

[image: Cover]



Original Research

Unplanned developments in coastal destinations and impacts: A case study of the Red Sea

Fathy Abdelmalak1,*,[image: symbol]

1Department of Geography, Faculty of Tourism and Geography, University of Rovira i Virgili, Tarragona, Spain

Abstract

Background: The Red Sea coast of Egypt has undergone rapid and largely unplanned development, raising concerns about its long-term environmental, economic and social sustainability. Despite increasing tourism-related investments, there has been limited integration of spatial planning or inclusive development strategies.

Aim: This study aims to assess the multidimensional impacts of unregulated coastal development on the environment, economy, society and tourism sector in Egypt’s Red Sea region.

Setting: The research focuses on Egypt’s Red Sea coast, a region experiencing intense tourism-driven development and ecological vulnerability.

Methods: A mixed-methods approach was employed, combining geospatial analysis of satellite imagery, qualitative field observations and secondary data from governmental and international sources. Urban expansion patterns were identified through geospatial mapping; qualitative data were thematically coded, and all findings were synthesised using a SWOT (Strengths, Weaknesses, Opportunities, Threats) analytical framework.

Results: Findings reveal significant ecological degradation, including coral reef and mangrove loss, along with economic inefficiencies because of speculative land use and infrastructural gaps. Coastal privatisation has exacerbated social inequalities. Fragmented governance and a lack of regulation have weakened destination competitiveness.

Conclusion: The study demonstrates that unchecked coastal development undermines both environmental integrity and tourism potential, calling for urgent policy reform.

Contribution: This research contributes to the literature by integrating environmental, economic and socio-cultural perspectives to highlight the consequences of fragmented coastal governance. It offers evidence-based recommendations for spatial planning, ecosystem restoration and community-inclusive tourism models.
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Introduction

The Egyptian Red Sea coast, renowned for its exceptional marine biodiversity, pristine coral reef ecosystems and year-round favourable climate, has undergone rapid transformation in recent decades (Farahat & Mahmoud 2023; Kabil et al. 2022; Zhong et al. 2024). Driven by state-led tourism promotion and private sector investment, this coastal region has experienced extensive development, much of it proceeding without comprehensive spatial planning (Shahhat 2023). Resultant patterns include significant environmental degradation, economic inefficiencies and socio-spatial disparities that are increasingly documented in recent technical and industry assessments (El-Hadary 2025; Haggar 2024). The absence of coordinated governance has compromised the region’s long-term viability as a sustainable tourism destination, raising critical questions about the balance between economic development and environmental stewardship in fragile coastal ecosystems (Shahhat 2023). The fundamental challenge facing the Red Sea coast stems from unregulated expansion that has systematically undermined its natural advantages. Marine ecosystems – the region’s primary tourism asset – have suffered damage from construction, pollution and habitat disturbance associated with intensive resort development and related coastal uses (El-Hadary 2025; Kabil et al. 2022). Economically, speculative coastal land practices and uneven development performance across tourism centres have depressed destination quality and competitiveness (Kabil et al. 2022). Social inequities have been exacerbated through the privatisation of coastal access and uneven distribution of tourism benefits (El-Hadary 2025; Elimy 2024). These issues are compounded by infrastructural deficiencies, including localised wastewater management failures and service pressures linked to accelerated resort growth (Haggar 2024; Shahhat 2023). Collectively, these factors have begun to erode the Red Sea’s destination image, with implications for sustaining higher-value market segments (Zhong et al. 2024).

While existing literature has extensively documented specific environmental impacts of coastal development (Farahat & Mahmoud 2023; Hasan 2018; Jameson et al. 2007), a significant gap remains in understanding the complex interplay among ecological degradation, economic inefficiencies and social disparity in rapidly developing coastal tourism destinations (Hasan 2018; Zhong et al. 2024). This study addresses that gap through three key objectives: firstly, to analyse the environmental, economic and social impacts of unplanned coastal development, with particular focus on how ecological degradation and governance failures affect destination competitiveness (El-Hadary 2025; Reuters 2025); secondly, to evaluate the role of institutional frameworks in perpetuating these issues, especially the absence of effective spatial planning and policy alignment (Shahhat 2023); and thirdly, to develop evidence-based recommendations that reconcile economic growth with ecological preservation and social equity. The research employs a mixed-methods approach – combining geospatial analysis, field observations and documentary and secondary data analysis – to provide a comprehensive assessment of the Red Sea coast’s development trajectory. This approach enables an integrated reading of both tangible environmental change (e.g., observed reef stress, water quality decline) and experiential and social data (Hasan 2018; Zhong et al. 2024).

Theoretically, the study is grounded in concepts of spatial justice (Buchholz 2011) and destination competitiveness (Ritchie & Crouch 2003), providing a framework for interrogating how access, benefits and environmental quality are distributed across communities and market segments in a maturing coastal tourism region. By integrating environmental, economic and governance perspectives, the research advances debates in tourism geography, coastal management and sustainable development, and responds directly to recent calls for better alignment between spatial planning instruments and tourism-led coastal growth in Egypt (Kabil et al. 2022; Shahhat 2023).

This research adopts a holistic approach to the challenges of coastal development on the Red Sea, providing critical insight into the negative impacts of unregulated growth on destination quality and proposing context-sensitive pathways towards more sustainable practice. It underscores the need for policy-makers to adopt integrated planning that simultaneously addresses conservation, infrastructure provision and inclusive access; and it cautions industry actors against short-term, profit-driven models that degrade the very environmental assets underpinning competitive appeal (El-Hadary 2025; Haggar 2024). The findings are relevant to multiple stakeholder communities – including local residents, environmental non-governmental organisations (NGOs), destination managers and international development agencies – and offer transferable lessons for other rapidly developing coastal regions facing similar tensions between expansion and ecological limits (Kabil et al. 2022).

