outside cities. A 
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consistent and statistically significant reduction in response times was observed across all service 

types and locations over the study period. Notably, the ambulance service response time inside 

cities decreased from 9.6 minutes (2018–2020) to 7.0 minutes (2022–2024), representing a 

27.1% reduction, while outside city response times improved from 28.0 to 18.0 minutes, a 

35.7% decrease. Fire services experienced similar trends, with inside city times decreasing by 

18.4% (from 9.8 to 8.0 minutes) and outside city response times improving by 45.1% (from 22.4 

to 12.3 minutes). The most substantial improvement was noted in police response times, which 

decreased by 42.6% inside cities (from 6.8 to 3.9 minutes) and 56.4% outside cities (from 18.8 

to 8.2 minutes). To evaluate the statistical significance of these changes, paired t-tests were 

conducted comparing the response times between each operational phase. The transition from Pre-

Tunnel to Post-Tunnel operations (2018–2020 vs. 2020–2022) yielded a statistically significant 

improvement in response times (t (5) = 3.03, p = 0.029). The implementation of the NAS 

Command Center (2020–2022 vs. 2022–2024) was associated with a further significant reduction 

in response times (t (5) = 4.45, p = 0.0067). The overall change from 2018 to 2024 was also 

statistically significant (t(5) = 3.61, p = 0.015), confirming that the observed improvements were 

not due to random variation. 

 

 
Chart No.1: Emergency Response Times by Service and Location (2018–2024), Source [9]. 

 

These findings indicate that both infrastructure development (i.e., tunnel opening) and the 

deployment of centralized coordination systems (i.e., NAS Command Center) have had a significant 

and measurable impact on enhancing emergency response efficiency, particularly in suburban and 

rural areas. While the introduction of the Unified Emergency Response System (UERS) has 

demonstrably enhanced response performance and institutional coordination, particularly within 

central and coastal urban clusters, challenges persist in achieving equitable access across all 

geographic zones. The rugged topography and limited infrastructure of South Sinai continue to 

constrain emergency service coverage, especially in peripheral and mountainous areas. This spatial 

disparity underscores persistent inequalities in access to critical services and highlights the need for 

geospatially targeted interventions to ensure more uniform coverage. 

The findings affirm that UERS has had a positive impact on operational efficiency and cross-

agency integration. However, the uneven distribution of improvements reveals that technological 
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advancements alone are insufficient to overcome longstanding structural and geographic 

barriers. These results raise important questions about the intersection of digital systems with 

underlying socio-spatial inequalities. Within the broader policy context, the findings align with 

Egypt’s Vision 2030, particularly its pillars on digital transformation, decentralization, and 

enhanced public service delivery. Furthermore, they contribute to international policy 

frameworks, including the Sendai Framework for Disaster Risk Reduction and the United 

Nations Sustainable Development Goals (SDGs) specifically Goal 11 (Sustainable Cities and 

Communities) and Goal 16 (Peace, Justice, and Strong Institutions). The observed improvements in 

response metrics support ongoing discussions on urban resilience, governance, and the role of 

smart public safety systems in the Global South, offering critical insight into both the potential 

and limitations of technology-driven reforms in emergency service provision. 

Following the successful implementation phase in 2022, the integration of advanced digital 

technologies revolutionized emergency response capabilities. The AI-powered SOS mobile 

application emerged as a vital tool for disseminating early warnings, enabling timely alerts in an 

impressive 67% of documented flood and fire incidents. In tandem, GIS-enabled operational 

dashboards provided real-time tracking of mobile emergency assets and supported dynamic hazard 

mapping, greatly enhancing spatial coordination and situational awareness. Furthermore, the 

complete deployment of 4G networks across urban areas and the full operational readiness of 5G 

infrastructure in El Tor, alongside partial activation in Nuweiba, resulted in a remarkable 42% 

reduction in latency for monitoring illegal construction activities. This significant improvement 

accelerated decision-making and sharpened response accuracy during critical scenarios, particularly 

in remote or topographically challenging regions. These advancements underscore our commitment 

to leveraging technology for a safer and more effective emergency response system. 

 

4.2 Multidimensional KPI Assessment of UERS Implementation 

The implementation of the Unified Emergency Response System (UERS) has resulted in 

measurable progress across several key performance indicators (KPIs), demonstrating 

enhancements in operational response, institutional coordination, technological integration, equity 

in service delivery, strategic alignment, and capacity development. This section presents an 

integrated evaluation of these dimensions, drawing on both quantitative metrics and qualitative 

insights. Emergency response performance has shown clear improvement across service domains. 

