
The millennia-old relationship between town and country is being 
transformed. Rapid urbanization is taking place all over the world, 
driven largely by rural migration, resulting in urban sprawl and 
slum developments as well as in the development of high quality 
infrastructure and overall improvement in the standard of living.  
If current projections are accurate, 66 per cent of the world’s 
population will be living in cities by 2050. This is having dramatic 
impacts on the environment and increasing pressure on limited 
land resources; future urban expansion is likely to result in the 
loss of some of our more productive croplands. 

The footprint of cities extends far beyond their boundaries 
due to the demand for food and water as well as transport 
and energy infrastructure. But cities can offer economies of 
scale with respect to resource use and environmental impacts. 
The concept of sustainable cities is gaining ground but urban 
planners are struggling to put these approaches into practice. 

URBANIZATION

Part Two CHAPTER 11
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INTRODUCTION 

The distinction between urban and rural 

lifestyles goes back centuries. The oldest cities 

in Mesopotamia, China, the Indus valley, Egypt, 

Peru, and Mesoamerica can trace their roots back 

over 4,000 years and were at first predominantly 

ceremonial centers. Gradually cities developed into 

independent administrations, which distributed 

food, focused on manufacturing, and controlled 

trade. Before 1800, urban areas contained less than 

2.5 per cent of the world’s population and most 

were relatively small. With the exploitation of fossil 

fuels and industrialization, truly urbanized societies 

began to emerge in Europe and North America 

around 200 years ago. Where land was cheap and 

population density low, as in North America, urban 

sprawl was extensive; Boston’s radius grew from 

2 to 10 miles between 1850 and 1900.1 By 1900, 

about 10 per cent of the world’s population lived 

in cities, which gradually began to take on the 

characteristics we recognize today.2

However, the overall rural/urban balance was 

slower to change. In 1960, only 34 per cent of 

people lived in urban settlements and two-thirds 

were still rural.3 From the second half of the 20th 

century, change was more rapid. Symbolic of the 

fundamental shift in the way that we live is the 

rise of the megacities. In 1990, there were only 10 

cities with more than 10 million inhabitants4 but by 

2017 there were 34,5 containing about 12 per cent 

of the world’s population.6 Urban agglomerations, 

encompassing multiple cities, suburban, or peri-

urban areas, began to form as contiguous and 

continuous regions.7 In 2007, the global balance 

of urban versus rural living tipped for the first time 

in history, with more people living in urban than 

in rural areas.8 Levels of urbanization have varied 

across regions. By 2014, urbanization at or above 

80 per cent could be found in Latin America, the 

Caribbean and Northern America while 73 per cent 

of Europeans, 48 per cent of Asians and 40 per cent 

of Africans lived in urban areas.9 Some countries 

are almost completely urbanized. Singapore is 

considered 100 per cent urbanized, followed by 

Qatar at 99.2 per cent, Kuwait 98.3 per cent, 

Japan 93.5 per cent, and Israel 92.1 per cent.10 

Future urbanization 
In the early 21st century, cities generated over  

half of global GDP and this economic dominance is 

helping drive their continued growth.13 Addis Ababa, 

for example, has 2.6 million residents representing 

only 4 per cent of the total population yet it 

accounts for almost one-fifth of Ethiopia’s GDP.14 

In 2014, 28 megacities were home to 453 million 

people; by 2030, 13 new megacities are expected  

to emerge in the less developed regions.15 

Nearly 90 per cent of this increase is likely to 

be in Asia and Africa where urban populations 

are projected to rise to 56 and 64 per cent 

respectively.16 Current estimates indicate that 

new urban residents in Africa will rise by over 300 

million between 2000 and 2030 – more than twice 

that in rural populations.17 While African cities, 

such as Dar es Salaam and Kinshasa, are among 

the fastest-growing in the world, only 12 percent 

live in settlements of 1 to 5 million people and 52 

per cent in settlements below 200,000.18 Changes 

have been more dramatic in Asia, where countries 

like China have moved from being overwhelmingly 

rural societies to increasingly urban within a single 

generation. Twenty-two of the world’s 100 largest 

cities are now in China.19 Although numerically 

relatively small, the fastest rate of urbanization 

has been in the Caribbean with 62 per cent of the 
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population residing in urban areas at the start of 

the millennium, increasing to 70 per cent in 2015, 

and projected to reach 75 per cent by 2025.20

In most parts of the world, the urban land footprint 

is expanding faster than urban populations.22 While 

urban populations are projected to reach around 5 

billion in 2030 and 6.3 billion people in 2050,23 the 

extent of urban areas is forecast to triple from a 

2000 baseline over the same period,24 increasing by 

1.2 million km2.25 

While attempts to forecast population growth 

have not always been particularly accurate,28 the 

trend towards urbanization seems irreversible.29 

Economists generally link urbanization with 

growth30 and opportunities for gaining efficiencies 

in land and resource use; decreasing fertility rates in 

urban populations will also reduce overall population 

growth.31 But cities also support the largest 

inequalities in wealth,32 with the largest cities also 

being the most unequal.33 Cities have major impacts 

on the surrounding land: urban expansion is a 

primary cause of land use change and a significant 

driver of habitat loss and species extinction.34 

Sustainable development challenges will be 

increasingly concentrated in cities, particularly in 

the lower- and middle-income countries where 

the pace of urbanization is fastest.35 Cities need to 

take on an increased responsibility for designing 

and implementing solutions to the challenges 

they create and their impacts on the rest of the 

planet.36 However, it must also be recognized that 

many municipal authorities face challenges, such 

as a lack of guidance from national governments 

and increasing expectations without the necessary 

financial support. The remainder of this chapter 

discusses some of the challenges and impacts 

presented by an increasingly urban future.

Box 11.1: Rapid urbanization 
in India

High profile projects in India highlight infrastructure 

developments and land use change associated with 

rapid urbanization, with over half the population 

expected to be city-dwelling by 2050:26

• Transport infrastructure: New Delhi alone is 

adding 1,400 new cars a day onto the roads. 

To improve transport systems, the country 

constructed 20,000 km of new and upgraded 

roads between 2012 and 2017.

