
15

Forms of Sustainable Neighborhoods

© Springer International Publishing Switzerland 2015
A. Friedman, Fundamentals of Sustainable Neighbourhoods,  
DOI 10.1007/978-3-319-10747-9_2

2

Dense urban forms are vital to achieving sustainable neighborhoods. When a large 
number of people reside in a community, a wide range of amenities and planning 
strategies become economically viable and possible to introduce. Public transit, 
commercial and institutional amenities can all become part of the design which 
will also make the place walkable. The challenge is to choose an appropriate den-
sity and make these places appealing and livable. This chapter outlines principles 
of places whose density exceeds 25 units/acre (62 units/ha). It offers yardsticks, 
forms and planning strategies for denser communities, introduce methods of waste 
management and district heating, and illustrate those principles using a design of a 
community.

2.1 � Choosing a Form

A community location and its chosen urban form are often related to the presence 
and type of major transit systems. A community may have a main arterial road, be it 
located a short distance from a major highway, or have a railway line and a station 
at their heart to name a few (Fig. 2.1). Such features can dictate other key aspects of 
the road network that needs to regard a range of uses and users including motorists, 
cyclists, and pedestrians.

Since the beginning of the twentieth century and with the proliferation of cars, 
road configuration has changed as a result of parallel evolution in planning con-
cepts. The rise of suburbia and landmark developments such as Radburn, New Jer-
sey, cast a model that influenced residential design to this day. In general, concepts 
that reduce area allocated to roads and increase dwelling density are more likely to 
turn a community sustainable. The need for the densification and reduction of urban 
sprawl witness a call for closing gaps between urban hubs and edge cities (Fig. 2.2). 
In a nutshell, circulation networks that connect places rather than facilitate move-
ment are likely to be more successful.
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Determining areas and types of the public and private open spaces system is an-
other key conceptual stage in a high-density neighborhood planning. Open spaces 
are easily accessible networks of green areas that range from the regional to indi-
vidual dwelling unit levels. Large-scale parks, located outside the neighborhood, 
will often constitute the majority of the public green spaces. Enclosed outdoor areas 
adjacent to homes, on the other end, are the private ones. Within these two extremes 
are neighborhood parks and communal areas for clusters of homes. As density in-
creases, the importance of open spaces rises, since the amount of area allocated to 
each home declines. In addition to traditional roles, open spaces let sunlight and 
fresh air into the heart of the neighborhood and accommodate the recreational needs 
of people of all ages.

Arterial road crossing Adjacent to highway Light rail crosses

Gridiron Loops Cul-de-sacs

Single commercial center Smaller commercial centers Sharing commercial center

Green belt Around a green feature Integrate small green features
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Fig. 2.1   Key elements affecting the form of a community are: adjacency to major access and 
thoroughfares, local roads, type of commerce, and natural features
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Deciding about the type of homes and how they should relate to each other is 
another phase in conceiving a sustainable community. To reach higher-density, the 
traditional single-family dwelling on a large lot needs to be replaced with multifam-
ily configurations. Apartment houses or stacked dwellings need to be considered 
(Fig. 2.3). In addition, clustering structures of various densities will lead to a variety 
of dwelling types and mixed households. In addition, the combination of land uses 
will also foster a different neighborhood dynamic and will affect its mobility. These 
issues are elaborated in the following sections.

2.2 � Rethinking Urban Density

Once the location of a neighborhood has been chosen, and its edges drawn, the 
desired density will be considered. With an overall drive to curb urban sprawl and 
increase density, several researchers looked at the relation between higher-density 
and liveability. Shibu (2010) noted that more than the overall density, what affects 
social interactions in a community is how those places have been planned (Fig. 2.4). 
Such a view was supported by Lovejoy et al. (2010) and Howley et al. (2009), who 
found that what affects residents’ satisfaction is not whether the planning follows 
traditional or suburban principles but aspects such as housing types, schools’ stand-
ing, noise, lack of community involvement, traffic, and absence of amenities.