Average ambulance response times decreased significantly, from 9.6 to 7.0 minutes within urban 

areas (a 27.1% reduction), and from 28.0 to 18.0 minutes in rural and peripheral zones (a 35.7% 

reduction). Police response times in cities registered the highest relative gain, with a 42.6% 

decrease. Currently, the national average emergency response time stands at 6.4 minutes ulfilling 

84% of the national target of responding in under eight minutes. These improvements are largely 

attributed to real-time coordination enabled by UERS’s digital platform and upgraded 

infrastructure. Institutional coordination and governance have also advanced considerably. 

Thematic analysis of stakeholder interviews and reviews of standard operating procedures (SOPs) 

revealed a shift from fragmented agency operations to more unified response models. By 2023, the 

number of joint emergency simulation drills had quadrupled compared to 2018, supported by the 

formation of emergency task forces at the governorate level. These institutional mechanisms have 

improved collaborative action, as reflected in an Inter-Agency Coordination Score of 78%. 

Nonetheless, further progress is needed to address persistent issues, including outdated 

communication systems and vague procedural guidance for complex or cascading hazards.  
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Technological capability emerged as a central enabler of performance. The AI-SOS mobile 

application played a key role in early warnings, supporting alerts in 67% of recorded flood and fire 

events. GIS-enabled dashboards improved situational awareness by providing real-time data 

visualization and asset tracking. Infrastructure upgrades, such as full 4G coverage in urban areas 

and the rollout of 5G in El Tor (with partial deployment in Nuweiba), reduced latency by 42%, 

further strengthening real-time operational coordination. A comprehensive chart to quantify 5G-

related performance gains is under development. Equity and access remain critical areas of 

concern. GIS-based spatial analysis showed that while urban centers like El Tor and Nuweiba 

reached 92% emergency service coverage within a 10-minute response radius, only 38–47% of 

populations in more remote areas such as St. Catherine and Wadi Feran had comparable access. The 

Access Equity KPI averaged 65% across peripheral zones. Focus group discussions revealed 

barriers beyond geography, including cultural and linguistic mismatches, distrust in formal systems, 

and delays in aerial support, particularly during flash flood events. These findings underscore the 

need for culturally sensitive outreach and localized service strategies. Strategic policy alignment 

positions UERS as a model of progressive reform. Domestically, the system supports Egypt’s 

Vision 2030 pillars on decentralization, digital governance, and resilient public services. 

Internationally, it advances priorities under the Sendai Framework for Disaster Risk Reduction and 

contributes to SDGs 11 and 16. Comparative benchmarking with pilot systems in Sub-Saharan 

Africa affirms UERS’s advantage in centralized coordination; however, it also highlights the 

importance of adapting implementation models to local governance and infrastructure contexts. 

Capacity building and human resources development have seen qualitative progress, though 

quantitative tracking remains limited. Reports and stakeholder feedback indicate increased 

simulation-based training, joint exercises, and structured knowledge sharing across agencies. These 

efforts have enhanced coordination capacity but exposed remaining gaps in SOP literacy and field-

level decision-making authority. Addressing these limitations will require sustained investment in 

training, decentralization of operational authority, and continuous SOP reinforcement. In sum, the 

KPI-based assessment of UERS reveals a pattern of strong initial outcomes across operational and 

institutional dimensions, tempered by ongoing disparities in access and implementation depth. 

Continued strategic efforts are needed to ensure inclusive, scalable, and context-responsive 

emergency response governance. 

 

4.3 Multidimensional Findings on UERS Implementation: Institutional, Spatial, and Policy 

Perspectives 

The implementation of Egypt’s Unified Emergency Response System (UERS) represents a 

significant evolution in national emergency management, with multidimensional impacts spanning 

institutional integration, spatial equity, technological modernization, and policy alignment. This 

section consolidates key findings and implications derived from stakeholder interviews, spatial data 

analysis, and performance indicator tracking. A thematic analysis of 25 stakeholder interviews and 

a review of standard operating procedures revealed a transition from fragmented, siloed agency 

responses toward integrated joint incident command protocols. This institutional shift has been 

reinforced by the formal establishment of cross-ministry emergency task forces at the governorate 

level and a fourfold increase in multi-agency simulation drills between 2018 and 2023. These 

developments, supported by a shared digital platform and standardized response playbooks, have 

enhanced coordination and preparedness. However, operational limitations remain, particularly in 

legacy communication infrastructure, procedural ambiguities in multi-hazard scenarios, and delays 
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introduced by bureaucratic processes. These issues continue to constrain the system’s full 

institutional potential.  