• Urban agglomerations: An industrial corridor is 

being planned between Mumbai and Delhi, which 

will develop as many as six new cities.

• Energy infrastructure: Investments worth USD 

250 billion are planned for electric plants and 

power grids.27
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RURAL-URBAN LINKAGES 

Urban areas provide centralized functions and public 

services that are often too costly to provide in rural 

areas, while rural areas provide cities with relatively 

inexpensive goods and services, such as food, water, 

and fuel. Ideally, compact urban areas would allow 

rural areas to prosper as long as there is adequate 

infrastructure to facilitate the necessary flows of 

goods and services. However, in reality, rural-urban 

linkages rarely operate smoothly and unsurprisingly 

there is an increasing disconnect between cities 

and their surroundings.39 In particular, there are two 

urban-related factors impacting the health of rural 

landscapes: 

• Migration to and from urban areas driven by 

factors such as economic opportunities, land 

degradation, and government policies

• Peri-urbanization resulting in urban sprawl 

and slums  

1. Migration
Migration from rural to urban areas is often seen 

as a natural consequence of uneven regional 

development40 with gaps in incomes between rural 

and urban dwellers cited as a major incentive for 

people to move,41 often coupled with a more general 

desire to increase their quality of life.42 However, 

alongside the possibility for higher incomes, many 

other motives affect these migration flows, such 

as access to improved amenities, educational 

opportunities, and involvement in “knowledge 

economies,”43 and avoidance of climate change44 

and weather-related disasters.45 There are also 

countervailing forces that may restrict migration, 

such as constraints placed on migration by finance, 

distance, access to information, social networks, 

and limitations set by government policy.46 In 

many countries, rural migrants are regarded as an 

underclass within cities. At the same time, out-

migration from rural areas reduces the tax base 

and cuts resources available to rural municipalities 

for development activities. Migration is multi-

directional and complex, and includes permanent 

and temporary movements within rural areas, from 

small towns to larger cities and between cities. 

Rural-urban migrants often return to their home 

area or other rural areas if the urban economy 

weakens or prices rise,47 or once they retire.48

The decision to migrate therefore depends on a 

variety of factors operating simultaneously, which 

range from national or global political decisions to 

personal or local circumstances, some of which 

can be traced back to land use decisions. The 

liberalization of agricultural policies in Sub-Saharan 

Africa, for example, led to the removal of subsidies 

and the subsequent failure of some farms, resulting 

in migration to cities.49 In some cases, rural-urban 

migration has resulted in the expansion of forests 

and other natural ecosystems due to abandoned 

agricultural land.50 Alongside global and regional 

processes, national macro-economic policies based 

on reform and adjustment also have an impact on 

rural-urban relationships and the movement of 

individuals. The flow of rural migrants to cities in 

China increased following market reforms in 1992.51 

The result was a transition from a planned to a 

market economy with associated industrialization 

and urbanization, economic growth, and urban 

sprawl, and the loss of agricultural land near cities 

and rural industrialization in areas close to cities. 

Box 11.2: Village level impacts of 
migration in Pakistan and Nepal

Migration can have complex implications for land.  

In some areas in Pakistan, out-migration of 

men from mountain villages in search of work 

has resulted in the degradation of pastures. The 

women, children, and older people left behind are 

less able to enforce the traditional user limits, 

allowing outsiders to take advantage by grazing 

large numbers of animals. In addition, households 

lack the necessary labor to keep livestock. Women 

switch to keeping goats, which are easier to 

maintain while still managing the household, but 

browsing by goats causes greater damage to fragile 

mountain vegetation than cattle grazing.56  

 

In Nepal, the current exodus from upland areas  

to the cities or foreign countries has led to marked 

changes in the demographics of the hills. Again,  

the task of managing the land falls to those left 

behind, mainly women and the elderly. Labor 

shortages in rural areas often lead to more 

unsustainable agricultural practices and land use 

patterns. In spite of this, there have been some 

positive environmental impacts: lower population 

pressure and better management measures have 

promoted forest growth and helped to stabilize 

slopes as less fodder and fuelwood were collected. 

However, soils in areas experiencing out-migration, 

on the slopes or uphill, are now less fertile as 

there is less livestock and therefore less manure. 

The villages at the valley bottom, with increasing 

numbers of people, are also experiencing soil 

fertility declines due to increased cropping cycles 

from two to three a year.57
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with liberalized economies.52 Increased regional 

disparities have resulted in land use change in 

China,53 including land degradation, pollution 

from increased industrialization, a reduction in 

food security as agricultural land is converted or 

abandoned, and over-intensive farming practices.54 

Conversely, the abandonment of marginal 

agricultural areas has resulted in the recovery  

of natural vegetation in some mountain areas.55

The impacts of migration on land can be positive.59 

Migration from rural to urban areas can result 

in a flow of money, technology, and information 

back to rural areas. This may finance innovation 

in agriculture or diversification towards non-farm 

activities, thus opening up land for other uses.60 

The relationship between rural depopulation and 

forest cover is similarly ambiguous and depends 

on both local and non-local factors.61 Some 

studies on rural out-migration support the ‘Forest 

Transition Theory’62 which highlights how this 

leads to reforestation as well as agricultural land 

abandonment.63 Conversely, out-migration can lead 

to increased cultivation, particularly when migrants 

return with cash savings to reinvest in farming or to 

hire labor in their absence,64 boosting food supplies 

but further undermining the productivity of the land. 

It can also lead to the disruption of environmentally 

sound management systems based on labor that is 

no longer available.65

2. Peri-urbanization
Peri-urban areas represent the interface between 

the city and the countryside, a hybrid landscape 

with both rural and urban characteristics. At best, 

such areas can represent a useful bridge between 

the urban and rural, providing services for both 

communities such as recreational areas, markets 

or shopping centers, or waste disposal sites. 