Literature review

The scholarly discourse surrounding coastal tourism development reveals a complex interplay between economic growth, environmental sustainability and social equity. Coastal regions globally face increasing pressure from tourism expansion, with the Red Sea coast of Egypt presenting a particularly instructive case of both opportunities and challenges inherent in such development. This review synthesises existing literature across four critical dimensions: coastal tourism development patterns, sustainable planning approaches, impacts of unplanned growth and theoretical frameworks that inform the understanding of these dynamics. Recent work has expanded understanding of long-term impacts and governance responses, including studies documenting coral reef stress, beach access conflicts and efficiency differentials across Red Sea tourism centres (El–Hadary 2025; Elimy 2024; Kabil et al. 2022; Reuters 2025).

Coastal tourism development has been extensively examined in relation to its economic benefits and environmental costs. The phenomenon of ‘coastal urbanisation’ described by Gössling (2003) demonstrates how tourism infrastructure frequently follows linear shoreline expansion, producing what Arabindoo (2011) calls ‘archipelagos of exclusion’ – spatially segregated enclaves that marginalise local populations. In the Red Sea context, Mansour and Madkour (2015) documented how rapid resort construction has altered sedimentation patterns, accelerating marine ecosystem degradation, while Abd El Wahab (2010) highlighted tensions between mass tourism growth and conservation imperatives. Empirical evidence from the Gulf of Suez shows coral communities negatively affected by tourism activity (Hasan 2018), a concern echoed in broader assessments of climate and environmental stressors affecting diving tourism sustainability along the Egyptian Red Sea coasts (Farahat & Mahmoud 2023). Journalistic and policy reports reinforce these findings: threats to coral reefs from coastal development and pollution are drawing national attention (El-Hadary 2025), and controversy over development at Ras Hankorab illustrates how near-shore construction can jeopardise ecologically sensitive areas (Reuters 2025). From an economic performance perspective, efficiency analysis of Southern Red Sea tourism centres suggests uneven utilisation of coastal assets, lending quantitative support to concerns over spatially imbalanced and environmentally risky expansion (Kabil et al. 2022). Hilmi et al. (2018) have also underscored the economic value of coral reef systems for tourism, while Madkour (2015) used remote sensing to track the rapid and often uncontrolled growth of coastal infrastructure. Taken together, these studies reveal a paradox: the very natural assets that attract investment are among the first to be degraded under unplanned development regimes.

Sustainable tourism planning literature offers critical insight into alternative development pathways capable of mitigating such patterns. Bramwell and Lane (2013) emphasise adaptive governance mechanisms that integrate ecological limits into tourism growth decisions. In coastal settings, this aligns with Beatley’s (2014) argument for ‘blue urbanism’, in which planning maintains land–sea ecological connectivity. Collaborative planning approaches (Dredge & Jamal 2015) foreground the inclusion of multiple stakeholder groups, while Stonich’s (1998) work in coastal Honduras demonstrates that exclusionary tourism planning can precipitate both environmental decline and social conflict. More recent governance analyses call for resilience-oriented approaches to tourism under climate pressure (Saarinen & Gill 2019). In Egypt, emerging marine spatial planning scholarship identifies the need to operationalise integrated marine and coastal zoning to manage cumulative use pressures (Shahhat 2023), and strategy work on balancing conservation with development in the Red Sea stresses the importance of biodiversity safeguards within tourism growth models (Haggar 2024). Public access has likewise surfaced as a governance concern: policy commentary documents progressive erosion of public beaches through investment-driven coastal privatisation, signalling a social equity dimension that must be incorporated into sustainable planning frameworks (Elimy 2024). Ibrahim (2022) adds that differentiated environmental governance models may support adaptive co-management suitable to highly variable Red Sea sub-regions.

The impacts of unplanned coastal development manifest across environmental, economic and social dimensions. Environmentally, coastal construction, sedimentation and pollution have direct negative effects on coral reefs (El-Hadary 2025; Harborne et al. 2017; Hasan 2018;). Climate variability compounds these pressures, with implications for the long-term sustainability of dive-based tourism (Farahat & Mahmoud 2023).

Economically, unregulated growth is linked to declining competitiveness over the destination life cycle (eds. Agarwal & Shaw 2007) and inefficient resource allocation across tourism centres (Kabil et al. 2022). Socially, enclave and resort models can produce exclusionary geographies and benefit leakage (Abd El Wahab 2010; Bianchi 2004), a pattern also observed in conflicts over public beach access in contemporary Egyptian coastal investment zones (Elimy 2024). Field-based research on Bedouin communities in South Sinai illustrates how tourism development can reconfigure livelihoods and access to marine resources (Shaalan 2005). Recent reporting on contested development at Ras Hankorab Beach highlights how escalating investment in sensitive coastal sites can trigger public controversy over environmental risk and community exclusion (Reuters 2025). At a broader resource-systems scale, integrated analyses of the water–energy–food nexus for Egypt’s Wadi Dara region point to unsustainable resource coupling under growth-led coastal development scenarios (Abdelzaher et al. 2023).

Theoretical frameworks from multiple disciplines illuminate the structural conditions underpinning these patterns. Political ecology provides tools for interrogating power relations embedded in coastal land and resource allocation (Robbins 2011). Spatial justice theory (Soja 2010) helps explain the spatial distribution of access and benefits in coastal tourism economies; Buchholz (2011) reviews Soja’s contribution and its implications for geographical scholarship. The ‘tourist gaze’ (Urry & Larsen 2011) informs how coastal destinations are visually produced and marketed, often masking inequalities in access and ecological depletion. Ostrom’s (2009) work on common-pool resource governance offers insight into managing fragile marine ecosystems subject to multiple, competing uses. From a destination systems perspective, the competitive destination framework (Ritchie & Crouch 2003) links environmental quality, visitor experience and governance capacity to long-term market performance – an approach that aligns with emerging efficiency analyses of Red Sea tourism centres (Kabil et al. 2022). Broader theoretical extensions include ‘tourism geopolitics’, which situates coastal development within multi-scalar power networks (Mostafanezhad, Cheer & Sin 2020), and ‘degrowth’ perspectives that argue for post-expansionary tourism models prioritising ecological and social well-being (Murray et al. 2023). Recent big data analytics of customer satisfaction at Egyptian Red Sea dive resorts also suggest how performance metrics can be integrated into sustainability debates (Zhong et al. 2024).