Spatial disparities in emergency service coverage were also evident. GIS-based analysis showed 

that urban centers such as El Tor and Nuweiba benefit from high service accessibility 

approximately 85% to 92% of residents are within a 10-minute emergency response radius. 

Conversely, in more remote or nomadic settlements like St. Catherine and Wadi Feran, coverage 

drops to just 38–47%. These geographic inequities are compounded by social exclusion factors, as 

revealed in focus group discussions with vulnerable groups such as women, elderly citizens, and 

Bedouin communities. Barriers cited include linguistic and cultural mismatches with hotline 

systems, mistrust of formal institutions, and slow deployment of aerial assets during emergencies. 

Addressing these disparities will require localized and culturally responsive strategies that 

complement existing technological infrastructure. From a scalability perspective, comparative 

assessments with emergency response systems in African cities like Kigali and Nairobi indicate that 

UERS possesses several replicable strengths, including centralized coordination, strong 

infrastructure, and advanced digital integration such as AI-GIS dashboards and command center 

visualization tools. However, successful replication beyond Egypt necessitates careful 

contextualization. Constraints such as high implementation costs, gaps in ICT capacity, and varying 

governance models must be accounted for. Policymakers seeking to adopt UERS-inspired 

frameworks are advised to pursue participatory, locally grounded strategies rather than applying a 

uniform model across divergent contexts. The summary of key findings across evaluation 

dimensions is presented below: 

 

Table 6. Summary of Key Findings Across Evaluation Dimensions, Source [9]. 

Dimension Key Result Summary 

Operational Effectiveness Statistically significant reductions in response times; enhanced detection 

capabilities. 

Institutional Integration Strengthened inter-agency coordination; persistent challenges in legacy 

systems and SOP alignment. 

Equity of Access Marked disparities in spatial and social access; structural exclusion of 

vulnerable populations. 

Scalability Model demonstrates partial scalability; requires context-driven modifications 

and investment. 

 

To assess system performance across Egypt's diverse geographic contexts, a detailed breakdown of 

Key Performance Indicators (KPIs) is provided below, with distinctions drawn between national, 

urban, and peripheral performance: 
 

Table 7. Key Performance Indicators – All Regions Overview, Source [9]. 

KPI Value Target Progress 

Avg. Emergency Response Time 6.4 min < 8 min ██████████░░ 84% 

GIS-Mapped Incident Coverage 92% 100% ██████████░░ 92% 

AI-SOS Early Warning Usage 67% – ████████░░░░ 67% 

Access Equity Urban: 92% 

Peripheral: 65% 

– ███████░░░░ 65% (rural gap 

noted) 

Inter-Agency Coordination Score 78% – ████████░░░░ 78% 

Technology Adoption Impact (5G latency graph 

placeholder) 

– (Chart placeholder) 



Enas Samir et , Evaluating Egypt’s Urban Emergency Response System: Toward Resilient Cities and Integrated Crisis.. 

 

________________________________________________________________________________________________ 

826 

In urban areas, high-density infrastructure and digital readiness have translated into notable 

performance gains. Response times average just 5.1 minutes, GIS coverage is nearly complete at 

95%, and AI-based alert integration is high at 72%. Service accessibility has reached 92%, and the 

inter-agency coordination score stands at 82%, reflecting strong interoperability. 

In contrast, peripheral regions continue to face critical gaps. Average emergency response times 

are 8.9 minutes exceeding target thresholds and GIS mapping remains incomplete at 78%. Only 

52% of incidents utilize AI-SOS alerts, indicating limited tech adoption. Service access is 65%, 

with major challenges in remote and mountainous areas.  

 

Table 8. Urban and peripheral Area Emergency & System Performance KPIs, Source: [9] 

KPI Urban 

Value 

Notes for Urban Value Peripheral 

Value 
 

 

Notes for Peripheral Value 

Avg. Response Time 5.1 min Excellent performance 8.9 min Above target threshold 
 

 

GIS Coverage 95% Near-total mapping 78% 
 

 

Ongoing mapping needed 
 

 

AI-SOS Alerts 72% High AI integration 52% 
 

 

Limited tech adoption 
 

 

Service Access 92% Nearly universal 65% Gaps in 

mountainous/remote areas 
 

 

Coordination Score 82% Effective interoperability 68% 
 

 

Requires improvement 

 

 
Chart No.2: Urban VS Peripheral Emergency Response System KPIs, Source [9]. 