Under certain conditions, peri-urban demands 

for ecosystem services and recreational areas 

can result in the regeneration of forests and 

other natural ecosystems in what were marginal 

farming areas around cities.66 However, they can 

also be barriers. Urban sprawl, loosely defined as 

dispersed, excessive, and wasteful urban growth,67 

can quickly degenerate into unregulated slums 

becoming virtual no-go areas apart from those 

unfortunate enough to live in them. Unregulated and 

unplanned urbanization, often exacerbated by weak 

governance structures and the lack of institutional 

coordination,68 can lead to land degradation, 

biodiversity loss, pollution and water contamination, 

higher levels of crime and congestion, and the 

spread of disease.69,70  

The money and power involved in the spread 

of cities means that peri-urban areas are often 

predisposed to eminent domain (compulsory 

purchase), land acquisitions, and tenure changes 

that can have disruptive social and environmental 

impacts.71 For example, informal peri-urban 

development occupying ecologically valuable ejido 

land in Xalapa, Mexico is threatening remnants of 

montane cloud forest, which not only have intrinsic 

biological importance but also regulate local climate 

and urban microclimate by virtue of their tree 

cover.72 Smallholder farmers being taken over by 

expanding cities in the Peruvian Andes express 

fears about food security as fertile land disappears 

under concrete.73 

Slums account for a significant proportion of 

urban expansion, particularly in many developing 

economies. Slums are often framed as the archetype 

of “over-urbanization” whereby settlements develop 

informally without adequate infrastructure and 

sanitation. Some 828 million people live in slums 

today and the number keeps rising:74 in sub-Saharan 

Africa, 62 per cent of the urban population lives in 

slums,75 as does half the population of Mumbai, 

India.76 Unplanned settlements are often formed 

by individuals seizing or invading land that does 

not belong to them; inequitable land distribution, 

initiated for example through land privatization 

schemes, can mean individuals are driven to occupy 

land as a survival mechanism.

Policies to govern uncontrolled urban expansion 

include spatial development plans (e.g., urban 

growth boundary, green belts) and accompanying 

regulations. An urban growth boundary is a common 

strategy focusing on efficient land use and the 

preservation of rural functions. This approach 

requires strong legislation in order to control 

development and ensure effective implementation, 

where success depends on development taking 

place within the existing urban planning framework. 

Similarly, green belt strategies promote compact 

cities, which not only reduce the ecological urban 

footprint but also the cost of providing additional 

services and infrastructure. 

Slum settlements are often located in areas of 

high environmental risk (e.g., floods or landslides) 

and are potentially more affected by changing 

climatic conditions, particularly when built on land 

considered unsuitable for urban development. At 

the same time, worsening environmental conditions 

in rural areas can increase unplanned peri-urban 

development. Dhaka in Bangladesh is the fastest 

The impacts of 
migration on land 
can be positive. 
Migration from rural 
to urban areas can 
result in a flow of 
money, technology, 
and information 
back to rural areas.
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Figure 11.2: Several 

megacities are 

threatened by sea-level 

rise and storm surges: 

Redrawn from86

Not in low elevation 

zone

In low elevation zone

growing megacity in the world77 as people migrate 

from coastal and rural areas often because of 

environmental factors. Coastal flooding is destroying 

vegetable crops and rice fields as saline water 

pushes further inland and river banks erode.78 

Communities move, often first from islands to the 

mainland,79 and then frequently into urban slums.80 

This unplanned urban development is being directly 

stimulated by environmental degradation and the 

impacts of climate change, which is in turn largely 

driven by greenhouse gas emissions from the 

developed countries.

Urban areas in low elevation coastal zones (LECZ) 

are growing faster than elsewhere. One third of 

the cities reviewed in a recent study, accounting for 

nearly two-thirds of urban areas with populations 

greater than five million, were within 10 meters of 

a LECZ. Without adequate protection, the impacts 

of climate change will devastate economies and 

infrastructure;81 it is estimated that 400 million 

urban dwellers are exposed to risks associated 

with sea-level rise.82 Urban areas in LECZ and in 

least developed regions, such as Dhaka, are likely 

to experience the brunt of climate change-related 

disasters and effective governance is needed to 

prepare for such situations.83 In Africa, countries 

with over 50 per cent of coastal urban areas 

vulnerable to climate-related storm surges include 

Mozambique, Tanzania, Côte d’Ivoire, Equatorial 

Guinea, and Morocco.84 While 70 per cent of high-

income countries integrate land use and natural risk 

management, only about 15 per cent of low-income 

countries do so.85 
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LAND FOOTPRINT OF CITIES 

Cities pack most of humanity into a very small 

area but have impacts beyond their boundaries. 

Cities cover just 3 per cent of the Earth’s land,87 

about 200,000 km2 in total, but their limited extent 

conceals a much larger consumption footprint. 

Increasing urban and peri-urban expansion, coupled 

with population growth, changing lifestyles and 

associated resource demand, have together led to 

unprecedented levels of consumption and waste 

generation during the 20th and 21st centuries.88 

Urban footprints spread far and wide: a typical 

household in a European city is using goods and 

services that are causing greenhouse gas emissions, 

excessive water withdrawals, and land use change 

in dozens of countries around the world.89 The 

dense population in cities and the relatively higher 

wages of many city dwellers90 also mean that urban 

consumption patterns are different from their rural 

counterparts, with higher consumption of meat, 

dairy, and processed foods taking up proportionately 

more land resources.91 The footprint of the city – the 

impact that the city has beyond its boundaries – has 

many components, of which six are discussed below:

• Food impacts, both directly from land use change 

and increased pressure to produce food for city 

dwellers

• Water use, with people living in urban areas 

tending to use proportionately more water than 

rural dwellers

• Transport infrastructure, both from a resource 

perspective and habitat fragmentation

• Urban soil sealing and impacts on the overall 

water cycle and susceptibility to extreme weather 

events

• Biodiversity loss 

• Climate change impacts 

1. Food impacts
Because of their design and population density, cities 

cannot provide meaningful amounts of food for their 

own inhabitants, which means that food must be 

imported from surrounding areas and, increasingly, 

from other parts of the world. Whereas in the recent 

past imported foodstuffs were primarily small, 

portable, and highly-priced goods, like spices or other 

luxuries, today the mass transportation of food 

means that it is more likely to travel longer distances. 

For example, an ecological footprint analysis of London 

found that around 80 per cent of food consumed in 

the city is imported from other countries.93 A similar 

footprint for the Netherlands found that to meet the 

food needs of this small, highly urbanized country 

requires a land area four times larger than the 

country as a whole.94 Food system issues are 

discussed in more detail in Chapter 7.

