
Sustainable urban development 

What you need to know: 

Sustainable development of urban areas requires social, economic and environmental planning 

How urban water supply, energy and green spaces can be made sustainable 

How urban transport strategies can reduce traffic congestion 

 

 

Urban sustainability 

Cities have many problems. There are lots of people and buildings competing for space, consuming huge 

quantities of energy, water and other resources. There are problems with waste disposal and traffic 

congestion. But there are ways that towns and cities can tackle these problems and become more 

sustainable. This requires social, economic and environmental planning. 

 

Sustainable urban strategies 

• Providing green spaces 

• Recycling water to conserve supplies 

• Reducing the reliance on fossil fuels- and rethinking transport options 

• Keeping city wastes within the capacity of local rivers and oceans to absorb them, and making 

‘sinks’ for the disposal of toxic chemicals 

• Involving local communities and providing a range of employment 

• Conserving cultural, historical and environmental sites and buildings.  

• Minimising the use of greenfield sites by using brownfield sites instead 

Freiburg- a sustainable city 

In 1970 the German city of Freiburg set a goal of urban sustainability. While environmental concerns were 

important, the new approach had to consider also how the inhabitants were affected socially and 

economically. They aimed to make it a sustainable city. 

Social planning in Freiburg 

Social planning takes into account people’s needs. It is important that people take part in decision making 

on the things that will affect their lives. There is also a need to provide enough affordable homes.  

In Freiburg, local people are involved in urban planning at both local and city level. Possible sites for 

building are discussed and recommendations made to the council. Special groups put forward the views of 

children. 

• Local people can invest in renewable energy resources, e.g. in one district they have invested over 

£5 million in 9 windmills, 8 solar energy systems (one at the football stadium), a hydro-electric plant 

and an energy conservation scheme at the local school. 

• In addition to financial returns investors received free football season tickets 

• Financial rewards are given to people who compost their green waste and use textile nappies. 

Economic planning in Freiburg 

Economic planning involves providing people with employment. Freiburg is a city where people come to 

attend conferences on sustainability, and this provides jobs for local people. Many jobs have also been 

created in the research and manufacture of solar technology. 

Freiburg’s ‘Solar Valley 



More than 10 000 people are employed in 1500 environmental businesses in the city. More than 1000 

people are employed in the solar technology industry producing advanced solar cells and the machinery to 

make them.  

• The Solar Factory employs 250 people making solar panels 

• A Solar Training Centre provides training in the skills needed for the new solar technology 

• The Institute for Solar Energy Systems conducts research and has developed new systems for solar 

cooling and air conditioning 

• Many solar institutions have their HQs in Freiburg, and the city hosts major European solar energy 

conferences 

Environmental planning in Freiburg 

Environmental planning ensures that resources are not wasted and the environment is protected for future 

generations. One of the key strategies for making cities more sustainable is to reduce the amount of waste 

being produced by re-using and recycling as much as possible. 

Environmental planning also involves the use of brownfield sites. Freiburg has: 

• 90kg per head of non-recyclable waste (Germany’s average is 122kg) 

• More than 1 million corks recycled each year 

• A biogas digester for organic food and garden waste which is collected weekly 

• Provided energy for 28000 homes from burning waste 

• Reduced annual waste disposal from 140 000 tonnes to 50 000 tonnes in 12 years 

• More than 88% of packing waste recycled 

• 350 community collection points for recycling 

Vauban 

The inner city district of Vauban in Freiburg was built on the site of a former army barracks. It now houses 

5500 people in low-energy buildings. All existing trees have been retained, with green spaces between the 

houses providing play areas for children. Green roofs covered in vegetation store water, which is collected 

and then reused. 

Sustainable living in Freiburg 

Sustainable water supply in urban areas 

A sustainable water supply depends on individuals using as little water as possible. This involves collecting 

and recycling water rather than relying solely on water pumped from reservoirs. Homes need to have roof 

gardens, with facilities for rainwater harvesting and wastewater recycling. Groundwater is the most 

important source of drinking water and has to be protected from pollution. AS water soaks through green 

open spaces they filter out pollutants.  

Freiburg’s waste water systems allows rainwater to be retained, re-used or to seep back into the ground. 

There are financial incentives for inhabitants to use water sparingly. In the Vauban district, in addition to 

the many open spaces, water conservation involves: 

• Collecting rainwater for use indoors 

• Green roofs 

• Pervious pavements that allow rainwater to soak through 

• Unpaved tramways 

• Drainage wetlands 



Water in the River Dreisam which flows through Freiberg is managed using flood retention basins. These 

reduce the danger of flooding by storing excess water, which can then be used in the city. These have been 

designed to fit naturally into the scenery of the Black Forest. 

Providing sustainable energy in urban areas 

Cities make great demands on energy supply. Up to now, burning fossil fuels has provided this energy. 

Pollution and climate change have meant that the production of a sustainable energy supply is becoming 

more important.  

Freiburg has a strict energy policy based on: 

• Energy saving 

• Efficient technology 

• Use of renewable energy sources 

The city plans to be 100% powered by renewable energy by 2050. This will require halving energy 

consumption by increasing energy efficiency in homes, offices and factories.  

Freiburg is one of the sunniest cities in Germany so solar power is an important form of renewable energy. 

