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This paper is a condensed version of a Guide that was prepared for the UN Habitat as part of a series of 
‘quick guides’ highlighting how cities and city-regions can harness sustainable urban patterns in pursuit 
of a green economy. These guides were launched at the Rio+20 United Nations Conference on 
Sustainable Development in June 2012 and aim to motivate city managers to re-evaluate their roles to 
promote sustainable city life. A full version of this Guide (Guide 2: Leveraging Density) is available at 
www.unhabitat.org/pmss/. The guide on leveraging and optimising density recognizes the complex nature 
of cities and urban systems and the challenges they face in accommodating urbanization whilst combating 
climate change. In support of the “green economy”, the concept of the compact city and planned (versus 
unplanned) urban extension are presented as key parts in achieving sustainable settlements and green 
growth.i Properly managed and appropriately applied, compaction efforts and directed urban growth can 
positively enhance the life of the city dweller and can support sustainable urban patterns that benefit the 
functioning of developed as well as developing world cities. 
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THE CONTEXT 
 
Given their impact, it is hard to imagine that cities and towns only constitute 2.8 % of the earth’s surface 
(UN Habitat, 2011:5). What is harder to believe is that they will be home to most of the world’s 
population.  Since 2008, cities are home to more than half of the world's population, and it is expected 
that two-thirds of the global population will be living in cities by 2050, of which 5.3 billion is estimated 
to be residing in cities in the developing world (UN Habitat, 2011:6). The Boston Consultancy Group 
(2010) predicts that by 2030 the brunt of rapid urbanization would be deflected towards cities of 
developing world countries.ii These are the cities that lack the institutional capacity, have yet to eradicate 
infrastructure backlogs and yet to cement strong environmental protection efforts – in other words those 
least able accommodate these numbers. 
  
At the same time, evidence points to a global pattern of declining urban densities, suggesting that urban 
growth is becoming less compact. But what does this actually mean?  Concentrating so many people in 
dense, interactive, shared spaces has historically provided distinct agglomeration advantages. Through 
which cities can steer innovation, generate wealth, enhance quality of life and accommodate more people 
within a smaller footprint at lower per-capita resource use and emissions than any other settlement 
pattern.iii However, increasingly cities are parting with many of these agglomeration benefits. Recently 
two studies on global urban land expansion (Angel et al 2011; Seto et al 2011) have indicated that over 
the last two decades most cities in the world have become less dense rather than more.iv v Currently an 
average of 125m2 of non-urban land is being converted to urban land per person within developing world 
cities and 355 m2 in developed country cities (Dodman 2009, Angel 2005).vi ,vii

 
As more and more people flock to the city, these cities are adapting and expanding, mostly horizontally 
(either through formal expansion or informal urban sprawl), to accommodate this urban growth. Urban 
growth, whether it is due to a natural increase or in-migration, or a combination of the two, is therefore 
not necessarily accommodated within existing urban footprints. Conversely, in the developed world, 
some city populations are actually declining, but the city footprints are still expanding as people are 
occupying previously non-urban space. These patterns are making for sprawling, congested and often 
segregated cities that create less pleasant and equitable places in which to live. 
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Unsustainable urban patterns are also threatening the earth’s carrying capacity.  Bringezu (2010) argues 
that as cities become less dense, the amount of reproductive and ecologically buffering land available for 
ecosystems and food production diminishes, in effect reducing the region’s ability to support itself.viii

 
IN PURSUIT OF A SUSTAINABLE URBAN FORM 
 
But what do these numbers and statistics mean for the city dweller and those managing the city, 
especially on the African continent with its unique context and challenges? These include complex tenure 
systems, urban sprawl, high levels of poverty and slum formation, the emergence of peri-urbanism, the 
plight of the rural migrant worker, urban development in hazardous areas, ineffective planning and 
institutional capacity and dominant car-oriented infrastructure planning.  What is the relationship between 
urban form and city life (work-live-play) and the impact that nature plays on this relationship?  How can 
the urban planner contribute to bring about sustainable change whilst capitalizing on the benefits of urban 
agglomeration? What does the sustainable urban forms of the future look like seeing that it has a direct 
effect on all species’ richness and biodiversity? 
 
This paper argues the case of the 'compact city' model complemented by 'ecological urbanism' and 
‘landscape urbanism’ as core aligned strategies in pursuit of a sustainable urban pattern.  
  