Rapid urbanization is also increasingly shifting the 

impacts of malnutrition from rural to urban areas: 

food security in cities depends mainly on access 

to cash, rather than growing or collecting food, 

and poor urban households in many developing 

countries spend over half their budget on food. One 

in three stunted children now lives in urban areas.95

But while cities need more land to feed their 

populations, they are expanding in area and thus 

reducing the amount of available cropland. Even 

though the total area may be relatively small, these 

lands are often the most suitable for producing 

food to feed the city’s population. For example, in 

Tripoli, the second largest city of Lebanon, urban 

area increased by 208 per cent from 1984 to 

2000, with a concurrent decrease of 35 per cent in 

nearby agricultural lands, mainly the fertile soils of 

the coastal plain, which formerly supported citrus 

orchards.96 More than 60 per cent of the world’s 

Figure 11.3: Urban area 

expansion on croplands 

in Nigeria, India and 

China: Used with 

permission38
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Region or country Expected cropland 

loss, Mha

Relative cropland 

loss

Production loss Productivity com-

pared to regional 

average

World 30 2.0% 3.7% 1.77

Asia 18 3.2% 5.6% 1.59

Africa 6 2.6% 8.9% 3.32

Europe 2 0.5% 1.2% 2.18

America 5 1.2% 1.3% 1.09

Australasia 0.1 0.2% 0.2% 0.94

Table 11.1: Global and 

regional implications of 

urban area expansion on 

croplands102

irrigated croplands are located near urban areas; 

as cities grow so will the competition for land 

between agricultural and urban or infrastructure 

uses. In 2000, a projected 30 million ha of croplands 

globally were located in areas that are expected to 

be urbanized by 2030, representing a total cropland 

loss of around 2 per cent (see Figure 11.3). With the 

most rapid rates of urban expansion, Africa and Asia 

are projected to experience 80 per cent of the global 

cropland loss due to urban area expansion.97 The 

impact of these losses is more acute as expansion 

takes place on prime agricultural lands, much of 

which is twice as productive as national averages;98 

the United Nations identifies 58 high-fertility 

countries,99 39 of which are in Africa.100 A 3 per cent 

loss of these most valuable croplands translates 

into a 6 per cent production loss in Asia and a 9 per 

cent drop in Africa.101 

It is clear that the governance of urban expansion 

will be critical for securing livelihoods in these 

agrarian economies, particularly in regard to food 

distribution networks. On the other hand, by 

consuming products produced in more efficient 

agricultural systems, cities can contribute to 

reducing the total amount of agriculture area.

2. Water use
Although agriculture remains the largest user of 

water (see Chapter 8), urban water use is increasing 

due to rising population and per capita usage. Many 

of these water sources for cities are under threat. 

Source watersheds for the world’s cities cover more 

than 37 per cent of the ice-free land; 40 per cent of 

these show moderate to high levels of degradation, 

which impacts the quality and quantity of water.103 

Furthermore, half of all cities with populations 

greater than 100,000 are located in water-scarce 

basins with freshwater sources (rivers, lakes, or 

aquifers) running dry as more water is extracted 

than recharged.104 As a result, an estimated 150 

million people currently live in cities with acute  

water shortages.105 The situation will likely get 

worse as the demand for water is projected to 

Box 11.3: Development of urban 
water policies112

Five generic steps that can be applied in the 

development of urban water policies:

• Use of local water supplies: until they are 

exhausted. At this point, there is a shift from 

groundwater to surface water (or vice versa) as 

initial sources become depleted from combined 

agricultural and urban use. The construction of 

reservoirs is important in enabling cities to more 

fully exploit local surface water supplies.

• Inter-basin imports of water: usually a short-

term step, as these imports tend to be scrutinized 

for their environmental and social impacts as 

well as their cost. As a result, cities turn to water 

conservation instead of adding new imports.

• Water conservation: many cities began 

conserving water in earnest by the 1980s, with 

growing attention and investment in water 

conservation approaches and technologies in 

recent decades.

• Water recycling: particularly recycling and reuse 

of wastewater or storm-water became a notable 

contribution to urban water supplies beginning in 

the 1990s and is expanding rapidly.

• Desalination: usually a solution of last resort 

due to high energy demand compared with other 

supply options. Desalination only accounts for 

about 1 per cent of global water consumption, 

however as cities are faced with limits to water 

importation and advances in solar power, it is 

increasingly a more viable option.

outgrow extraction capacity by 40 per cent by 2030; 

and by 2050, up to one billion urban dwellers could 

experience water shortages.106

The urban water crisis has been ignored for a long 

time. Urban and agricultural water use planners 

have paid more attention to accessing additional 
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3. Transport infrastructure
Rapid urban growth tends to coincide with 

infrastructure development, particularly for 

transport networks. In the European Union, 

motorway kilometers tripled between 1970 and 

2000; in India and China, the road network has 

grown by 4-6 per cent annually over the past 

decade.113 In China, for example, 41,000 km of 

expressways were added to the national transport 

network and 400,000 km of local and township 

roads were improved between 1990 and 2005.114 

The global transport sector uses around a quarter  

of the world’s total delivered energy consumption.115 

Transport energy and carbon dioxide emissions 

have increased by 28 per cent since 2000.116 Cities 

influence transport systems both within the city 

and from peri-urban to urban areas, an intensive 

resource demand that results in a larger network 

with impacts on the wider landscape.

Cities can in theory operate highly efficient transport 

systems that reduce resource use and pollution, 

however, in reality we see gridlock and catastrophic 

air pollution occurring throughout the world. Over 

forty years ago, the philosopher Ivan Illich pointed 

out that the average speed of an urban car journey 

in the United States was four miles an hour: the rate 

of a brisk walk,117 and in many cities, the speed has 

slowed even further. Pollution levels from transport 

water than they have to conserving and using water 

more efficiently, which has only recently emerged 

as an important consideration (see Box 11.3).108 

In contrast to the expected trends in population, 

urbanization, and GDP, some regions could see 

economic growth rates decline by as much as 

6 per cent of GDP by 2050 as a result of water-

related losses.109 China and India110 are at the  

center of the debate on water and urbanization.  