The literature reveals several gaps that this study addresses. Although environmental impacts of Red Sea tourism have been widely examined (Farahat & Mahmoud 2023; Hasan 2018; Kotb et al. 2008; Riegl, Berumen & Bruckner 2013), fewer studies integrate ecological data with economic efficiency, social equity and governance analysis across the wider region. Much empirical work remains site-specific (Jameson et al. 2007), limiting comparative interpretations of cumulative coastal change. Governance challenges are repeatedly noted (Abd El Wahab 2010; Elimy 2024; Shahhat 2023), yet systematic evaluation of how institutional fragmentation shapes destination competitiveness and community access is scarce. Strategic commentary calls for balancing conservation and growth (Haggar 2024), but operational models tailored to Egypt’s diverse Red Sea settings are underdeveloped. This study responds by providing a multi-dimensional assessment of unplanned coastal tourism development and advancing integrated solutions informed by both theoretical frameworks (Ritchie & Crouch 2003; Soja 2010) and emerging empirical insights from the Red Sea (Kabil et al. 2022; Zhong et al. 2024). Furthermore, the research contributes to calls for more longitudinal and system-wide analyses of tourism development trajectories (Nunkoo & Gursoy 2019).

Research methods and design

This study adopts a comprehensive mixed-methods approach, integrating geospatial analysis, qualitative fieldwork and secondary data examination to investigate the multifaceted impacts of unplanned coastal development along Egypt’s Red Sea. The methodological framework is aligned with the study’s primary objectives: mapping unregulated spatial expansion patterns, assessing environmental and socio-economic ramifications and examining the governance structures influencing these outcomes. Geospatial analysis yields empirical evidence of land-use transformations and development pressures, while qualitative and documentary data provide nuanced insight into lived experience, policy inadequacy and institutional dynamics. This synergistic combination of spatial data and contextual field information enables a holistic assessment of the physical, social and environmental dimensions of coastal development.

Data collection

Geospatial datasets

Multiple geospatial platforms and tools were employed to analyse urban development patterns and land transformation along Egypt’s Red Sea coast. The primary dataset was generated in Google Earth Engine (GEE) using the Microsoft Building Footprints for Egypt, filtered to a region of interest (ROI) bounded by 22.0° – 30.0°N and 32.0° – 37.0°E. A customised GEE script extracted, rasterised and exported building data at 10-metre resolution, capturing completed and under-construction structures. Historical imagery in Google Earth’s time-series viewer was used to contextualise temporal change and identify sequences of expansion and land reclamation. Additional data layers and cartographic refinement were undertaken in QGIS, supported by resources from the Digital Africa Platform. Ancillary environmental datasets (e.g., coral reef and mangrove distributions from United Nations Environment Programme World Conservation Monitoring Centre [UNEP-WCMC]; Global Mangrove Watch) were prepared for later overlay in the integration phase.

Field observations and stakeholder input

An extensive corpus of qualitative data was assembled through prolonged participant observation and systematic field visits across contrasting coastal zones – from established resort corridors to nascent development frontiers. Visits followed a structured observation protocol; field notes, geo-referenced photographs and video documentation were compiled. Informal interviews with local residents, tourism workers, dive operators and municipal officials provided perspectives on access, service provision, environmental change and governance practice. Interview locations and observation transects were geo-tagged to permit spatial linkage with the geospatial dataset.

Secondary and documentary sources

Secondary materials – including governmental planning documents, environmental assessments, infrastructure reports, investment promotion materials and peer-reviewed academic studies – were collected to situate observed development within policy and historical contexts. These sources were catalogued and coded alongside primary qualitative material to support triangulation.

Spatial and descriptive analyses

Rasterised building data were analysed to detect spatial concentrations, fragmentation and expansion trajectories of the built environment. Historical imagery sequences informed temporal delineation of development phases and land reclamation events. Geographic Information System (GIS) overlays were used to classify development typologies, differentiate formal from informal growth and assess proximity to ecologically sensitive zones (e.g. coral, mangrove, protected areas). These outputs identified unregulated expansion fronts and provided an initial spatial basis for evaluating environmental pressure and governance gaps.

Qualitative analysis

Qualitative materials – observation notes, geo-referenced photographs and interview transcripts – were imported into MAXQDA for thematic analysis. A coding frame was developed iteratively to capture environmental degradation, governance deficiencies, socio-economic exclusion, infrastructure strain, access and privatisation dynamics and tourism market positioning. Coded segments were attributed with site identifiers to enable spatial comparison.

Data integration and mixed-methods synthesis

Geospatial analysis, qualitative observations and secondary data were systematically integrated to provide a cohesive interpretation of unplanned coastal development. Building footprint data from GEE were spatially linked to field observation sites, interviews and photographs, enabling comparison between development intensity, access conditions and perceived environmental changes. Environmental sensitivity layers, including coral reefs and mangroves, were overlaid on spatial units to assess ecological exposure, while qualitative themes coded in MAXQDA were combined with geospatial attributes using joint display tables to identify converging or contrasting evidence. Historical imagery was aligned with stakeholder narratives to track development timelines, and secondary documents on zoning and permits were cross-checked to evaluate governance compliance. This integrated dataset was then synthesised using a SWOT (Strengths, Weaknesses, Opportunities, Threats) framework to assess strengths, weaknesses, opportunities and threats, which informed the discussion and policy recommendations. These steps ensured that quantitative mapping and qualitative insights were merged into a coherent, evidence-based evaluation of the Red Sea coast’s development trajectory.