As for compactness, several factors determine what would be considered low-, 
medium-, or high-density neighborhood. Choices made with respect to the average 
dwellings’ size, type of parking and the amount of private outdoor space will all af-
fect the resulting densities. For example, attached units can be mixed with detached 
houses to elevate the overall density and limit sprawl. The attached dwellings can 
provide owners with privacy, affordability, and help foster a sense of place. The 

Nineteenth Century Pattern Twentieth Century Pattern Avoiding Sprawl

Fig. 2.2   The need for the densification and reduction of urban sprawl witness a call for closing 
gaps between urban hubs and edge cities
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higher-density also lowers the need for privately owned vehicles since the increased 
number of residents makes public transit economically viable.

Single-family detached dwellings on their typically low-density of 4–6  units/
acre (10–15 units/ha) are not sustainable. These homes accommodate 25 % fewer 
people, consume 15–67 % more energy than row houses or apartment for example. 
The increase in smaller households due to having families with fewer children, 
single parent, and an ageing population, means that detached houses once built for 
nuclear families may no longer meet future demand. In addition, many small house-
holds cannot afford to buy a home due to lower income, land scarcity, increasing 
infrastructure, and construction costs. From a development perspective, dense de-
signs such as townhomes that are illustrated in Fig. 2.5 are more profitable because 
they require less investment in infrastructure and produce more units per land area.

At present, land available for development, particularly in North America, does 
not seem to be overly scarce. Yet, constraints due to the need to preserve natural 
and agricultural areas, the high cost of fuel, and the distance that people are will-
ing to commute to their workplaces, all place a finite limit on the amount of land 
around a city that can be developed. Nonetheless, for any residential development 
to be feasible, it must appeal to potential homebuyers. In other words, be it a low-
density or a high-density development, the design must be attractive. Therefore, the 
introduction and success of higher-density housing prototypes need to depend on 
design factors that are carefully thought out to create a place where people enjoy 
their living environment.

Restrictions of dense residential development revolve around several factors. 
First, zoning in many places favours single-family detached dwellings because mu-
nicipal governments collect more taxes when costly homes are built. Second, histor-
ically poor perception of row houses continues to stigmatise the modern adaptations 
of these units. On the other hand, history also demonstrates that properly designed 
compact housing forms can offer very pleasant living environments.

Fig. 2.4   Having public 
open spaces that facilitate 
social interaction between 
residents can contribute to 
the appreciation of higher-
density communities by 
their residents, as shown 
in this Querétaro, Mexico 
neighborhood
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Despite some legal and market barriers to dense residential designs, those chal-
lenges can be overcome. Issues involving circulation and parking, private and 
public open space provisions, and individual and community identity can all be 
thoughtfully addressed to attract residents who are looking for quality affordable 
accommodation. Attractive, dense sustainable communities can accommodate au-
tomobile and pedestrian movement, the clustering of multiuse living arrangements, 
and reduce energy consumption (Calthorpe 1993; Barton 2000).

2.3 � Designing Denser Communities

The introduction of communities with high-density dwellings needs to be undertak-
en with caution. The advantageous aspects of single-family homes, such as privacy 
and open space, must be incorporated in new designs. Simultaneous elimination of 
environmentally unsustainable elements such as excessive road coverage must also 
be considered. Several key aspects that affect the design of such developments have 
been assembled here, selected in accordance with their contribution to the environ-
mental, economic, and social viability of a place.

2.3.1 � Density Yardsticks

Urban density is a subjective term that relates to a particular location and culture. 
An Asian neighborhood is likely to be much denser than its North American coun-
terpart, for example. The question is, therefore, how should density be regarded and 
what are the common yardsticks of such neighborhoods?

Typical twentieth century suburban and city forms have two distinct densities. 
The first is of considerably lower and averages 7 units/acre (17 units/ha). The large 
lot size and infrastructure costs per unit are high and may result in higher dwelling 

Fig. 2.5   Townhouses 
accommodate more 
people per unit area and 
consume less energy 
due to their attached 
configuration
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costs and foster urban sprawl. In contrast, a high-density areas has over 31 units/
acre (77.5 units/ha), which is likely to be unpopular with the typical buying public. 
Typical would-be buyers will be reluctant to accept crowded communities that lack 
public and private open spaces, for example.