There are about 400 solar panel installations in the city. These include the main railway station and the 

football stadium. 

Freiburg produces 10 million kilowatts of electricity per year from solar energy. Homes often produce more 

than they need, and can sell any excess. The largest proportion of Freiburg’s renewable electricity comes 

from biomass using waste wood and rapeseed oil. Biogas is produced from organic waste. This produces 

enough energy to heat Freiburg’s three swimming pools! 

Green spaces in urban areas 

The provision of open spaces contributes to sustainability in both economic and environmental terms. 

These areas serve as the city’s ‘green lungs’ and help keep the air clean. The soil is protected and prevents 

runoff of water during heavy rainfall. Green spaces provide a natural and free recreational resource as well 

as providing a habitat for wildlife.  

• 44% of wood from the city’s forests is used for timber but 75% grows back within a year 

• 40% of the city is forested 

• 56% of forests are nature conservation areas of which 50% is managed and the remaining 6% left 

wild 

• In the Riselfeld District only 78 hectares are built on, leaving 240 hectares of open space 

• River Dreisam is allowed to flow unmanaged to provide natural habitats for flora and fauna 

• Only native trees and shrubs are planted in the 600 hectares of parks 

• 44 000 trees have been planted in parks and streets 

 

Sustainable traffic management strategies 

Why is there a need to reduce traffic congestion? 

Traffic congestion can lead to air pollution. There are also the negative economic effects of increased 

journey times, higher fuel consumption and greater risk of accidents.  

Freiburg 



The city has an integrated traffic plan which is updated every ten years. The most important part of 

Freiburg’s integrated transport system is the tram network. This provides efficient, cheap and accessible 

public transport.  

Compared with other German cities Freiburg has a low care density with less than 500 cars per 1000 

residents.  

As well as the integrated transport system, there are: 

• 400km of cycle paths with 9000 parking spaces for bikes including ‘bike and ride’ facilities at railway 

and bus stations 

• Restrictions on car parking spaces; in Vauban District each one costs £20 000! 

As a result of Freiburg’s transport plan, tram journeys have increased by over 35000 in one year, while car 

journeys have reduced by nearly 30 000. 

Changes in types of transport used in Freiburg, 1982-2020 

 Pedestrians Cycle traffic Public transport Motor vehicles 

1982 35% 15% 11% 39% 

1999 23% 27% 18% 32% 

2020 (est) 24% 27% 20% 29% 

Singapore 

Singapore, in south east Asia, is a small island state with limited space, so traffic congestion is a major 

problem. A range of measures have been introduced to reduce the volume of traffic and the number of 

cars on the roads. 

As a result of the transport policies in Singapore: 

• There is 45% less traffic and 25% fewer accidents in the city centre 

• Traffic on the roads into the city centre has reduced by 40% 

• Two-thirds of all daily journeys are now by public transport 

• Car ownership has declined by nearly 1% since 2000 

Transport policies include: 

• Restricted entry to the city centre during rush hours 

• Electronic road pricing on major roads 

• Quota systems to reduce the number of car owners 

• High petrol prices 

• High vehicle registration fees and strict requirements for obtaining a driving licence 

• Financial incentives for using cars only at weekends 

• Government car-sharing schemes 

• Advanced electronic monitoring and control of traffic signals to keep traffic flowing 

• Development of an overhead railway system and efficient bus network 

 

Beijing 

Beijing, the capital city of China, has an estimated 5 million cars. The city centre is often gridlocked. 

Congestion is predicted to get worse as the number of cars on the roads continues to grow. Since the 2008 

Olympic Games, a wide range of strategies have been introduced to reduce the high level of traffic 

congestion.  



The restrictions in Beijing have led to a 20% drop in car use. There has been a 12% drop in the use of car 

parks in the city centre. But building and widening roads has also resulted in increased car use at the 

expense of cycling.  

Transport policies include: 

• Limiting car sales. Only 20% of people who apply to own a vehicle are allowed to do so. 

• Increased parking fees. Congestion charge and pollution tax introduced to help improve air quality. 

• Expansion of the public transport system. Thirty new metro lines and a rapid bus transit system to 

be built by 202. The metro currently serves only half of Beijing’s population. 

• Restrictions on vehicle use. Cars are banned from the city one day a week, based on a number plate 

system. Non-residents cannot bring a car into the city. 

Key words 

Sustainability- actions that meet the needs of the present without reducing the ability of future 

generations to meet their needs 

Sustainable energy supply- Energy that can potentially be used well into the future without harming 

future generations 

Renewable energy sources- A resource that cannot be exhausted, i.e. wind, solar and tidal energy 

Solar energy- Sun’s energy exploited by solar panels, collectors or cells to heat water or air or to 

generate electricity 

Exam style questions 

1. Define urban sustainability? (1 mark) 

2. State 2 examples of sustainable urban strategies (2 marks) 

3. Describe social, economic and environmental strategies employed by Freiburg to create a 

sustainable city (6 marks) 

4. Describe how Freiburg has used water supply to create a more sustainable city (4 marks) 

5. Describe how Freiburg has used Green spaces to create a more sustainable city (4 marks) 

6. Explain the need to reduce traffic congestion in urban areas (3 marks) 

7. Using named examples, describe and explain how an urban development can become more 

sustainable using transport policies (9 marks) 