Results

Unplanned coastal development along Egypt’s Red Sea: Patterns and characteristics

Coastal development along Egypt’s Red Sea unfolded rapidly between 1990 and 2010, largely without the guidance of a comprehensive spatial or master plan. This period witnessed an opportunistic and fragmented expansion driven primarily by tourism and real estate interests, resulting in a dispersed pattern of construction that prioritised immediate coastal access over long-term urban planning. The pace of development was most intense during the late 1990s and early 2000s, followed by a slower phase. A defining feature of this growth is the narrow, linear urban form that emerged, with development hugging the coastline while penetrating only a few kilometres inland in most areas. Figure 1 and Figure 2 illustrate the rapid coastal development in Hurghada and Sharm El Sheikh, respectively. Hurghada’s transformation between 1985 and 2025 resulted in an urban corridor extending approximately 40 km along the coast. Sharm El Sheikh experienced significant growth from 1995 to 2010, evolving into a major tourist destination. Both cities exemplify the unplanned, linear coastal expansion characteristic of Egypt’s Red Sea region, with development concentrated along the shoreline and minimal inland penetration.
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A defining physical characteristic of coastal development along Egypt’s Red Sea is its concentration within a narrow littoral strip, where buildings are positioned in close proximity to the shoreline, often with minimal margins between the built environment and the sea. This development form extends continuously along long stretches of the coast, reflecting an absence of spatial buffers and highlighting the prioritisation of immediate waterfront access over planned spatial organisation. This pattern has produced a continuous band of development confined to a narrow corridor that follows the shoreline, lacking depth or inland expansion. The pressure for coastal space has led to land reclamation and dredging activities, as evidenced in Figure 3, which compares satellite images of the same site from 1985 and 2025. These practices have transformed shallow marine zones into artificial land for resort construction and marina development, illustrating a physical development model shaped more by ad hoc investment decisions than by structured spatial or environmental planning.
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The spatial layout and density of coastal development along Egypt’s Red Sea exhibit marked variations between major urban centres and inter-urban areas, reflecting a broader absence of cohesive planning and zoning strategies. In urban hubs such as Hurghada and Sharm El-Sheikh, development is characterised by densely packed clusters of hotels, resorts and associated buildings arranged in close proximity along the shoreline. These coastal urban forms are typified by a linear structure, with intensive development concentrated immediately along the coast and limited inland expansion. In contrast, areas between these primary urban centres exhibit a different pattern: resort projects tend to be semi-attached or fully isolated, separated by long, undeveloped stretches of natural coastline. These developments follow a fragmented and piecemeal approach, with each project appearing to have been planned independently, lacking integration with adjacent or nearby projects.

Figure 4 presents a map of building patterns along Egypt’s Red Sea coast, generated using GEE’s remote sensing capabilities. This visualisation illustrates the distribution of development density and form in the region. The map shows concentrations of dense urban growth in specific nodes, contrasted with scattered, irregular positioning of developments in interstitial coastal areas. It demonstrates the prevalence of narrow strip development, where construction is confined to a linear band along the coastline. In urban areas, this development extends several kilometres inland, while in areas between towns, it typically remains within a few hundred metres of the shore. This pattern results in an urban fabric characterised by a near-continuous coastal strip of dense, tourism-oriented development, with minimal separation between built structures and the shoreline. The map indicates an absence of defined urban centres, transitions or clear zoning practices. It provides visual evidence of the fragmented nature of coastal urbanisation and the lack of a comprehensive regional planning framework. This predominantly linear development pattern has implications for the natural coastal landscape and presents challenges for sustainable urban management and future expansion in the region.
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Environmental impacts

The unregulated expansion of tourism infrastructure along Egypt’s Red Sea coast has precipitated a cascade of environmental consequences, fundamentally altering coastal ecosystems and threatening the region’s long-term ecological viability. Marine biodiversity loss represents one of the most critical and visible environmental impacts of uncontrolled coastal development. The Red Sea is renowned for its exceptional marine biodiversity, hosting over 1200 fish species and 250 species of hard coral, many of which are endemic to the region. However, this rich ecosystem has been severely compromised by tourism-related activities and infrastructure development. Coral reef systems, which serve as the foundation of marine biodiversity, have been directly damaged by coastal construction, dredging for artificial beaches and the creation of marinas. Studies by Riegl et al. (2013) have documented a 30% – 50% decline in live coral cover in heavily developed areas over the past two decades. This loss is exacerbated by increased sedimentation from construction activities, which smothers coral polyps and reduces light penetration essential for photosynthesis. Additionally, the intensification of diving and snorkelling activities in popular reef sites has led to physical damage from boat anchors, fins and direct contact with corals. The decline in coral health has had ripple effects throughout the marine ecosystem, reducing habitat for reef-associated species and disrupting complex food webs. Overfishing, often driven by increased demand from tourism, has further depleted fish populations, with particular concern for apex predators like sharks and groupers that play crucial roles in maintaining ecosystem balance.

Figure 5 illustrates the spatial distribution of coral reef threats along the Egyptian Red Sea coast, demonstrating a strong correlation between threat severity and the density of tourism-driven activities. The most critically impacted area extends from Hurghada to Safaga, where intensive tourism development began earliest and remains most concentrated. In contrast, while Sharm El-Sheikh is a major tourism hub, its reefs face comparatively lower threats because of two factors: (1) the pre-emptive designation of Ras Mohamed as a World Heritage Site in 1984, which restricted destructive practices and elevated conservation awareness before large-scale development could occur; and (2) the delayed onset of mass tourism in the region, resulting in fewer cumulative years of anthropogenic pressure compared to the Hurghada–Safaga zone.
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Coastal ecosystem degradation extends beyond marine environments to include a range of terrestrial and intertidal habitats. Mangrove forests in Egypt declined by approximately 23.8%, shrinking from 2.94 km2 in 1996 to 2.24 km2 in 2020, reflecting a total loss of 0.7 km2 (Global Mangrove Watch n.d.). This reduction is largely because of the clearing of mangroves for beachfront developments, which has eliminated vital nursery habitats for marine species and removed natural barriers that protect the coastline from erosion. The construction of seawalls and other coastal armouring structures, while intended to protect resort properties, has disrupted natural sediment transport processes, leading to accelerated erosion in unprotected areas. This alteration of coastal geomorphology has implications for nesting sea turtles and shorebirds, which rely on specific beach conditions for reproduction. Furthermore, the expansion of tourism infrastructure into previously undeveloped areas has fragmented terrestrial habitats, impacting desert ecosystems and endemic species adapted to the arid coastal environment. The introduction of non-native landscaping plants in resort gardens has, in some cases, led to the spread of invasive species, further altering local ecological communities. These changes in coastal ecosystems not only represent a loss of biodiversity but also diminish the natural resilience of the coastline to climate change impacts, including sea-level rise and increased storm intensity.

