


Navigating the Complexity of Size, Sustainability, and Human Scale in Mega-Cities

“Man by nature is a social animal”, This statement made by Greek philosopher Aristotle signifies that humans thrive the best when in groups (Beridze and Eira, 2020). As a result, our social life is one of the most important aspects of our life that affects our physical and mental wellbeing. Our ancestors created social networks through by forming groups that cared for each other, shared food and other vital resources and established settlements, enabling them to overcome the challenges of their environment. Creating settlements and strong social bonds enhanced the groups chances of survival and overcoming environmental challenges (Apicella et al., 2012). The expansion of these social groups has led to an exponential increase in human population, the complexity of modern lives and the expansion of urban settlement on a profound scale.  
An urban settlement is an area with a high concentration of human-created  structures, that aims to provide shelter or convenience for persons (United Nations, Department of Economic and Social Affairs, Population Division, 2019). These structures include roads, buildings, bridges, vehicles, and furniture designed to mould the environment and meet the population’s needs. Cities and towns are considered urban settlements due to the concentration of people and various buildings found within proximity. Over time urbanisation has increased, resulting in larger populations living in towns and cities. There are many reasons for this, including natural population growth due to stability and migration through opportunity. Some of the challenges facing urban development include excessive energy consumption and pollution. When poorly planned, housing, infrastructure, and services development have been unable to keep on par with rapid urbanisation, leading to the formation of slums, higher crime rates, traffic congestion, and environmental degradation.
The scale of an urban settlement has a significant impact on how cities work, liveability, and  sustainability. Settlement size is defined as the spatial expanse and population density of an urban area (United Nations, Department of Economic and Social Affairs, Population Division, 1998). It affects social cohesion, economic productivity, and environmental impact, among other aspects of urban life. The idea of “human scale” in urban planning and design highlights how crucial it is to create areas that accommodate people's needs and preferences to promote a feeling of connection and belonging in the urban setting (Fouani, 2019). To achieve ideal settlement sizes that meet the changing needs of urban development, the integrated urban planning framework strongly emphasises adaptability, community involvement, and citizen well-being (Bush and Doyon, 2019). This essay examines the complex dynamics of urban settlement sizes and their critical role in creating coherent and sustainable metropolitan landscapes. It aims to extract valuable lessons from excellent case studies and discuss the difficulties mega-cities encounter in preserving human-scale dimensions.
The United Nations (UN) built on the success of the Millennium Development Goals (MDGs) by adopting the seventeen Sustainable Development Goals (SDGs) of the 2030 Agenda for Sustainable Development (United Nations, 2016). Whose aim is to promote prosperity while protecting the planet by addressing social needs such as education, health, social protection, and employment while managing climate change and environmental protection. Goal eleven of the SDGs involves making cities and human settlements inclusive, safe, resilient, and sustainable. This is primarily because cities occupy just three per cent of the Earth's land mass but account for approximately eighty per cent of the world's energy consumption and seventy-five per cent of global carbon emissions (United Nations, 2023) . Due to their large population and location, such as near rivers and oceans, many cities are quite vulnerable to climate change and natural disasters. Consequently, building urban resilience is vital to avoiding economic, human, and social losses. The aim of Goal eleven is for governments to prioritise access to essential services, affordable housing, efficient transportation, and green spaces.
Realising that economies of scale are present in practically every aspect of life is crucial. Economies of scale are the financial benefits reaped when production becomes efficient and cost is reduced (Loo, 2022). Residents are afforded these benefits with a higher population and denser metropolitan area, making it easier to provide services. This larger population provided services; thus, constructing a more comprehensive infrastructure is less expensive since the expense can be split more evenly and the value per dollar spent increases. However, population expansion and increased urbanisation have also created several environmental, social, and economic problems (Yigitcanlar and Kamruzzaman, 2015). The availability of work opportunities and the effectiveness of resource allocation are two critical elements that determine how much a population contributes to economic growth (United Nations, Department of Economic and Social Affairs, Population Division, 2019). 
“Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (IISD, 2022). Thus, a city's ideal population size largely depends on how easy it is to find employment. Greater job possibilities across various industries are frequently available in larger cities, drawing in a greater labour force and promoting economic growth. On the other hand, increased unemployment and underemployment rates may result from smaller settlements' inability to offer adequate employment opportunities . For example, East Midlands Chamber and East Midlands Freeport have entered into a strategic partnership to expand their airport, to boost the economy by £9bn and create ten thousand jobs over the next thirty years (Michael, 2024). However, environmental protection groups and members of the public vigorously oppose the expansion, due to the adverse effect it will have on the surrounding environment, such as noise and air pollution. (Fletcher, 2019). 