Burgess (2000) offered a tentative and composite definition of a contemporary compact city approach as: 
“aims to increase built area and residential population densities; to intensify urban economic, social and 
cultural activities and to manipulate urban size, form and structure and settlement systems in search of the 
environmental, social and global sustainability benefits which can be derived from concentration of urban 
functions”.ix  
 
Landscape ecologists view the city as a complex mosaic, with the built-up areas acting as the matrix and 
green natural areas as patches, with a variety of habitats and species in both. Werner and Zacher (2009) 
argue that key to biodiversity is whether species can move across the urban fabric and/or colonize and 
inhabit it.x There is a degree of sensitivity amongst species ability to adapt to the urban area.  Some can.  
Others are prevented from doing so due to a fragmented landscape. The landscape mosaic, properly 
managed and incorporating patches connected by corridors, facilitates movement of species and the 
functioning of ecosystems within the urban fabric, and thus protects biodiversity.xi   
 
It was with this in mind that Forman (2008) concluded that two urban growth patterns are beneficial for 
both humans and natural systems.  These being “satellite cities” and “compact concentric zones”.  This is 
mostly due to these patterns enabling a greater number of large green patches been reserved for 
ecosystems whilst providing for urban development.xii  This is of one of the merits of the compact city 
urban pattern. 
 
A compact city can furthermore support greater efficiency in the use of land (impacting on its ecological 
footprint), reduce the reliance on private vehicles, lower non-renewable resource consumption per 
household, support increased access to public transport and services, reduce the fragmentation of natural 
systems, foster viable public transport systems and harness agglomeration advantages (UN Habitat, 
2009).  The UN Habitat (2009) also acknowledges that the promotion of the compact city as a sustainable 
urban form might be easier in the developing world because many cities are already quite dense – many 
of which emerged spontaneously.xiii This situation holds advantages. People have greater access to 
employment and other opportunities (often accessible through non-motorized transport) despite having 
less space to live in.xiv Many of the urban poor’s survival depends on a self-generated income from small 
businesses. Urban compaction can be beneficial in promoting self-employment opportunities by 
establishing a human scaled street network, which provides for intensive, vibrant local markets. 
Movement on foot is the only affordable mode of transport for a growing number of city dwellers within 
this context. Urban environments that operate efficiently at the pedestrian scale are essential to ensure 
social inclusiveness (Jenks et al 2000:212). 
 
However, there are factors that influence the merit of the compact city as a sustainable urban pattern 
when applied to the context of developed and developing worlds.  This includes cultural factors, which 
determines the level of socially acceptable space consumption and the way in which households use land. 
For many, land is not only a place to call home but their livelihoods depend on it  - from practicing urban 
agriculture, keeping livestock, etc. Further, Burgess (2000) questions the validity of the argument that 
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cost of infrastructure provisioning will decrease with increased density within the developing world 
context - with its often limited infrastructure capacity.xv   
 
Nonetheless, the Urban Land Institute advocates urban compaction to be all about density, diversity, 
design, destination and distance to transit – the so-called “5 Ds”.xvi ,xvii

 
• Increased densities appropriate to context, 
• A fine grain of mixed uses (diversity) – in other words, the promotion of the work-live-play 

relationship, which includes varying housing typology options, economic opportunities, multi-
functional green spaces and social facilities,  

• Interconnected streets and transport corridors with a focus on pedestrian, bicycle and public transport 
orientated design – i.e. “a walkable city”, 

• Concentrations of populations and/or employment – creating destinations with high levels of 
accessibility to services to reap the benefits of urban agglomerations, 

• Access and reduced distances (walkable) to public transport options, green systems and other public 
facilities. 

 
PRINCIPLES 
 
Applying the 5 D’s of compaction to a city’s spatial building blocks and how these elements interweave 
to form the urban fabric, presents opportunities for spatial intervention at various scales. With this as the 
base, a set of principles in pursuit of compaction and structured urban growth has been developed, which 
include: 
 
• Promote, preserve and open up natural and green spaces and systems. Key to a sustainable 

urban form lies in managing the human systems and natural systems to reduce a city’s ecological 
footprint, and to maximize the benefits to be derived from the natural systems, i.e. ecosystem 
services. A hierarchical, interconnected system of natural spaces, ranging from a regional greenbelt 
to a pocket play park, should, from a landscape ecology perspective, provide the main structuring 
elements of urban settlements (especially a compact one).  