Water quality issues have emerged as a pervasive environmental challenge, directly linked to inadequate infrastructure planning in coastal developments. The rapid proliferation of resorts and residential areas has outpaced the development of centralised wastewater treatment facilities, resulting in widespread reliance on septic systems and, in some cases, direct discharge of untreated or partially treated sewage into coastal waters. This influx of nutrients and organic matter has led to eutrophication in nearshore environments, promoting algal blooms that can smother coral reefs and deplete oxygen levels in coastal waters. A study by Purkis, Harris and Ellis (2012) found elevated levels of faecal coliform bacteria in popular swimming areas of the Red Sea, raising concerns about health risks for both tourists and marine life.

The extensive use of desalination plants to meet freshwater demands has introduced another set of water quality challenges. The discharge of hypersaline brine from these facilities alters local salinity levels, potentially affecting the osmoregulation of marine organisms and changing species composition in affected areas. Moreover, the use of chemical additives in the desalination process, including anti-scaling agents and biocides, introduces persistent pollutants into marine ecosystems. The cumulative effect of these water quality issues is a gradual degradation of marine habitats, reduced biodiversity and potential long-term impacts on the health of both ecosystems and human populations dependent on coastal resources.

The interconnected nature of these environmental impacts underscores the need for a holistic approach to coastal management and tourism development. The loss of marine biodiversity, degradation of coastal ecosystems and deterioration of water quality collectively threaten the very natural assets that make the Red Sea coast an attractive tourism destination. Without significant intervention and a shift towards more sustainable development practices, the region risks entering a cycle of environmental decline that could ultimately undermine its economic viability as a tourism hub. The challenge lies in reconciling the economic imperatives of tourism development with the ecological limits of this sensitive coastal environment, necessitating innovative approaches to planning, regulation and environmental stewardship.

Economic consequences

Unplanned development along Egypt’s Red Sea coast has created structural economic inefficiencies that undermine its long-term viability as a tourism destination. The absence of comprehensive zoning and coordinated land-use planning has led to suboptimal utilisation of prime coastal real estate. Speculative land acquisition and hoarding by investors have resulted in large tracts of unfinished or abandoned projects, distorting local real estate markets, inflating land prices and discouraging sustainable investment. The uncontrolled mix of tourism, residential and industrial developments has generated conflicting land uses and negative externalities that reduce the overall economic value of coastal zones. The uneven distribution of tourism infrastructure has also weakened the spatial efficiency of the region, with some areas experiencing over-concentration and environmental strain, while others remain underdeveloped and economically unproductive.

Infrastructure deficits compound these challenges, as the rapid expansion of resorts and tourism facilities has outpaced the development of essential services such as water supply, waste management and transportation networks. Resorts often rely on costly private infrastructure – desalination plants, power generators and on-site waste treatment facilities – raising operational costs and lowering profitability. The lack of reliable public transport has increased dependency on private vehicles, generating congestion and higher costs for both tourists and local businesses. These conditions, coupled with architectural inconsistencies and visible environmental degradation, have weakened the quality of the tourism product, pushing the destination towards low-value, price-driven mass tourism. High economic leakage from foreign-owned resorts limits local economic circulation and entrepreneurship, while the absence of cohesive destination marketing reduces the ability to attract high-yield visitors or diversify tourism offerings. Nationally, these inefficiencies represent a missed opportunity for foreign exchange earnings, tax revenues and sustained economic growth, while continued environmental decline threatens the natural assets essential for maintaining the Red Sea coast’s global appeal.

Social and cultural effects

The unregulated expansion of tourism infrastructure along Egypt’s Red Sea coast has significantly reshaped local communities, leading to the privatisation of beaches and restricted access to traditional coastal resources. Over 70% of the coastline in key destinations like Hurghada and Sharm El-Sheikh is now inaccessible to the public (Shaalan 2005), marginalising local populations, disrupting fishing practices and pushing public facilities inland. This spatial exclusion reinforces social hierarchies by reserving prime coastal land for tourists and investors, alienating local communities from their historical relationship with the sea. Economic restructuring has further deepened inequalities, as tourism-related employment is largely seasonal, low-paid and insecure, with revenues concentrated in foreign-owned corporations rather than local economies (Saad, ElDin & Elwahab 2018). Small local businesses often struggle to benefit, while an influx of non-local workers intensifies job competition. This dependency on tourism heightens vulnerability to global disruptions, creating socio-economic fragility.

Social inequalities are amplified by stark contrasts between luxury resorts and underdeveloped local settlements, with disparities evident in access to education, healthcare and infrastructure (Ibrahim 2022). These conditions fuel social tensions, particularly among youth and displaced communities such as the Bedouins, whose ancestral lands have been absorbed into resort developments without fair compensation. Cultural authenticity has also been undermined by the proliferation of standardised, international resorts, leading to a ‘McDonaldisation’ of the coastal landscape (Mostafanezhad et al. 2020). Traditional Bedouin culture is often commodified for tourist consumption, resulting in superficial representations and the erosion of cultural identity. Shifts in language use and the neglect of non-commercial traditions further threaten intangible heritage. These social and cultural disruptions underscore the need for inclusive tourism planning that safeguards cultural integrity, ensures equitable benefit distribution and supports authentic community engagement.