Additionally, the distribution of resources among the population can immensely impact economic efficiency. In larger cities, access to basic services and facilities may differ depending on where resources are concentrated. Poorly planned rapid urbanisation can lead to unequal distribution and potentially worsen social disparities, impeding economic growth. This highlights the importance of universal access to services, housing, infrastructure, fair work opportunities, and inclusive cities, especially for vulnerable populations including women, young people, the elderly, and people with disabilities (United Nations, Department of Economic and Social Affairs, Population Division, 2019). 
Social factors play an enormous role in any urban settlement’s dynamics and can potentially affect its optimal size. These factors include services such as education, health care, housing, transportation, and security. The size and layout of a settlement can significantly impact on how comfortable people are mixing and interacting with each other or community cohesion. 
In smaller settlements, there is often a closer-knit community where residents know each other, interact more frequently, and have stronger social bonds with centralised access to services (Forrest and Kearns, 2001). However, as urban areas expand, community cohesion becomes more challenging. Interactions among residents dwindle, leading to isolation and disconnection, resulting in anonymity and a weakened sense of belonging. An absence of interpersonal bonds among citizens of mega-cities is one of their predominant challenges. This lack of interpersonal ties can diminish social cohesiveness and lead to social dislocation and alienation.
Furthermore, a settlement's size can potentially affect its cultural diversity as it tends to have higher levels of ethnic and cultural plurality. Residents can then face issues such as gentrification, where inhabitants are displaced in the name of progress and the segregation of different people with different faiths and ethnic backgrounds. Although cross-cultural dialogue and innovation are two ways that cultural diversity can improve urban living, it can also lead to social unrest and disputes, especially in regions where people feel under served and inequality is prominent.
Larger cities can utilise advanced institutions including healthcare, education, and other social amenities (Luederitz, Lang and Von Wehrden, 2013). However, the concentration of these services within cities has the potential to worsen accessibility, especially for underprivileged groups as the population grows. Additionally, the size of a settlement can affect its cultural diversity, with larger cities exhibiting more ethnic and cultural diversity due to migration. This can enhance urban life, but also cause social tensions, especially in areas of rapid gentrification as people can no longer afford to live in their homes.
The sustainability and resilience of urban ecosystems are directly impacted by environmental factors, making them a critical factor in establishing the ideal size of urban settlements. The potential destruction of natural habitats and ecosystems because of urban expansion is an essential factor in the planning and development of settlements and their ability to sustain a specific population size. Large-scale destruction of habitat and land conversion are common in mega-cities, which results in the loss of ecosystem services and biodiversity. Moreover, the long-term sustainability of urban settlements is seriously threatened by the loss of the natural resources used to provide food. Additionally, energy production and waste disposal must be considered, as they are integral parts of the city's needs. Natural disasters including flooding, drought and other extreme weather conditions are occurring more frequently in cities, endangering both infrastructure and human life. Therefore, it is imperative to design urban settlements to mitigate the effects of environmental dangers and adapt to climate change. There is a pressing need to create cities that reduce their ecological footprint and encourage environmental stewardship as urban populations continue to rise (Yigitcanlar and Kamruzzaman, 2015).
Human scale within the urban context refers to the consideration of the size, proportions, and spatial relationships between buildings and people in a city (Gehl, Kaefer and Reigstad, 2006). It places a strong emphasis on designing areas that are cosy, reachable, and supportive of human well-being to give occupants a feeling of community and connection. Nonetheless, mega-cities, which are distinguished by their vast expanse of man-made structures and high population densities, frequently encounter formidable obstacles when it comes to preserving human size in their constructed surroundings. 
Mega-cities often struggle with overcrowding and congestion owing to the sheer number of people and vehicles crammed into a limited space. Dense population can cause traffic jams, overcrowding in areas such as public transit systems, public areas, and housing, which can cause heightened stress levels and a lower standard of living in general (Fouani, 2019). Additionally, congestion can burden the infrastructure and essential services, resulting in inefficiencies and delays to everyday tasks.
Mega-cities also face challenges in urban planning due to their uniform architecture and standardised development practices. These cities prioritise efficiency and cost savings over human-centred design, leading to monotonous urban landscapes, robotic feeling and detract from the city’s unique identity and cultural richness. Infrastructural strain is also of concern, as population growth can exceed the capacity of the existing system. Inadequate transportation networks, overburdened utilities, and insufficient public services can cause disruptions, and have safety and health ramifications (Fouani, 2019). The rapid pace of urbanisation can outpace authorities' ability to plan and implement necessary infrastructural upgrades. This domino effect leads to environmental degradation with pollution, deforestation, and habitat destruction.
While these challenges may seem insurmountable, there is a hope, “cities have the capability of providing something for everybody, only because, and only when, they are created by everybody”(Project for Public Spaces, 2010). They can manage human scale by prioritising the decentralisation of essential services, addressing urban planning and design issues such as pollution, noise, lack of open space, and social conflict. Leveraging technological interventions to optimise resource allocation, reduce energy consumption and fostering community engagement to encourage community cohesion. 