In China, water resources are becoming increasingly 

scarce and the quality of the water is seriously 

affecting the health and livelihoods of the entire 

nation; despite impressive investments in water 

infrastructure, policies have not always addressed 

efficiencies in the long term, or social and 

environmental conditions.111 

Many urban centers get their water from 

surrounding natural areas or have it piped in 

from watersheds at a considerable distance; land 

management practices in these areas determine 

water quality, flow regulation, and in some cases 

the quantity of water available. In Chapter 8, various 

management options are described that can help 

increase the security of urban water supplies, 

including use of protected areas to maintain healthy 

functioning watersheds. 
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are causing a global health crisis: in Delhi and its 

satellite cities, it is estimated that 7,350-16,200 

premature deaths and 6 million asthma attacks 

occur every year due to particulate pollution, up to a 

third of which comes from vehicle exhausts.118 Bad 

planning decisions quickly make things worse. In 

South Africa, a policy of building subsidized homes 

in isolated regions to save money failed to consider 

how to connect homes to jobs, resulting in residents 

having to travel by collective taxis, which are 

expensive and slow due to poor road infrastructure, 

and cause additional pollution.119 It should be noted 

that while outside air quality is higher in rural areas, 

the use of inefficient and polluting stoves fueled by 

wood, charcoal, and coal results in damaging levels 

of indoor air pollution for many rural dwellers.

From a land perspective, the building of major road 

and rail networks between cities can be even more 

damaging if routes pass through natural and semi-

natural ecosystems, opening these up for rapid and 

often unplanned development. More than 95 per 

cent of deforestation, fires, and atmospheric carbon 

emissions in the Brazilian Amazon occur within 

50 km of a road:120 there are already 22,713 km of 

state roads and 190,506 km of unofficial roads,121 

including a dense network of private roads spinning 

off from state roads,122 known as the “fishbone 

effect.”123 Over 20 road building projects are taking 

place in intact forest.124 Roads like the Belem-

Brasilia highway,125 and the Interoceanic Highway 

linking Peru and Brazil126 play a significant role in 

deforestation127 and forest degradation, by opening 

new areas to migrants.128 Even protected areas 

are not secure: a planned road through Serengeti 

National Park in Tanzania would permanently 

disrupt the world’s largest mammal migration and 

provide open access for poachers.129 New transport 

infrastructure to meet the demand of cities also 

encourages urban sprawl along roadways, further 

displacing local food production and impacting 

natural ecosystems. Ensuring that infrastructure 

policy, planning, and implementation explicitly 

recognize ecological assets, inside and outside 

city boundaries, is a key step towards developing 

sustainable cities.130

4. Urban soil sealing
Soil sealing, in an urban context, refers to the 

covering of soil with impermeable materials, 

such as concrete, and occurs primarily in urban 

areas; this not only makes the land unavailable for 

food production but also undermines most other 

ecosystem services, particularly water filtration 

and regulation. Without open soil and vegetation 

to absorb water, heavy rainfall can quickly lead 

to flooding,131 with storm water runoff often 

contaminated with waste and oily residues.132 

Soil sealing in residential, commercial, and 

industrial areas reduces soil life,133 and changes 

surface albedo (reflection) and heat transfer from 

evapotranspiration, which can contribute to higher 

temperatures and increase health problems during 

heat-waves.134 

Soil sealing is a global problem: within European 

cities, it varies between 23-78 per cent,135 and is 

regarded as one of the main threats to soil function, 

with around half of all new urbanized areas within 

the European Union being sealed.136 In the Emilia-

Romagna region in Italy, it is estimated that from 

2003-2008 some 15,000 ha of agricultural land 

was lost, mainly due to urbanization, equivalent to 

the crop production potential for feeding 440,000 

people.137 Flood hazards in the region have also 

increased significantly, particularly from smaller 

watercourses, necessitating additional investment 

in flood control.138

5. Biodiversity loss 
As cities expand, many destroy natural ecosystems 

while the associated transport and energy 

infrastructure fragments much of what is left. 

In 2010, a global meta-analysis of urban land 

conversion found almost half of the cities studied 

were within 10 km of a terrestrial protected area; 

more significantly, the average annual rate of 

expansion of these cities from 1970 to 2000 was 

greater than 4.7 per cent.139 In the United States, 

urban housing expansion is now considered a 

major threat to protected areas,140 with 17 million 

additional housing units expected to be built within 

50 km of protected areas by 2030.141 Research 

comparing projected urban expansion against a 

global list of Alliance for Zero Extinction sites – 

places where species assessed to be Endangered 

or Critically Endangered under IUCN Red List criteria 

are restricted to a single remaining site – found that 

over a quarter of species in amphibian, mammalian, 

and reptilian classes will be affected to varying 

degrees by urban expansion. In total, the habitats 

of 139 amphibian species, 41 mammalian species, 

and 25 bird species that are on either the Critically 

Global urban land cover 
in biodiversity hotspots 
will increase by over 200% 
between 2000 and 2030.
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For example, wood and charcoal accounts for 

over 80 per cent of household fuel use in Africa, 

that is over 90 per cent of harvested wood, 

making it the largest cause of forest degradation 

in Africa.146 Around Dar es Salaam, Tanzania, the 

radius of logging expanded 120 km in 14 years; a 

deforestation front that started with high quality 

trees and finally woody biomass for charcoal.147 

Population growth or a sudden influx of migrants 

leads to rapid increases in fuelwood use as in the 

case of Abéché, Chad. Kinshasa and Abuja which are 

experiencing huge increases in urban populations 

due to conflicts and rural poverty, leading to more 

rapid deforestation.148

The unsustainable use of fuelwood is not only bad 

for forests. In 2010, household air pollution from 

solid biomass caused more deaths than malaria, 

and the death rate is projected to continue rising.149 

Where the standard of living allows, city dwellers 

switch to charcoal, which is cleaner at the point of 

consumption but requires more wood and releases  

a range of pollutants during production.