Discussion

Governance and planning challenges in Red Sea coastal development

The unplanned development of Egypt’s Red Sea coast stems largely from persistent governance failures and fragmented planning. The absence of a comprehensive, legally binding master plan has allowed development to proceed in a piecemeal, investor-driven fashion, with little regard for ecological corridors, public access or the long-term spatial needs of the region. As Madkour (2015) highlights through GIS and remote sensing analyses, uncoordinated growth has produced a fragmented coastal landscape of resort enclaves interspersed with degraded sites. This lack of an overarching spatial vision has impeded strategic infrastructure placement, cross-sectoral coordination and the preservation of critical environmental assets, while also weakening adaptive responses to climate change. Institutional challenges, including weak inter-agency collaboration and short-term project-based decision-making, exacerbate these issues. Infrastructure provision has lagged far behind the pace of development, resulting in serious gaps in water supply, waste management, energy distribution and transport. Many resorts depend on costly private desalination plants, generators and septic systems, creating unsustainable resource use and environmental pollution. As Gouda (2015) notes, the absence of integrated infrastructure planning has placed mounting pressure on water and energy systems, undermining the long-term viability of tourism. Transportation networks are particularly underdeveloped, with poor connectivity, inadequate roads and limited public transit, all of which affect both the visitor experience and emergency response capacities.

Architectural and design inconsistencies further reflect the weakness of regulatory oversight, with developments ranging from pseudo-traditional to ultra-modern styles that neglect local climatic conditions and cultural context. This visual and functional incoherence, coupled with reliance on resource-intensive designs such as air conditioning and imported landscaping, detracts from the coastal character and disrupts microclimates. Public spaces are poorly planned, lacking cohesive streetscapes, signage and wayfinding, which erodes place identity. The regulatory framework, although extensive on paper, is poorly enforced because of overlapping mandates, limited institutional capacity and political pressures that favour rapid construction over sustainable practices (Ibrahim 2022). Environmental impact assessments are often treated as formalities rather than effective safeguards, and development approvals lack transparency or meaningful public engagement. This regulatory ambiguity encourages non-compliance and reduces accountability. Addressing these systemic challenges requires fundamental reforms: the creation of a comprehensive coastal master plan with clear zoning and environmental safeguards; stronger inter-agency coordination; and participatory, transparent decision-making mechanisms. Innovative governance models, such as co-management with local communities, could help balance tourism growth with social equity and environmental conservation. Without these interventions, the Red Sea coast faces continued environmental degradation, infrastructural inefficiency and declining competitiveness as a tourism destination.

Tourism industry implications of unplanned coastal development

The rapid and unplanned development of Egypt’s Red Sea coast has significantly undermined its tourism industry, damaging both destination image and visitor experience. Once promoted as a pristine marine destination with exceptional coral reefs and unspoiled beaches, the area’s identity has been eroded by visible environmental degradation, overcrowding and inconsistent infrastructure quality. The proliferation of standardised, internationally branded resorts has homogenised the coastal landscape, diluting the unique sense of place that distinguished the Red Sea from other mass tourism destinations. As Shaalan (2005) notes, this loss of authenticity hampers the ability to attract high-value, environmentally conscious travellers seeking distinctive and sustainable experiences. Negative publicity concerning coral reef decline, beach pollution and habitat destruction has further tarnished the region’s reputation, amplified by social media and online travel reviews that emphasise discrepancies between promotional imagery and on-the-ground reality. Overcrowding at popular sites and the deterioration of natural attractions such as coral reefs – highlighted by Hilmi et al. (2018), who reported repeat visitors observing declining marine biodiversity – have diminished satisfaction levels among tourists, particularly divers and snorkellers. Infrastructural deficiencies, such as unreliable utilities and limited transportation, compound these issues, while inconsistent accommodation standards create highly variable guest experiences. The privatisation of beaches and resort enclaves has also limited opportunities for cultural interaction and authentic local engagement, elements that increasingly shape modern travel choices. Together, these factors have contributed to a widening gap between tourist expectations and actual experiences, reducing the likelihood of repeat visits and generating negative word-of-mouth, which threatens the region’s competitive positioning in the global tourism market.

The long-term sustainability of Red Sea tourism is endangered by the cumulative effects of this unregulated growth, which prioritises short-term profits over quality and environmental stewardship. The mass tourism model has led to price-based competition rather than value enhancement, squeezing profit margins and reducing the benefits flowing to local communities. Mansour and Madkour (2015) caution that continued coral reef degradation could render much of the Red Sea’s dive tourism unviable within the next two decades. This economic model is also vulnerable to external shocks, as global crises affecting travel demand have shown, while the lack of product diversification – beyond the ‘sun, sea, and sand’ formula – leaves the destination exposed to shifting consumer trends and competitive pressures from emerging markets. Social tensions have increased because of the privatisation of coastal areas and the uneven distribution of economic benefits, eroding the social licence for tourism operations. Governance gaps and infrastructure deficits exacerbate these challenges, while climate change introduces additional risks through rising sea levels, extreme weather events and water scarcity. Saarinen and Gill (2019) emphasise that such destinations must adopt resilience-oriented strategies to withstand these pressures. Without substantial intervention, the erosion of image and quality will push the Red Sea towards a lower-tier market segment, attracting less discerning visitors and triggering a downward cycle of reduced revenue, underinvestment in quality and environmental protection and further destination decline.

Towards sustainable coastal tourism development in Egypt’s Red Sea

Satellite imagery and field observations of the Red Sea coast reveal a fragmented landscape marked by scattered construction sites, inconsistent urban densities and town-centric clusters lacking architectural or environmental cohesion. Historical analysis of development patterns highlights a pronounced surge in disconnected, investor-driven projects over recent decades. Empirical studies of land-use changes reveal a stark mismatch between public services and private investment, exemplified by half-finished projects adjacent to operational resorts, poorly scaled road networks and extensive reliance on self-supplied utilities. These findings point to a pervasive lack of coordinated planning along the coastline. The terrain reflects a sharp aesthetic and functional dissonance: architectural styles are incoherent, infrastructure struggles to keep pace with expansion and urban sprawl unfolds with little regard for the area’s ecological distinctiveness or cultural heritage. Collectively, these factors undermine the formation of a cohesive destination narrative and erode the potential for long-term spatial and economic resilience.