Decentralising essential services like healthcare, education, and public amenities can alleviate overcrowding and reduce infrastructural strain. Addressing urban planning and design issues involves implementing mixed-use zoning policies, promoting pedestrian-friendly infrastructure, and preserving green spaces(Yigitcanlar and Kamruzzaman, 2015). Prioritising human-centred design principles can enhance the quality of life for residents, reducing stress and improving their quality of life. Technological interventions, such as real-time data analytics and smart infrastructure systems, can optimise  urban mobility, enhance public service delivery, and improve the overall efficiency of urban systems. Green building technologies and harnessing renewable energy systems can alleviate the environmental impacts of energy production, including habitat destruction and pollution while promoting sustainable urban development. Fostering community engagement is crucial for incorporating residents' needs, preferences, and voices into urban planning and decision-making processes. Establishing participatory forums, community-led initiatives, and neighbourhood associations can empower residents to contribute to shaping their communities' future (Fouani, 2019). Ownership of their city encourages residents to contribute through higher workplace productivity, reduction in criminal activity and the fostering of environmentally responsible behaviours. 
There are successful cases worldwide where innovative urban strategies address the complex challenges of urbanisation. For example, the cost of establishing a functional public transport network can seem daunting. However, benefits include increased economic activity, improved quality of life for the population, reduced air pollution, and the overall success of a networked city. Porto Alegre, Brazil, has implemented the innovative Bus Rapid Transit (BRT) system in the 1970s, revolutionising urban transportation (Lindau et al., 2008). The system offers fast, reliable, and cost-effective public transportation, alleviating traffic congestion and air pollution . It also enhances accessibility and mobility, spurring economic development along transit corridors and job creation in underserved areas. To make it possible infrastructural changes such as dedicated lanes, busways, traffic signal priority, off-board fare collection, elevated platforms and enhanced stations were introduced as part of city planning and design.
Singapore has become a global leader in smart city initiatives, utilising advanced technologies like data analytics, the Internet of Things (IoT), and artificial intelligence to improve their quality of life in various sectors. The Intelligent Transport System optimises traffic flow and reduces congestion, using cameras and traffic signals that adjust in real time to conditions (Chan, 2023). While the Smart Nation initiative enhances service delivery and urban planning through technology, Government services and financial services have been digitised, with technology being infused into essential services such as utilities, education, and health care  (Smart Nation and Digital Government Office, 2024). Singapore's innovations have designated it a model for sustainable urban development and smart city governance making it the top smart city in Asia in 2023.
Copenhagen, Denmark, is known for its bicycle-friendly infrastructure, transforming the city into a cycling paradise. With over four hundred kilometres of dedicated bike lanes, traffic signals, and parking facilities, Copenhagen has one of the highest cycling modal shares . This commitment to cycling has reduced traffic congestion, carbon emissions, and improved public health (Pucher and Buehler, 2008). Copenhagen's bicycle-friendly infrastructure has fostered a vibrant urban culture promoting community cohesion. It also has the added benefit of reducing infrastructure costs such as road repair, parking lots and lowering the burden of health care. This makes it a model for other cities promoting cycling as a sustainable alternative to car-centric transportation.
The strategies proposed offer promising approaches for managing human scale in mega-cities, however, citizen adoption must occur for them to be effective. Some potential drawbacks include resource allocation disparities, fragmentation of governance, and resistance to change. To mitigate these, policies should be implemented to ensure equitable resource distribution, collaboration among local authorities, community organisations, and service providers. Managing urban planning and design issues, such as resistance to change and cost implications, can be achieved through stakeholder engagement and cost-benefit analysis. Technological interventions, such as the digital divide and privacy concerns, can be mitigated by inclusive technology access and data governance frameworks. Lastly, fostering community engagement is possible by adopting inclusive outreach methods and providing training to community leaders and organisations to enhance their capacity for meaningful engagement and collaboration with city authorities and stakeholders (Bush and Doyon, 2019). By addressing these concerns and implementing measures to mitigate risks, mega-cities can enhance the likelihood of successful strategy execution.
In conclusion, complex factors affect the optimum urban settlement sizes. It is influenced by social, economic, environmental, and cultural factors. The Sustainable Development Goals emphasise the importance of inclusive, safe, and sustainable cities, highlighting the government's role. Larger cities offer economic opportunities and advanced infrastructure but face overcrowding, social isolation, and environmental degradation. Balancing urban population with human-scale environments requires a compound approach that prioritises community involvement, equitable resource allocation, and sustainable design principles. Successful case studies show that innovative urban strategies can mitigate the adverse effects of urbanisation while enhancing quality of life for residents. However, achieving this vision requires concerted efforts from governments, citizens, and corporate stakeholders. By embracing collaborative governance models, leveraging technological innovations, and fostering community engagement, mega-cities can navigate urbanisation complexities while preserving human scale and enhancing residents' well-being. The ideal size of an urban settlement is determined by its ability to meet the needs of its residents through social cohesion, economic vitality, and environmental management.
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