 

The inter-agency coordination score declines to 68% in peripheral regions, indicating weaker institutional 

connectivity compared to urban areas. To support consistent cross-regional comparison and enable real-time 

performance monitoring, the KPI reporting system incorporates dynamic visualization tools. These include 

tabbed filters for urban, peripheral, and national data views; color-coded progress bars to quickly 

assess target achievement; and compatibility with external platforms such as Excel, GIS Maps, 

Story Maps, and Power BI. While the current dashboard presents a static summary based on 

available data, creating a fully interactive, real-time dashboard would require a dedicated web 

application developed using technologies like HTML, CSS, JavaScript, or React. These features 

support responsive decision-making and promote continuous performance improvement. Egypt’s 

experience with UERS implementation provides important lessons for urban governance and 

resilience policy, both nationally and across comparable Global South contexts. The system's 
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success illustrates the value of continued investment in decentralized response infrastructure, 

improved interoperability protocols, and inclusive outreach efforts targeting historically 

marginalized populations particularly Bedouin communities, women, and persons with disabilities. 

At the same time, the findings reinforce that emergency response models must be adapted to local 

realities. The potential scalability of UERS lies not in its wholesale duplication, but in the 

adaptation of its core principles integrated command structures, real-time data tools, and 

community engagement frameworks to varying institutional, social, and technological landscapes. 

Policymakers are thus encouraged to prioritize participatory, bottom-up implementation strategies 

that align with local governance capacities and sociocultural dynamics. 

 

4.4 SWOT Analysis: Egypt’s Integrated Crisis Response Initiative 

To assess the strategic potential of Egypt’s UERS initiative, a SWOT analysis was conducted, 

synthesizing stakeholder feedback, operational data, and regional benchmarking. The results are 

presented in the matrix below: 

 

Table no 9: SWOT analysis highlighting internal strengths and weaknesses, and external opportunities 

and threats facing the UERS initiative in the context of Egypt’s urban resilience strategy , Source: [9] 

Strengths (Internal / Positive Factors) Weaknesses (Internal / Negative Factors) 

- Advanced Technological Infrastructure: 

Deployment of a highly secure, air-gapped 5G-ready 

communication infrastructure complemented by an 

extensive 31,300 km fiber-optic backbone, ensuring 

robust data transmission capabilities and resilience 

against external cyber threats. 

- Complex Implementation Framework: 

Integration challenges arising from coordination 

across multiple government agencies, leading to 

potential delays and operational inefficiencies 

during system deployment and scaling phases. 

- Centralized Emergency Response Mechanism: 

Consolidation of disparate emergency response channels 

into a unified national emergency number (112), 

significantly reducing fragmentation and improving 

inter-agency coordination. 

- Skill Deficiencies and Capacity Building 

Needs: Identified gaps in workforce training 

related to AI applications and digital platform 

administration, which could impair system 

performance and adaptation. 

- Integration of AI and Predictive Analytics: 

Utilization of advanced AI algorithms and predictive 

analytics models to enhance early warning capabilities, 

enabling proactive disaster risk reduction and timely 

emergency responses. 

- Infrastructure Dependence and 

Vulnerability: System performance is critically 

dependent on continuous operational integrity of 

technological infrastructure, making it susceptible 

to disruptions from technical failures or 

maintenance issues. 

- Hybrid Governance Model: Establishment of a tiered 

governance architecture featuring a centralized national 

command center supported by 27 regional coordination 

hubs and 31 mobile units, facilitating scalable and 

localized crisis management. 

- Urban-Centric Deployment Bias: 

Predominance of infrastructure and service 

rollout in urban areas, risking slower adoption 

and service accessibility in rural and marginalized 

regions, potentially exacerbating geographic 

disparities. 

- Strategic Alignment with National Development 

Goals: The system’s objectives align closely with Egypt 

Vision 2030, promoting sustainable and inclusive 

development paradigms in disaster management and 

public safety. 
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- Scalability and International Replicability: The 

platform’s design supports high scalability with 

demonstrated interest from over 22 African nations, 

positioning it as a regional model for smart crisis 

management solutions. 