• Integrate and retrofit infrastructure. Traditionally, major infrastructure systems (water, 
electricity, sewerage and telecommunications) and the “bulk elements” (water treatment works, 
power sub-stations, reservoir dams, etc) have structured cities spatially, although their direct impact 
is less obvious than that of transport.xviii This principle, therefore, calls for the coordination of spatial 
planning and infrastructure investment. This is especially important given the typically long lifespan 
of infrastructure. Once a major infrastructure decision has been made and implemented, it commits 
cities to patterns of production and consumption for many years. In this regard, rapidly growing 
cities that are yet to supply certain infrastructural services to their citizens have an opportunity to 
make choices that prevent them from getting locked into unsustainable methods of providing 
infrastructural services. Innovative approaches are required to meet the needs of the people without 
environmental damage and impact (and in the longer term even improving the system). 
Agglomeration economies from compact urban development create opportunities for infrastructural 
services and facilities to be shared. Sustainable infrastructure needs to reconcile environmental 
interests with human interests.xix 

• Develop a sustainable urban transport strategy. In many cities, transport investment is primarily 
structured around the private vehicle user, contributing to fossil fuel use and greenhouse gas (GHG) 
emissions. For example, in the United States, this sector contributes about one-third of the overall 
greenhouse gas emissions of the country. In line with the global agenda set through the 
Intergovernmental Panel on Climate Change (IPCC), the agenda for large cities now is to increase 
sustainable transport options in order to reduce traffic while reducing greenhouse gas emissions by at 
least 50 per cent by 2050.72 The focus should, therefore, be on sustainable transportation, in 
particular providing alternative modes of transport (other than the private vehicle), non-motorized 
transport (for transporting people and goods) and transit orientated development. Curitiba in Brazil is 
probably the best-known case where transit-oriented development was implemented successfully. In 
this case, the concentration of mixed uses and higher residential densities at transit stops and along 
public transport corridors facilitated viable and effective public transport provision and created more 
compact and accessible environments. 
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• Increase built area and residential densities where appropriate.  A blanket densification 
approach is by no means suggested.  Jacobs (1961) recommends that planners view densities as 
calories and vitamins – the right is the right amount because of how they perform.xx  This 
performance will be subject to the various interrelated dimensions of density, such as the acceptable 
built-up area, the land available or to be provided for essential public services, and subjective 
perceptions around density within a given urban environment (often believed to be that dense areas 
lead to overcrowding, poor services and air pollution). This was recognized in a recent study initiated 
after the Government of Maharashtra, India, decided to restrict the amount of residential floor space 
to 5m2 per person in Mumbai during their slum rehabilitation scheme. It highlighted the importance 
of space requirements per person not only for housing but also for public use (roads, schools, 
hospitals, footpaths and parks).xxi 

• Identify and intensify urban nodes and promote mixed-use development and intensification of 
activities at points of good accessibility.    

• Enhance the role of the street. People tend to congregate where there is movement. This principle, 
therefore, advocates the need to accommodate and/ or capitalize on this natural tendency in line with 
a broader hierarchy of multi functional roads within a city in order to provide accessibility, and not 
only mobility, to a range of services.  Liveable or ‘complete’ streets are multi-functional and are 
designed and operated to enable safe access for all users and are supported by compact development.  

• Practise good governance, knowledge sharing and cooperative approaches. 
 
The figure below is a graphic representation of these principles. 
 

 
 

Figure 1:  Graphic representation. 
 
SPATIAL INTERVENTIONS 
 
In implementing a sustainable compact urban pattern, actions and interventions are required and the 
Quick Guide suggests action steps at the disposal of the urban planner and local decision maker to this 
end. Given the complexity and diversity of cities, different levels of intervention will be possible. A one-
size-fits-all solution or a generalized blue-print, or ‘green-print’ in this case, is by no means provided. 
Today’s best practice sustainable urban forms (e.g. Curitiba) clearly show that it evolved due to its own 
realities and its specificity. An ambitious spatial restructuring plan linked to infrastructure development 
might be a viable option for one city (Curitiba as case in point), while a realistic option for others might 
merely involve the upgrading of public places (which yielded great social results during the slum 
upgrading programme in Rio de Janeiro) – however, both cases have merit within the broader goal of 
achieving a sustainable urban form. 
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Upfront, the governance and regulatory systems needs to be reviewed and adapted to the local context. 
Securing leadership, political will and creating an enabling policy environment whilst engaging with the 
receiving communities are equally vital. Urban planners and decision makers need to be equipped with 
knowledge along the way. Most importantly, a strategic spatial planning approach needs to be adopted, 
focused at the metropolitan scale, and with strategically timed and sequenced physical interventions.  
 