6. Climate change
Cities affect the climate both locally and globally, 

and are, in turn, impacted by climate change. Urban 

areas alter local climate through the modification 

of surface albedo and evapotranspiration, and 

increased aerosols and anthropogenic heat 

sources, resulting in elevated temperatures150 

and changes in local precipitation patterns.151,152 

Cities are generally warmer than the surrounding 

rural areas, a phenomenon known as the “urban 

heat island”; these differences are even greater 

during heat waves, increasing discomfort and 

health risks.153 Cities contribute to global climate 

change by emitting greenhouse gases from heating, 

cooling, transportation, and industry. If the complete 

urban footprint is taken into account, cities are 

estimated to be responsible for 60–80 per cent 

of all resource consumption and energy use, and 

approximately half of global anthropogenic carbon 

dioxide emissions; they also play a major role in 

ecosystem degradation.154 Analysis suggests that 

urban per capita emissions themselves are often 

lower than the average for the countries in which 

they are located.155 Conversely, urban populations 

in developing countries tend to generate higher 

greenhouse gas emissions per capita than 

surrounding rural populations due to the intensive 

use of biomass and fossil fuels.156 

Cities are increasingly vulnerable to climate change 

risks as they grow, particularly if growth is ad-

hoc or unplanned. With land at a premium, many 

Endangered or Endangered Lists of IUCN could 

either be encroached on or devastated as a result 

of urbanization.142

Urban expansion disproportionately damages 

wetlands, which tend to be in-filled, drained, or 

polluted, thus reducing their capacity to regulate 

water quantity and quality, and buffer against 

extreme weather events. Wetlands around Harare, 

Zimbabwe are the water source for half the 

country’s population and responsible for recharging 

the water table, filtering and purifying water, 

preventing siltation and flooding, and providing a 

valuable carbon sink; they are also an important 

bird sanctuary. However, pressure on these 

wetlands, from conversion, informal agriculture, 

fertilizer pollution, and commercial borehole use, 

has led to an average annual fall in the water 

table of 15-30 meters over the past 15 years.143

The harvesting of fuelwood (usually converted to 

charcoal) for developing country cities significantly 

impacts the health of surrounding areas, causing 

forest degradation and sometimes deforestation. 

Poverty and the lack of access to alternative energy 

sources keep many city dwellers dependent on 

fuelwood. Much of this wood comes from peri-urban 

and forested areas near cities. Without effective 

management and regulation, forest degradation  

and deforestation spread out from urban centers  

as populations grow with fuel supply chains that  

are often informal, fragmentary, and illegal. 

Box 11.4: Urbanization in 
biodiversity hotspots

The expansion of urban land area is likely to lead to 

considerable biodiversity loss, for example:

• Large-scale urbanization in Eastern Afromontane, 

the Guinean Forests of West Africa, and the 

Western Ghats and Sri Lanka hotspots could, by 

2030, increase urban areas by approximately 

1,900 per cent, 920 per cent, and 900 per cent 

respectively over their 2000 levels, resulting in 

major biodiversity loss.

• In already diminished and severely fragmented 

habitats, such as the Mediterranean and the 

South American Atlantic Forest hotspots, 

relatively small decreases in habitat can cause 

extinction rates to rise disproportionately.

• The five biodiversity hotspots with the largest 

percentages of their land areas expected to 

become urban are predominantly coastal regions 

or are islands, which are especially important for 

endemic species.144
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poorer city dwellers settle in sub-optimal conditions 

such as on flood plains, low-lying coastal regions, 

by rivers, on steep slopes, and in places with 

little natural shade or vegetation; while wealthier 

people can afford to take steps to address climate 

change impacts such as fortifying and insulating 

houses, improving storm drains, and other disaster-

preparedness measures. Hundreds of millions of 

urban dwellers have no all-weather roads, no piped 

water, drains, sewage systems, or electricity, and live 

in poorly constructed homes on illegally occupied or 

sub-divided land, with few opportunities for climate-

proofing.157 Climate change will likely bring more 

floods, droughts, heat waves, and sea-level rise.158 

Emerging coastal cities will have greater areas 

exposed to flooding: projections for 53 African cities 

estimated that an additional 11.6 million people 

will be exposed to storm surges by 2100.159 Other 

estimates suggest that 16 million people per year 

will be subject to floods by 2100, with 10 million 

forced to migrate.160

BUILDING SUSTAINABLE CITIES

“Sustainable urbanization requires that cities 

generate better income and employment 

opportunities, expand the necessary infrastructure 

for water and sanitation, energy, transportation, 

information and communications; ensure equal 

access to services; reduce the number of people 

living in slums; and preserve the natural assets 

within the city and surrounding areas.”161

Sustainable Development Goal 11 aims to “make 

cities and human settlements inclusive, safe, resilient 

and sustainable” while target 11.6 strives to “reduce 

the adverse per capita environmental impact of cities.  

 

”The New Urban Agenda adopted at Habitat III 

states that “We envisage cities and human settlements 

that: … protect, conserve, restore, and promote their 

ecosystems, water, natural habitats, and biodiversity, 

minimize their environmental impact, and change to 

sustainable consumption and production patterns.”162 

Distinguishing between urban and rural planning no 

longer makes sense given the extent to which the 

two are interconnected; sustainable approaches 

to managing cities must take into account urban 

Maximizing climate 
mitigation and adaptation 
in an urban context

Minimizing the impact on 
land, such as soil sealing, 

land use change, etc.

Reducing the urban food 
and energy footprint

Integrating water 
management at the 

catchment scale to ensure 
sustainable supplies

Developing sustainable 
transport systems

Cutting pollution of water 
and air

Reducing resource use 
through effective recycling

Designing green spaces and 
protecting biodiversity inside 
and outside the city

Figure 11.4: Building 

sustainable cities
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areas as well as rural lands, communities, and the 

ecosystems that they depend on.163 Making cities 

sustainable is possible but long-term planning 

based on environmental criteria is often unpopular. 

The World Bank notes that countries facing severe 

financing constraints may need to choose between 

“building right” (which may make both economic and 

environmental sense) and “building more” (which 

may be what is required socially).164 Among the 

steps needed to achieve sustainable cities are: 

• Minimizing the impact on land, such as soil 

sealing, land use change, etc.

