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Introduction

Urbanization can improve access to employment, education, healthcare, transport, and infrastructure,
yet poorly planned urban growth can also place intense pressure on land, water, biodiversity, energy
systems, and waste-management capacity. The relationship is not automatic: compact, efficient cities
may use resources more effectively than dispersed development, while uncontrolled expansion can
consume farmland, fragment habitats, increase flooding, and shift environmental burdens to
surrounding regions. The United Nations’ World Urbanization Prospects 2025: Summary of Results
shows that cities now contain about 45 percent of the world’s population, and the broader urban
transition continues across many regions (United Nations Department of Economic and Social Affairs
[UN DESA], 2025). This scale makes urban form a major sustainability issue. The environmental
challenge is therefore not simply population growth but how settlements are designed, powered,
supplied, governed, and connected to rural landscapes. A useful analysis must examine land
conversion, biodiversity, water, energy, pollution, construction materials, waste, food systems, and
inequality while recognizing that cities can also become centers of environmental innovation.

Land Conversion, Biodiversity, and Rural
Landscapes

Urban expansion often converts agricultural land, wetlands, forests, grasslands, and coastal
ecosystems into roads, housing, commercial areas, and industrial sites. Habitat loss and
fragmentation can isolate wildlife populations, reduce ecosystem resilience, and eliminate services
such as flood storage, pollination, cooling, and carbon sequestration. The effects extend beyond
municipal boundaries because urban demand for food, timber, aggregates, metals, and construction
materials can intensify extraction in distant regions. When fertile farmland near cities is developed,
food production may shift elsewhere, transferring rather than eliminating ecological pressure. Rural
communities may also experience rising land values, changing employment patterns, water
competition, and infrastructure corridors created to serve urban consumers. UNEP’s work on Cities
and Nature emphasizes that protecting and restoring urban ecosystems can reduce some of these
losses. Green corridors, wetlands, urban forests, and biodiversity-sensitive planning cannot replace all
displaced ecosystems, but they can help cities maintain ecological functions while reducing the
fragmentation created by unchecked sprawl (United Nations Environment Programme [UNEP], n.d.).
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Water Demand, Stormwater, and Pollution

Growing cities require reliable water supplies for households, industry, sanitation, energy production,
and public services. Where local supplies are insufficient, cities may draw water from distant rivers,
reservoirs, or aquifers, sometimes competing with agriculture and ecosystems. Urbanization also
replaces permeable soil with roofs, roads, and parking areas, increasing runoff and reducing
infiltration. Heavy rainfall can then produce flash flooding, sewer overflows, and polluted stormwater
carrying oil, metals, nutrients, plastics, and pathogens into waterways. Inadequate wastewater
treatment compounds these risks, particularly in rapidly growing settlements where infrastructure
does not keep pace with population. The environmental effect therefore depends heavily on planning
and investment. Water-efficient buildings, leakage control, wastewater reuse, green roofs, permeable
surfaces, restored wetlands, and better drainage can reduce pressure while improving resilience.
Urban water systems should be managed at watershed scale rather than within city boundaries alone
because upstream land use, downstream ecosystems, and regional agriculture all interact.
Sustainable urbanization requires matching population growth with water availability, treatment
capacity, and climate risk.

Energy, Climate, Air Quality, and Urban Heat

Cities concentrate buildings, transport, industry, and consumption, making them major centers of
energy demand and greenhouse-gas emissions. The environmental impact depends on electricity
generation, transport systems, building efficiency, land-use patterns, and the materials used in
construction. Low-density development can increase car dependence and infrastructure demand,
while compact neighborhoods with reliable public transport can reduce per-capita energy use. Urban
areas also experience heat-island effects because dark surfaces, limited vegetation, waste heat, and
dense construction raise local temperatures, increasing cooling demand and health risks during heat
waves. Air pollution from vehicles, power generation, industry, construction, and household fuels can
further affect health. Nature-based solutions such as urban trees, parks, green roofs, and restored
waterways can provide cooling and stormwater benefits, while clean energy, efficient buildings, and
lower-emission transport reduce pollution at its source. UNEP’s GEO for Cities: Towards Green and Just
Cities framework stresses that environmental improvements should also address equity so that
cleaner, cooler neighborhoods are not limited to wealthier populations (UNEP, 2022).

Materials, Food Systems, and Waste

Urban growth requires enormous quantities of concrete, steel, glass, timber, asphalt, plastics, and
other materials whose environmental impacts occur throughout extraction, manufacturing, transport,
use, and disposal. Construction can therefore drive quarrying, mining, deforestation, energy
consumption, and emissions far beyond city limits. Food systems create a similar geographic footprint
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because urban populations depend on agricultural land, irrigation, fertilizer, cold storage, packaging,
transport, and retail networks. Waste becomes another major challenge when consumption grows
faster than collection, recycling, treatment, and safe disposal. Poorly managed solid waste can block
drainage, contaminate soil and water, and expose communities to smoke or hazardous substances.
Circular-economy strategies seek to reduce these pressures by designing buildings and products for
durability, repair, reuse, recycling, and material recovery. Food-waste reduction and composting can
also lower landfill demand and return nutrients to soils. The important point is that urban
environmental impact is partly embedded in supply chains; a city may appear clean locally while
depending on resource extraction and waste disposal in distant communities.

Planning, Inequality, and Sustainable Urban
Development

Urbanization does not have to produce severe environmental degradation. The outcome depends on
governance, infrastructure, housing policy, transport, land-use regulation, and the distribution of
environmental benefits and burdens. Informal settlements may develop on floodplains, steep slopes,
polluted industrial land, or areas without reliable water and sanitation because safer formal housing is
unaffordable. Environmental policy that ignores housing inequality can therefore displace vulnerable
residents instead of reducing risk. Sustainable planning should combine compact development,
affordable housing, public transport, clean energy, green space, resilient water systems, waste
management, and protection of surrounding ecosystems. Individual behavior matters, but residents
cannot choose efficient public transport, safe water, or recycling systems that do not exist. Structural
investment and accountable institutions are essential. Urban and rural communities should also be
planned together because cities depend on regional food, water, labor, and ecological systems. The
goal is not to stop urbanization but to shape it so that economic opportunity is less dependent on
resource depletion and environmental harm.

Conclusion

Urbanization can damage natural resources when rapid growth converts ecosystems, increases water
demand, raises energy use, intensifies pollution, and generates more construction material and waste
than institutions can manage. These pressures are especially severe when land-use planning,
housing, transport, wastewater treatment, and environmental regulation lag behind population and
economic growth. Yet urbanization itself is not synonymous with environmental destruction. Dense
settlements can support efficient infrastructure, public transport, compact land use, district energy,
recycling, and innovative environmental technologies when governance and investment are effective.
Protecting biodiversity, restoring urban nature, improving water management, reducing fossil-fuel
dependence, designing circular material systems, and linking city planning with regional agriculture
and ecosystems can substantially reduce environmental pressure. Current UN evidence shows that
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the urban transition will remain a central feature of global development, making the quality of that
transition more important than trying to reverse it (UN DESA, 2025). Sustainable cities require both
technological improvements and social policies that ensure low-income communities share in cleaner
air, safer housing, reliable services, and climate resilience.
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