 

- Quantifiable Performance Improvements: 

Demonstrated measurable enhancements in emergency 

response times, resource allocation efficiency, and 

overall system responsiveness. 

 

- Global Recognition and Validation: Recipient of 

prestigious international awards, including the 

BRIDRREM innovation prize and AI excellence 

accolades, underscoring its leadership in smart 

emergency management innovation. 

 

Opportunities (External / Positive Factors) Threats (External / Negative Factors) 

- Regional Leadership Potential: Opportunity to 

establish Egypt as a pioneering leader in smart crisis 

management within the African continent, leveraging 

technological and governance innovations. 

- Cybersecurity Vulnerabilities: Despite air-

gapped architecture, residual cybersecurity risks 

persist, including insider threats and advanced 

persistent threats that could compromise data 

integrity and system availability. 

- Access to International Funding and Partnerships: 

Potential to secure financial and technical support from 

international development agencies such as the Belt and 

Road Initiative (BRI) and United Nations organizations, 

enhancing system capabilities and sustainability. 

- Political and Economic Instability: 

Fluctuations in national political and economic 

conditions may jeopardize sustained government 

backing, funding continuity, and long-term 

project viability. 

- Expansion of Digital Public Services: Opportunities 

to extend digital infrastructure to incorporate 

complementary smart city applications, including 

intelligent traffic management and environmental 

monitoring systems, thereby creating integrated urban 

resilience frameworks. 

- Rapid Technological Evolution: The necessity 

for ongoing system upgrades to prevent 

obsolescence in the face of fast-paced 

technological advancements, demanding 

continual investment in research, development, 

and training. 

- Enhanced Community Engagement: Leveraging 

mobile platforms such as SOS applications to foster 

direct citizen participation, improve situational 

awareness, and encourage collaborative disaster risk 

management. 

- Public Privacy and Surveillance Concerns: 

Increasing societal sensitivity towards data 

privacy may generate resistance or regulatory 

constraints on data collection and use, potentially 

limiting system functionality. 

- Contribution to SDGs: Alignment with SDG 11 

(Sustainable Cities and Communities) and SDG 3 (Good 

Health and Well-being) presents avenues for 

international cooperation and impact reporting. 

- Environmental and Climate-Related Risks: 

Potential for extreme climate events or 

environmental shocks that exceed system design 

parameters, overwhelming operational capacities 

and reducing system efficacy. 

 

The 4-Quadrant SWOT Bubble Chart provides a strategic visualization of Egypt’s Integrated Crisis 

Response Initiative by categorizing key internal and external factors according to their potential 

impact and orientation positive or negative. Positioned across four quadrants (Strengths, 

Weaknesses, Opportunities, and Threats), each element  is plotted based on its internal/external origin and 

strategic value, with bubble size representing relative significance. This format allows for a multidimensional 

interpretation of the Unified Emergency Response System (UERS), highlighting core enablers such as 

advanced 5G infrastructure and AI-driven early warning systems, while also identifying critical challenges like 



JES, Vol. 53, No. 6, Pp. 810-835, Nov 2025            DOI: 10.21608/jesaun.2025.402807.1607 Part E: Architectural Engineering 

 

________________________________________________________________________________________________ 

829 

implementation complexity and cybersecurity risks. The chart serves as a decision-support tool for policy 

planners and stakeholders, enabling a balanced, evidence-informed assessment of UERS’s current positioning 

and future potential within the broader urban resilience and emergency governance agenda.  

 

 
Chart No .3: The 4-Quadrant SWOT Bubble Chart, Source [9]. 

 

The Results Framework for evaluating the Unified Emergency Response System (UERS) in Egypt 

is designed to systematically measure the initiative’s multi-level impacts, outcomes, outputs, and 

activities within the context of national and international resilience goals, including Egypt’s Vision 

2030, the Sendai Framework for Disaster Risk Reduction, and the SDGs. This framework 

operationalizes evaluation through clearly defined key performance indicators (KPIs) and robust 

data sources to capture progress across five domains: efficiency, effectiveness, equity, 

sustainability, and scalability. Impact-level assessment focuses on enhanced urban resilience and 

inclusive emergency management, measured by reductions in casualties and increased public trust, 

relying on national disaster reports and post-crisis evaluations. Outcomes emphasize operational 

improvements such as reduced response times, improved inter-agency coordination, and equitable 

service access, informed by KPI dashboards, public surveys, and agency reports. Outputs monitor 

tangible system deployments including AI, GIS, and 5G technologies and institutional 

collaboration, while activities track foundational efforts such as GIS mapping, capacity building, 

protocol development, and public awareness campaigns. The framework incorporates assumptions 

and risks related to political commitment, infrastructure support, stakeholder cooperation, and 

resource availability, ensuring a comprehensive, data-driven approach to evaluating UERS 

performance and informing scalable emergency management models. Strategically aligned with 