• Reducing the urban food and energy footprint

• Integrating water management at the catchment 

scale to ensure sustainable supplies

• Developing sustainable transport systems

• Maximizing climate mitigation and adaptation in 

an urban context

• Cutting pollution of water and air

• Reducing resource use through effective 

recycling

• Designing green spaces and protecting 

biodiversity inside and outside the city 

 
1. Minimizing the impact on land
Urbanization can help take pressure off natural 

and semi-natural ecosystems, but only if sprawl 

is limited and the rural-urban interface is carefully 

managed. Compact, well-ordered cities minimize 

their impacts on surrounding areas by reducing the 

demand for land-based goods and services. For 

example, in Singapore planned densities vary by 

location, use, and infrastructure availability, with 

higher densities encouraged near metro stations.165 

High-density urban communities also have lower 

per capita energy use and greenhouse gas emissions 

than low-density suburban development; transport 

and heating costs also decline.166 Philadelphia 

has developed a green infrastructure plan that 

will convert 34 per cent of existing impermeable 

surfaces to “greened acres” by 2036.167

Regenerating and redesigning cities rather than 

expanding into productive agricultural land and 

natural ecosystems will reduce soil sealing and 

land use change. Effective urban planning provides 

opportunities for sustainable economic growth. 

In the UK, London spent USD 13.4 billion on the 

Olympics site, turning a dilapidated area into a 

recreational, entertainment, and commercial center 

with housing for 8,000 families.168 

Although close to half of the world’s urban dwellers 

live in relatively small settlements of less than 

500,000 inhabitants,169 the role of small- and 

medium-sized cities and their contribution to 

national economies is often overlooked.170 Ensuring 

that these smaller cities adopt a sustainable 

development trajectory from the outset will prevent 

them from encountering many of the problems 

faced by the world’s bigger cities.171 Such initiatives 

are urgently needed as many of these cities are on 

the cusp of rapid expansion.172 

2. Reducing the urban food and 
energy footprint
Cities can provide both positive and negative models 

for sustainable food production. Tightly-packed 

communities offer economies of scale and can in 

theory minimize waste. But if badly planned, food 

waste and the food footprint can actually increase 

under urbanization. Strong policies and careful 

planning are critical to success. 

While cities rely on food grown in other places, 

there are untapped opportunities to maximize 

efficiencies once food is inside the city. Promoting 

urban and peri-urban agriculture and maximizing 

relatively local food production increases nutrition 

and food security, preserves regional foods, reduces 

food miles, and helps limit urban sprawl. Cities like 

Bujumbura in Burundi are including horticulture 

in the urban master plan.173 Sustainable food 

production around cities brings a range of other 

ecosystem services in addition to food. However, 

local producers sometimes find it hard to compete 

economically against larger and more distant 

farming operations, and sometimes need a measure 

of support to survive. A global meta-analysis of 

current urban land conversion noted that the 

presence of farm subsidies in these areas drives 

down the average annual urban expansion rate 

by 2.43 per cent.174 Farmers are often reluctant to 

invest in agricultural conservation measures – even 

with the prospects of productivity increases and 

reduced water costs – because the associated cost–

benefit ratios and payback periods are insufficient. 

Cities can help tip this balance.175 

Cities provide opportunities for reducing overall 

energy use through sharing and optimizing 

energy and reducing waste with initiatives such 

as the development of district heating schemes, 

incorporating energy saving measures into new 

buildings, and installing energy generating devices 

including solar panels and electric cells. Smart 

grids – electricity grids that harmonize supply 

and demand – offer further savings, combining 

greater connections within and between countries, 

drawing on rapidly advancing storage technology, 
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and managing demand flexibility.176 New technology 

can connect individual producers and consumers 

without a centralized utility, making use of surplus 

energy easier and more efficient.177 Improvements 

in storage and efficiency offer new possibilities 

such as the use of direct current in appliances and 

photovoltaic cells.178 Natural solutions, such as 

urban tree planting, can help reduce household air 

conditioning bills,179 along with many other benefits. 

Water funds183 have been developed over the last 

15 years to promote a healthy urban-rural interface. 

The aim is to bring water users together collectively 

to invest in upstream habitat protection and land 

management, and mobilize innovative sources of 

funding. The major elements and flows of a water 

fund are illustrated in Figure 11.5.

3. Integrating water 
management
Maintaining a good flow of clean water is perhaps 

the most promising opportunity by which city 

authorities can work together closely and 

synergistically with neighboring rural communities. 

Such developments could be integrated with 

effective sanitation systems within cities. A 

municipal council or water company that provides 

incentives to rural communities for protecting and 

restoring watersheds creates a win-win strategy 

where cities get cost-effective water supplies and 

rural incomes rise. It is estimated that one in six 

major cities worldwide (e.g., roughly 690 cities with 

more than 433 million people) have the potential to 

fully offset these conservation costs through water 

treatment savings alone.180 Such initiatives can 

be further strengthened by steps to reduce water 

usage and waste through education and water 

pricing policies.181

One of the most well-known examples is the 

package of policies and financial support that links 

New York City’s water system with the management 

of the three watersheds that supply water to the 

city. By working with private landowners to promote 

healthy watersheds, New York has secured the 

largest unfiltered water supply in the United States, 

saving the city more than USD 300 million annually 

on water treatment and maintenance costs.182 

4. Developing sustainable 
transport systems
Because they are compact, cities are places where, 

with good planning and strategic investments, the 

transport footprint can be minimized through traffic 

reduction measures, bicycle lanes, mass transit, 

pedestrian walkways, and financial incentives, such 

as taxes on private vehicles or subsidies for public 

transport. Designing more compact cities would 

reduce urban transport costs.184 These changes are 

as much about culture as technical knowledge or 

policy models: for instance, cities like Amsterdam 

and Cambridge have long placed an emphasis on 

cycling, whereas in Toronto a mayor was voted into 

office partly on a promise to remove bicycle lanes 

following opposition from car drivers. 
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The practical problems of commuting by car are 

creating a gradual change in attitudes. Bangkok 

and Delhi had both reached virtual gridlock until the 

opening of their metro systems. Some analysts are 

already predicting that the world has reached a peak 

in per capita car use and urban rail patronage and 

urban rail services are now on the rise, even in the 

traditionally car dependent cities of North America 

and Australia.185 Cheap public transport systems  

and the use of new technologies are changing 

attitudes to urban transport. An OECD study that 

modeled the use of self-driving cars in Lisbon found 

that shared autonomous vehicles could reduce 

the number of cars needed by 80-90 per cent. The 

reduction in cars will also free up urban space: up 

to a quarter of the area of some American cities are 

devoted to parking.186 

5. Maximizing climate mitigation 
and adaptation

Compact urban development, coupled with high 

residential and employment densities, can reduce 

energy consumption, vehicle miles traveled, and 

carbon dioxide emissions.187 The city of Dongtan, 

near Shanghai, seeks to become the world’s first 

purpose-built eco-city complete with sustainable 

transportation, efficient water systems, green 

spaces, and the overall goal of being carbon neutral. 