Unrestrained development along this once-pristine coastline has triggered a complex interplay of environmental degradation, economic inefficiencies and social disruptions, threatening the very foundations of the region’s tourism potential. Ecologically, the destruction of fragile marine habitats – particularly coral reefs and mangrove belts – represents a dual loss of biodiversity and vital ecosystem services that underpin the region’s attractiveness. Economically, the absence of integrated planning and infrastructure has led to inefficient land use, fragmented services and declining investor confidence, with the tourism model increasingly dependent on high-impact, low-return operations. The lack of centralised waste management, energy systems and transportation further exacerbates operational unsustainability, fostering spatial inequalities and escalating costs. Socially, shoreline privatisation, the marginalisation of local communities and the concentration of benefits within exclusive resort enclaves have disrupted traditional livelihoods and eroded social cohesion. This development model severs the link between tourism and local communities, stripping the industry of its legitimacy and long-term stability. Without corrective measures – such as inclusive planning, robust environmental safeguards and equitable benefit-sharing – the Red Sea tourism sector risks a systemic collapse of its foundational assets.

The architectural incoherence and fragmented construction patterns do more than mar the visual landscape; they fundamentally impede the creation of a distinctive destination identity. In tourism geography, destination identity is both spatially and culturally produced, shaped by visual harmony, cultural authenticity and ecological integrity. The absence of a unifying architectural language or spatial vision has weakened the Red Sea’s brand recognition and market competitiveness. More critically, the failure to cultivate a sense of place undermines the experiential depth that drives tourist loyalty. Coupled with ongoing ecological degradation, this signals the erosion of not only tangible assets but also symbolic capital – an essential differentiator in global tourism markets. Such outcomes reflect a deeper institutional void: the lack of design governance and a commodified approach to landscape development that prioritises short-term visual consumption over the cultivation of enduring identity capital. This trajectory jeopardises the Red Sea’s ability to compete for high-value, experience-driven tourism, particularly in an era shifting beyond mass tourism models.

Governance failures along the Red Sea coast are systemic and deeply entrenched. The absence of a comprehensive national coastal master plan has left a regulatory vacuum, aggravated by overlapping and often conflicting mandates between local authorities, tourism bodies and environmental agencies. This institutional fragmentation has reduced the state’s role from that of a strategic regulator to a largely passive observer. The absence of binding spatial strategies, coherent policy frameworks and harmonised regulatory institutions underscores a structural incapacity to effectively steward coastal resources. This governance void not only permits but tacitly incentivises speculative, fragmented development that prioritises private profit over public interest and long-term sustainability. Without a strong, state-led spatial governance framework – anchored in clear policies, robust enforcement and inter-agency coordination – the Red Sea region will remain vulnerable to unsustainable and exclusionary development trajectories.

Figure 6 succinctly encapsulates the dynamics of unplanned coastal development. The Sankey diagram traces the progression from three core drivers – governance failure, individual interests and resource exploitation – to the central challenge of unplanned development. From this node, three key impact dimensions emerge: environmental impacts, economic effects and social and cultural changes, each broken down into specific consequences such as coral reef degradation, land-use inefficiencies and community displacement. The diagram illustrates the cascading, interconnected effects of unregulated development, underscoring how initial governance and resource management failures propagate into multi-dimensional challenges for coastal tourism.
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The analysis of unplanned coastal development along Egypt’s Red Sea coast unveils a complex tapestry of strengths, weaknesses, opportunities and threats that demand careful consideration in future sustainable tourism policy formulation. The region’s natural beauty, rich cultural heritage and established tourism infrastructure in cities like Hurghada and Sharm El Sheikh stand as its greatest assets, offering a solid foundation for sustainable growth. However, these strengths are counterbalanced by significant weaknesses, primarily stemming from uncontrolled development that has led to environmental degradation, economic inefficiencies and social inequality. The over-reliance on mass tourism, coupled with governance issues such as inadequate regulatory enforcement and corruption, further exacerbate these challenges. Despite these hurdles, the Red Sea coast holds promising opportunities for repositioning itself as a premier eco-tourism destination, attracting high-value tourists seeking environmentally conscious and culturally authentic experiences. The potential for diversification into eco-tourism, cultural tourism and wellness tourism offers pathways for both economic growth and environmental protection, while community-based initiatives could ensure more equitable distribution of tourism benefits. However, looming threats cast shadows over these opportunities. Continued environmental degradation risks eroding the very natural resources that attract tourists, while climate change poses long-term challenges to coastal resorts. Moreover, the commodification of tourism threatens to strip the region of its unique identity, potentially undermining its appeal in an increasingly competitive global market. Navigating this complex landscape requires a delicate balance of preserving natural and cultural assets, addressing systemic weaknesses, capitalising on sustainable development opportunities and mitigating existential threats to ensure the long-term viability and attractiveness of Egypt’s Red Sea coast as a tourism destination.

To address the challenges identified in this study, several strategic recommendations are proposed for policymakers, planners and stakeholders in the tourism sector:


	Develop a comprehensive coastal master plan: A legally binding, long-term spatial plan must be created for the entire Red Sea coast. This plan should prioritise environmentally sensitive areas, designate zones for development and protect critical ecosystems such as coral reefs and mangroves. The planning process should be inclusive, involving all stakeholders, including local communities, to ensure that development benefits are shared equitably.

	Strengthen environmental protection: Stricter enforcement of environmental regulations is essential to prevent further degradation of marine and coastal ecosystems. A network of marine protected areas (MPAs) should be established to safeguard coral reefs and other ecologically valuable habitats. Additionally, large-scale restoration projects should be initiated to rehabilitate damaged ecosystems, with funding sourced from tourism revenues.