SDG 11 (Sustainable Cities and Communities) and SDG 3 (Good Health and Well-being), the 
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framework reflects a commitment to building resilient urban environments and ensuring timely 

access to emergency services. By strengthening urban resilience and promoting inclusive 

emergency management, it supports targets aimed at reducing disaster impacts and enhancing 

public safety within rapidly urbanizing contexts. This integration advances the urban management 

sector by improving institutional coordination, leveraging cutting-edge technologies (AI, GIS, 5G), 

and addressing service inequities in underserved and informal urban areas. Consequently, UERS 

contributes to more effective, equitable, and sustainable urban governance, reinforcing Egypt’s 

Vision 2030 objectives and global frameworks, while informing policy and planning efforts critical 

to fostering resilient, safe, and sustainable cities in Egypt and other contexts. 

 

 

5 Conclusions 

 

This study critically evaluated Egypt’s Unified Emergency Response System (UERS), with a 

specific focus on its implementation in South Sinai Governorate and strategic implications for urban 

resilience, inclusive governance, and emergency system reform. Using a robust mixed-methods 

research design grounded in contemporary urban governance theory, resilient urbanism, and smart 

territorial management, the research interrogated the effectiveness, equity, and scalability of UERS 

as a national model for integrated crisis response. Empirical findings confirm that the UERS has 

achieved substantial operational gains. These include statistically significant reductions in 

emergency response times particularly in urban centers improved real-time decision-making 

through the integration of AI-powered early warning systems, GIS-based hazard mapping, and 5G-

enabled communications infrastructure. The centralized 112 emergency hotline and the deployment 

of 27 governorate command centers have enhanced multi-agency coordination and reduced 

fragmentation in crisis response operations. Institutionally, the UERS marks a paradigm shift from 

siloed emergency management approaches to a hybrid governance model that blends centralized 

oversight with localized responsiveness. The formalization of joint incident command protocols and 

the expansion of simulation-based inter-agency drills underscore growing institutional maturity. 

However, persistent barriers including legacy communication infrastructure, uneven SOP 

implementation, and skill gaps in digital systems continue to limit full institutional coherence. From 

an equity perspective, the research reveals spatial and social disparities in service delivery. While 

urban coverage exceeds 90%, marginalized and geographically isolated populations such as 

Bedouin communities in Wadi Feran and St. Catherine face constrained access due to 

infrastructural, cultural, and linguistic barriers. These inequities are compounded by socio-spatial 

exclusion, limited aerial deployment capacity, and distrust in formal institutions, highlighting the 

urgent need for localized, culturally sensitive outreach and service design. The study’s SWOT 

analysis and results framework highlight that while Egypt’s UERS has proven to be a technically 

sophisticated, strategically aligned, and internationally recognized model, it is not without 

challenges. Scalability is conditional on adaptive implementation strategies, institutional capacity 

development, and sustained political and financial commitment. The UERS initiative aligns 

strongly with Egypt Vision 2030, the Sendai Framework for Disaster Risk Reduction, and multiple 

SDGs (especially SDG 3, 11, and 16), yet its full realization requires ongoing investments in human 

capital, infrastructure resilience, and decentralized governance mechanisms. In conclusion, Egypt’s 

UERS offers a powerful blueprint for modernizing urban emergency management in the Global 

South. Its integration of AI, GIS, and 5G technologies demonstrates the transformative potential of 

digital innovation in enhancing urban resilience. However, for this model to be truly inclusive, 

sustainable, and replicable, it must be grounded in local realities, driven by participatory 
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governance, and responsive to the needs of the most vulnerable. Future efforts should focus on 

reducing geographic service disparities, institutionalizing continuous capacity-building programs, 

and embedding adaptive governance principles that allow for dynamic response to evolving urban 

risks. In this light, Egypt’s experience provides critical lessons for countries aiming to develop 

resilient, inclusive, and technologically advanced emergency systems within rapidly urbanizing and 

risk-prone environments. 