Once completed, the city is expected to consume 

64 per cent less energy when compared to a similar 

modern city of its size.188

Redirecting investment from carbon-intensive 

industries to climate-smart solutions, such as 

renewable energy and micro grids, is an important 

way in which the financial sector can support 

sustainable cities. This requires a sophisticated 

understanding of carbon risk, and an appetite to 

seek out the most appropriate renewable and low 

carbon investment opportunities. Investments of 

this type are being promoted by international bodies 

such as the OECD, IMF, and World Bank.189

Cities will also rely on ecosystem services in 

surrounding areas to enhance adaptation to climate 

change.190 For instance, shoreline mangroves can 

help to buffer coastal cities against increased 

storm events;191 well-managed dryland vegetation 

minimizes dust storms and dune formation;192 and 

forests on steep slopes stabilize snow and soil.193 

Within the city itself, numerous options exist for 

utilizing ecosystems services, such as increasing 

natural or green areas to absorb excess rain194  

and planting trees for shading.195

6. Cutting pollution
Air and water pollution from our cities is having 

terrible impacts on human health. But experience 

shows that many of these can be reversed; rivers 

in Europe are far cleaner than they were a few 

decades ago and many are seeing aquatic life 

return. The quality of drinking water is often higher 

than in rural populated areas. Land management is 

critical to water management: four out of five cities 

could reduce sediment or nutrient pollution by a 

meaningful amount (at least 10 per cent) through 

forest protection, pastureland reforestation, and 

agricultural best management practices. This could 

lead potentially to an extra 10 Gt per year of carbon 

dioxide mitigation.196

7. Reuse and recycling
Recycling provides important social and 

environmental benefits that reduce pressure on 

land-based production activities and their impacts. 

Recycling just three metals – ferrous, aluminum, 

and copper – yields an annual savings of 572 

million tons of carbon dioxide when compared with 

extracting and processing new metals.197 Recycling 

plastics reduces the enormous pollution load that 

they create: an estimated 250,000 tons of plastics 

are now found in the world’s oceans.198 Cities also 

have the opportunity to implement proven and 

cost-effective strategies for recycling and re-use. 

Recycling has three major drivers: (i) an economic 

incentive (often among the poorest in society); (ii) a 

voluntary element such as the separation of waste 

or visits to local recycling centers, primarily learned 

behavior, and (iii) laws and policies that strongly 

encourage recycling. While the recycling market is 

complicated and the value of materials is chronically 

unstable, recycling continues to grow around the 

world. Roughly 4 Gt of waste material is recycled 

every year around the world,199 still a miniscule 

proportion of the potential. 

8. Maximizing green spaces 
and protecting biodiversity 

As described in Chapter 9, cities can address 

biodiversity losses by reducing their impact on 

the wider landscape. Urban areas can also engage 

with nature more directly by creating green spaces. 

The existence of trees, parks, and gardens is not 

incompatible with compact cities, and indeed 

integral to some of the world’s most densely 

populated urban areas. Trees have multiple benefits 

such as reducing water runoff and CO
2
 emissions, 

providing air purification and aesthetic values 

while improving the quality of life in overcrowded 
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areas. In Lisbon, Portugal, the combined benefits 

associated with street trees, including cleaner air, 

energy savings, increased property values, and 

carbon dioxide reduction, amount to USD 4.48 per 

USD 1 invested.200

Some cities are going further and prioritizing green 

spaces in their designs for expansion. Singapore 

promotes its green image with green infrastructure 

plans as one of the key reasons that it continues to 

attract large amounts of investment.201 South Africa 

has identified nine key areas in its green economy 

programme including increased recycling, urban 

farming, and non-market interventions to avoid 

urban sprawl.202 At the city level, this is matched by 

interventions like the Green Goal Action Plan for the 

2010 World Cup in Cape Town, and plans to redesign 

Johannesburg to reduce greenhouse gas emissions 

from transport.203

In addition to parks and green spaces within urban 

areas, peri-urban green spaces may play a key role 

in environmental protection (e.g., watersheds), 

recreational activities, and the protection of local 

biodiversity; sometimes with comparatively lower 

opportunity costs by virtue of being located in areas 

of steep slopes or frequently flooded terrains.

CONCLUSION

Cities are and will likely continue to be 
drivers of economic growth, requiring 
large public investments. They will 
also continue to have impacts on land 
resources and associated ecosystem 
services that make up the natural 
infrastructure on which they depend.204 
It is projected that 65 per cent of all 
urban land area in 2030 will have been 
urbanized in the first three decades of 
the 21st century.205 Urban development 
decisions are long-term and hard to 
reverse. Policies to ensure sustainable 
urbanization are urgently needed given 
the current trends. 

The growth in the importance and extent of cities 

is transforming our approach to governance. As 

economic activities become more dispersed as a 

result of privatization, deregulation, and increasing 

globalization, new strategic alliances among cities 

are being formed as a green alternative to traditional 

national territories.206 Greater collaboration between 

cities in sharing best practices will be vital for 

developing sustainability. Some cities are already 

engaging in cooperative partnerships and beginning 

to take a more active role in resource management 

and impacts on the regional or even global scale.  

For example, city responses to GHG emissions 

include the C40 Cities Climate Leadership Group  

and the World Mayor’s Council on Climate Change.207
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