	Shift focus from mass tourism to sustainable, high-value tourism: The region must shift its focus from attracting large numbers of mass tourists to targeting high-value, environmentally conscious tourists who are willing to pay a premium for sustainable and authentic experiences. This can be achieved by diversifying the tourism product, promoting eco-tourism, cultural tourism and wellness tourism as alternatives to traditional beach resorts.

	Improve infrastructure and transportation: Sustainable infrastructure development should be prioritised, with a focus on water management, waste treatment and energy efficiency. Investments in public transportation systems should reduce reliance on private vehicles, decreasing congestion and environmental impact.

	Promote local community engagement and benefit-sharing: Community-based tourism initiatives must be established to ensure that local populations benefit directly from tourism development. Local employment opportunities should be expanded through training programmes that equip residents with the skills needed for higher-skilled roles in the tourism industry. Additionally, a portion of tourism revenues should be directed into community development projects.

	Enhance governance and institutional capacity: The establishment of a dedicated coastal management authority with clear mandates and enforcement powers is essential for effective governance. This authority should be responsible for overseeing the implementation of the coastal master plan, regulating development and ensuring that sustainable tourism practices are adhered to. Transparency measures and stakeholder engagement mechanisms should be introduced to ensure accountability in the planning and development process.



Contribution of the study and alignment with literature

This study advances the literature on coastal tourism development by providing a multidimensional and integrative analysis of unplanned development along Egypt’s Red Sea coast, addressing gaps in earlier research that has typically examined environmental, economic or social aspects in isolation (Farahat & Mahmoud 2023; Hasan 2018). By combining geospatial mapping of land-use change with qualitative field observations and secondary data, the study illustrates the interconnectedness of governance failures, ecological degradation and socio-economic disparities. The mapping of building footprints and land transformation offers empirical evidence of unregulated expansion, complementing qualitative findings on beach privatisation, community exclusion and the erosion of destination identity. This methodological innovation responds to calls for cross-disciplinary approaches (Kabil et al. 2022; Zhong et al. 2024) and provides a transferable model for assessing coastal development dynamics. Furthermore, the study’s integrated approach not only contributes theoretically by advancing understanding of spatial and socio-economic interactions but also identifies critical leverage points for policy reform, highlighting where governance, spatial planning and environmental management intersect.

The findings extend current scholarship by linking environmental degradation, particularly coral reef loss, to the decline in destination competitiveness – an underexplored relationship in previous studies (Mansour & Madkour 2015; Shaalan 2005). By framing the analysis through spatial justice (Soja 2010) and destination competitiveness theory (Ritchie & Crouch 2003), the research proposes a conceptual framework that unites sustainability, socio-spatial equity and economic resilience. Importantly, this contribution has strong practical implications: the study provides evidence-based recommendations for a coastal master plan, diversification of tourism products and inclusive governance models that actively engage local communities in decision-making processes. These recommendations directly address the gaps identified by scholars and policy experts (Haggar 2024; Shahhat 2023) and offer actionable pathways towards balancing tourism growth with cultural preservation and environmental protection. By validating earlier findings on environmental and social risks (Elimy 2024; Hasan 2018) while extending them to demonstrate how governance failures undermine long-term sustainability, the study contributes both to theoretical advancement and to practical strategies for sustainable coastal tourism development.

Conclusion: Charting a sustainable future for Egypt’s Red Sea coast

This study examined the patterns and consequences of unplanned coastal development along Egypt’s Red Sea using a mixed-methods approach, combining geospatial analysis, qualitative fieldwork and secondary data examination. The research documented a rapid transformation of the coastline over the past four decades, characterised by a narrow, dense concentration of urban and tourism infrastructure. Findings include environmental degradation of marine ecosystems, economic inefficiencies in infrastructure and tourism development, and social challenges such as beach privatisation and limited local economic opportunities. The study also identified that unplanned development has begun to impact the region’s tourism industry, affecting the destination’s competitiveness and long-term viability. This interconnection between unplanned development and tourism performance represents a significant finding, highlighting the complex relationships between planning, environment and economic outcomes in coastal tourism destinations.

Recommendations from this study include the implementation of a comprehensive, integrated coastal management approach. This approach encompasses the development of a regional land-use plan incorporating environmental sensitivity mapping, the creation of economic incentives for sustainable development practices and the establishment of community-based tourism initiatives. The study also proposes the implementation of a carrying capacity management system for key tourist sites and the development of alternative tourism products to reduce pressure on coastal areas. These recommendations aim to address the underlying causes of unplanned development and mitigate its negative impacts on both the environment and the tourism industry. The proposed measures seek to balance environmental conservation with economic development, emphasising the need for adaptive governance structures capable of responding to the dynamic nature of coastal ecosystems and tourism markets.

The multidimensional consequences identified in this study necessitate further specialised research to quantify and measure their full extent. Economic implications of unplanned development on tourism competitiveness and long-term sustainability require in-depth econometric analyses. Environmental impacts, particularly on coral reef ecosystems and marine biodiversity, demand long-term ecological studies. Social and cultural transformations resulting from rapid coastal development require longitudinal sociocultural research rooted in community-based methodologies. The relationship between unplanned development and destination competitiveness identified in this study also opens new avenues for research in tourism geography and destination management. These areas of further study are beyond the scope of the current research but are crucial for developing a comprehensive understanding of coastal tourism development dynamics. Such specialised studies would provide quantitative data and nuanced insights necessary to inform targeted policy interventions and contribute to the development of sustainable coastal tourism models applicable to similar rapidly developing coastal regions globally.
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FIGURE 6: The vicious cycle of unplanned coastal Development.
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FIGURE 5: Coral reefs at threat in the Egyptian Red Sea coast.





OPS/AJST-1-4-F4.jpg
Mar;;l:EI " ; Cpalilro /)]

Alamein
oeolall Luyle

FIGURE 4: Red Sea coast buildings map.
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FIGURE 3: Land reclamation example in the Red Sea coast.
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FIGURE 2: Sharm El Shikh town development (1995-2010).
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FIGURE 1: Hurghada town development (1985-2025).
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