 

 

6 Recommendations 

 

To ensure the long-term effectiveness, spatial inclusiveness, institutional coherence, and 

technological adaptability of Egypt’s Unified Emergency Response System (UERS), this study 

proposes a comprehensive set of strategic, multi-tiered recommendations. At the institutional and 

operational level, the development of a national capacity-building framework is essential. This 

should include structured, cross-agency training programs focusing on competencies in artificial 

intelligence (AI), geographic information systems (GIS), cybersecurity, data ethics, and digital 

emergency management, alongside the integration of digital literacy and Standard Operating 

Procedure (SOP) modules into the training curricula of the Ministry of Local Development, Civil 

Defense, and Health sectors. Furthermore, strengthening decentralized governance through the 

institutionalization of localized UERS task forces endowed with independent operational budgets, 

context-specific SOPs, and decision-making authority is critical. These regional command centers 

must be supported with redundancy mechanisms, such as solar-powered satellite communication 

and offline GIS servers, to maintain functionality during central system disruptions. 

1- Technologically, the advancement of inclusive infrastructure must prioritize expanding 5G and 

mesh network coverage to peripheral and mountainous regions, particularly in South Sinai. To 

safeguard adaptability, the UERS should be designed with modular, upgradeable components. 

Accessibility should also be improved through multilingual, voice-enabled, and offline-capable 

SOS applications tailored to marginalized and linguistically diverse users. Simultaneously, 

building a secure, ethical, and transparent digital ecosystem is crucial. This involves 

implementing AI-driven cybersecurity systems with critical infrastructure protections, and 

enforcing transparent data governance through citizen-accessible dashboards, audit trails, and 

privacy safeguards.  

2- In terms of equity and socio-spatial justice, the deployment of localized and inclusive service 

models is recommended, including the provision of mobile response units and micro-command 

centers in underserved areas such as Wadi Feran and St. Catherine. Collaborations with tribal 

councils and community organizations should inform culturally appropriate emergency 

communication strategies. Gender-sensitive approaches must also be institutionalized, 

encompassing inclusive evacuation plans, accessible shelters, and caregiver protocols, with 

dedicated support and training for female responders and youth communication pathways.  

3- Policy integration and institutional coherence should be reinforced by establishing a 

centralized national emergency governance body under the Prime Minister’s Office, tasked with 

coordinating ministries and aligning the UERS with national decentralization and smart city 

agendas. Additionally, the standardization and legal codification of inter-agency SOPs will 

ensure procedural clarity during multi-hazard emergencies and should include mandatory 

periodic reviews informed by real-world feedback and scientific forecasting.  
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4- Performance monitoring and adaptive governance mechanisms are also essential. A real-

time, disaggregated KPI dashboard should be made publicly accessible, supported by annual 

performance reviews and institutional feedback loops linked to emergency drills. Engaging 

citizens through two-way feedback channels such as SMS alerts, SOS applications, and social 

media is vital, along with educational and gamified campaigns that promote trust and 

preparedness, especially among youth populations. 

Finally, the scalability and global replicability of the UERS can be enhanced by fostering an 

innovation ecosystem in partnership with universities, research institutions, and startups. This 

ecosystem should support the piloting of advanced technologies, such as drone-based rescue 

operations and AI-driven analytics for crowd management. Establishing a dedicated Urban 

Resilience Innovation Lab in the New Administrative Capital would further bolster innovation. 

Regionally, Egypt can scale its impact by launching pilot UERS programs in cities with similar risk 

profiles such as Luxor, Bamako, or Kigali and by collaborating with platforms like UN-Habitat, 

AUDA-NEPAD, and BRIDRREM to disseminate best practices, attract funding, and co-create 

regional training programs. These recommendations collectively offer a roadmap for refining 

Egypt’s emergency response capabilities while positioning the country as a regional leader in 

inclusive and resilient urban crisis governance. These recommendations offer a comprehensive, 

evidence-based policy roadmap to support Egypt in deepening the impact of UERS while 

promoting resilience, inclusiveness, and replicability in emergency governance. They are intended 

to guide national reform, inform development partners, and support academic discourse on smart 

crisis response systems in the Global South. 