These could include: 
 
• Protect and connect urban green systems and respond to climate change risk areas. For 

example, in Dar es Salaam, urban agriculture has been identified as crucial to sustaining livelihoods 
as an income earner as well as a food source at household level. Urban agriculture has since been 
recognized and is strategically managed as a formal land use part of a broader compaction strategy. 
This ensures improved livelihoods and protects open spaces for urban agriculture rather than leaving 
it vulnerable to the encroachment of houses and city waste (UN Habitat, 2012).xxii In Berlin, 
Germany, the city has adopted a City Climate Development Plan, the “StEPKlima”, that has already 
demonstrated the significance of existing urban green spaces and parks for the improvement of 
climatic conditions, for accessible leisure opportunities, for the protection of water resources and for 
the maintenance of habitat for various species (connecting fragmented landscapes). The largest urban 
park in the city, Tiergarten, is considered a model for future planning due to the derived ecological 
benefits. Similarly, the public’s response to the transformation of an inner-city airport (Tempelhof) 
into a green space has been overwhelming.xxiii  In Colombia, the city of Manizales has managed to 
limit low-income settlements from developing on dangerous sites, that is, those at risk from floods 
and landslides due to the steep terrain. People and households were removed from these areas and 
settled close by and most of the former sites were converted to eco-parks with a strong 
environmental education focus.xxiv 

• Investing in sustainable transport options and appropriate infrastructure. The city of Medellín 
reinvented its public transport system through introducing aerial cable-cars to densely populated and 
hilly low-income informal settlements. This initiative not only resulted in an improved transportation 
system and improved social inclusion, but also led to more innovative interventions, which 
contributed to the city receiving an international reward for Sustainable Transport in 2012.xxv In the 
Mtandire informal settlement outside Lilongwe, Malawi, civil society groups worked with landlords 
and builders to develop an innovative infrastructure response specific to their needs. A lack of piped 
water and sanitation infrastructure meant landlords had to rely on the space-intensive and 
groundwater-polluting pit latrines to supply its many tenants with sanitation. Without infrastructure, 
waterborne sewage was not an option. The “Skyloo” was developed which displayed a number of 
benefits, such as the fact that that water is not required, groundwater is no longer being polluted and 
waste can be easily and safely collected for re-use in agriculture.xxvi  

• Developing an urban densification strategy and delineating containment edges to prevent 
uncontrolled urban sprawl.  In Isfahan, Iran, the government set up a land management framework 
to protect the city’s peripheral agricultural land from being converted to urban uses. This was 
accomplished through purchase agreements with existing landowners, through which the state 
purchased land at fair market value. As a result, the government acquired ample land to implement 
their ambitious greening project. In return, respective landowners were assisted with sourcing 
alternative land zoned for development. 

• Planning for informality. This could include formalising or upgrading slum areas, building urban 
wealth through the provision of affordable land and legal title. If relocation is inevitable, promoting a 
process of relocation to well-located and already serviced areas maintaining social networks along 
the way.  The “Favela Bairro” Upgrading Programme in Rio de Janeiro aimed to upgrade existing 
favelas (slum settlements in Brazil) and also encouraged the use of vacant land (infill) for low-
income housing. The programme was successful in creating great public spaces encouraging 
community interaction, established recycling initiatives and, instead of providing formal ownership, 
supplied tenure security through applying the mechanism of granting a concession of right to use. 

• Pursuing brownfield redevelopment – practice the notion of re-use, redeveloping and retrofitting 
abandoned and / or dilapidated urban areas and buildings.  The brownfield redevelopment project, 
the Honeysuckle Urban Renewal Project, in Newcastle, Australia, can be regarded as best practice 
example. This project largely succeeded in utilizing derelict, inner city land to provide high density, 
affordable housing and has generated significant investment within a mixed use environment. 
Subsequent studies have proved that this redevelopment reversed the decline in population, jobs and 
investment in the central business district and improved the environment and attractiveness of the 
inner city.xxvii 
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CONCLUSION 
 
Urban compaction offers many advantages and is a strategy to be pursued by urban managers.  This paper 
has argued that efforts in this regard need to be done in a nuanced and creative way and not in a one-size-
fits all manner. It has shown that whilst the benefits of agglomeration are positive, current trends in 
urbanisation are towards lower densities. Given the challenges faced in sustaining the planet and its 
people – a concerted effort and creative responses are needed to achieve compaction, including a 
conscious effort to work with nature.  This will make compact cities better places to live whilst enhancing 
and supporting nature and natural processes. 
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