 

 

7 Limitations 

 

This study offers a comprehensive evaluation of Egypt’s Unified Emergency Response System 

(UERS), yet several limitations must be acknowledged. First, access to sensitive and security-

classified datasets was restricted, particularly regarding operational details of AI systems, real-time 

surveillance infrastructure, and national 5G network performance. This constraint limited the depth 

of technical analysis and the ability to triangulate certain findings with high-confidence quantitative 

data. Second, the fieldwork conducted in South Sinai faced accessibility barriers due to the 

region’s complex topography, the presence of nomadic settlements, and periodic security 

restrictions. These challenges impeded the full representation of geographically marginalized areas 

such as Wadi Feran and St. Catherine, which may have led to partial spatial coverage in equity-

related assessments. Third, discrepancies in data collection capacity across governorates presented 

challenges to data standardization. Variations in institutional digital maturity, human resource 

capabilities, and emergency reporting protocols created inconsistencies in the quality and 

granularity of performance indicators, particularly in rural zones during the early phases of system 

deployment. Fourth, the qualitative component of the research, including semi-structured 

stakeholder interviews, is subject to potential response bias. Institutional affiliations and political 

sensitivities may have influenced the framing of answers, potentially obscuring critical reflections 

on coordination gaps, implementation challenges, or localized dissatisfaction. Lastly, although the 

study integrates spatially disaggregated performance metrics and includes peripheral zones, its 

analytical emphasis remains skewed toward urban nodes such as El Tor and Nuweiba where 

technological infrastructure is more mature. Consequently, the findings may underrepresent the 

lived experiences, governance dynamics, and resilience capacities of rural and socio-culturally 
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distinct communities, particularly Bedouin populations. These limitations do not diminish the 

empirical value of the study but rather underscore the need for continued interdisciplinary 

fieldwork, the expansion of access to standardized real-time data, and the development of localized 

evaluation mechanisms to ensure a more nuanced and representative assessment of emergency 

governance in complex territorial settings. 

 

 

8 Further research 

 

Building upon the findings and limitations of this study, several avenues for further research are 

recommended to deepen understanding of integrated emergency governance and urban resilience in 

Egypt and comparable Global South contexts. First, future studies should focus on longitudinal 

performance assessments of the UERS, using time-series data to evaluate the sustainability of 

operational gains, institutional coordination, and technological integration over extended periods, 

especially beyond the initial deployment phase. Second, comparative case studies across multiple 

governorates both urban and rural are necessary to examine geographic disparities in system 

effectiveness, interoperability, and citizen trust. This would allow for more robust generalizations 

about spatial equity and policy scalability. In particular, an in-depth comparative evaluation 

between South Sinai and governorates with different risk profiles (e.g., Nile Delta cities or Upper 

Egypt towns) could offer critical insights into contextual adaptation requirements. Third, 

ethnographic and participatory action research with marginalized groups such as Bedouin 

communities, persons with disabilities, and women in high-risk zones would provide valuable 

perspectives on system usability, cultural congruence of emergency protocols, and barriers to trust 

and engagement. These community-grounded methodologies would complement current 

institutional assessments and improve the design of inclusive emergency services. Fourth, more 

attention is needed on the cybersecurity and data ethics dimensions of UERS, particularly 

concerning the governance of AI algorithms, personal data handling, and citizen consent. Future 

research could investigate the legal, technological, and ethical frameworks necessary to ensure 

public trust and data protection in smart emergency systems. Fifth, a cost-benefit analysis of UERS 

components including AI deployment, mobile command centers, and 5G infrastructure would 

provide valuable inputs for fiscal sustainability planning and inform decisions about replication in 

resource-constrained settings.  Sixth, a focused evaluation of the National Unified Network for 

Emergency and Public Safety during high-profile crisis events is crucial for understanding its real-

time functionality and public impact. A notable example is the Ramses Central Office fire 

incident in early July 2025, which triggered significant operational challenges and public concern. 

The rapid rerouting of services to the Rod El-Farag and Azbakeya centrals, facilitated by the 

network's infrastructure, represents a pivotal case for examining system resilience, continuity of 

government services, and inter-network interoperability. Future research should analyze the 

coordination mechanisms, communication protocols, and system redundancies activated during this 

incident to assess the network's effectiveness in managing cascading failures. This case study could 

also shed light on the public perception of digital emergency systems in moments of high visibility, 

contributing to broader discussions on transparency, trust, and adaptive capacity in Egypt’s digital 

crisis infrastructure. Lastly, future work should explore the regional and international transferability 

of Egypt’s model. Investigating the adaptation of UERS principles in other African and Middle 

Eastern urban centers would contribute to the global discourse on disaster risk reduction (DRR), 

digital governance, and the localization of the Sendai Framework and SDGs. 
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