By combining planning features from low-density and high-density designs as 
illustrated in Fig. 2.6, one can introduce urban forms with a unique character. Such 
a design averages 25 units/acre (55 units/ha), with rear private parking and yards for 
each unit. Minimal, though acceptable, widths separate the houses. Moreover, green 
open space located at the center of the cluster can be made accessible from each 
unit, which is associated with the notion that public parks are crucial to community 
interaction. The new design for high-density communities mixes ideas taken from 
traditional, late nineteenth century high-density communities with contemporary 
designs.

2.3.2 � Lot Dimensions and Siting

Choice of lot dimensions and home siting is a rudimentary phase in higher-density 
planning. A typical lot size in post-World War II suburban design was 50 by 100 ft 
(15 by 30 m). Over time, similar lot sizes have been written into the bylaws of many 
municipalities. Increasing density, however, is mandating choice of a narrower lot. 
To achieve this, the planner must transform the house’s traditional siting and move 
the garage, often located at the front, to the rear, which also requires the introduction 
of a lanes system. The front setback can be reduced and the home can be “pushed” 
forward. The length of the lot could then be shortened from the common 100  ft 
(30 m) to 92 ft (28 m), with a 16 ft (5 m) rear lane. A narrow street with slightly 
taller buildings will also foster a more pleasant human scale.

When subdividing land, the tendency in low density development is to have 
more homes face a green open space, be it a park or a golf course. This practice 
needs to be used with care in higher-density developments. A desirable situation 
will be to have streets with homes on either side which would also make efficient 
use of costly infrastructure. The intermittent introduction of small public squares 
and parks can help alleviate feelings of crowdedness (Fig. 2.7).

Reduction of lot sizes means that arrangements for privacy and landscaping 
must be reconfigured to accommodate higher-density. Houses, for example, can be 
clustered, which preserves any natural areas around the build site. Clustered dwell-
ings work well for groups of 8–12 units where open, shared common spaces can 
be placed between buildings and smaller private yards can be part of each home 
as demonstrated in Fig. 2.8. The different orientation of the dwellings also allows 
for views onto green areas as opposed to views into other units. In the past high-
density developments, individual private open spaces, even though small, were 
appreciated and used for such activities as clothes drying, children’s play, sitting, 
and gardening.
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Fig. 2.6   Mixing aspects 
of high-density neigh-
borhoods with privacy 
and green open spaces 
can create livable denser 
communities
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2.4 � Waste Management

The conventional methods of dealing with waste entail shipping garbage to a seem-
ingly limitless, out-of-sight landfill. However, present landfills are becoming in-
creasingly concerning as waste levels rise, leachates pollute groundwater, and odors 
permeate inhabited areas. According to studies by the city of Halifax and Environ-
ment Canada (1992), about a third of all the total nonhazardous waste is generated 
by residential sources. The burden of waste collection and removal on the envi-
ronment and community’s finances can be greatly reduced if sustainable recycling 
programs are made available and attractive (Fig. 2.9). The potential of such actions 
becomes evident as up to approximately 75 % of this waste could be recycled, re-
used, or composted, diverting it away from toxic landfill systems.

Fig. 2.7   A front green 
open space can lessen 
the higher-density effect 
of townhomes as shown 
in this Montreal, Canada 
project

 

Fig. 2.8   Orientation 
of clusters of dwellings 
toward common green 
areas can alleviate the 
feeling of crowdedness as 
shown in this project in 
Haarlem, the Netherlands
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By virtue of its layout, a high-density community already contributes to reduc-
tion of waste in construction material and energy needed to construct and provide 
basic services such as roads, electrical wiring, and wastewater treatment. The ad-
ditional impact of the dense housing offers opportunity for communal compost-
ing and recycling centers that require less land and storage space for waste and 
recyclables than personal composters or recycling boxes. Composters, purchased or 
made from recycled wooded pallets, are size-adjustable to accommodate more than 
one household. Leaves, lawn clippings, fruit and vegetable wastes and scraps, and 
wood ash from fireplaces or wood stoves can all be added to a compost pile. The 
bin can be located away from uncontrollable water sources, far away from the edge 
of a roof, and aerated to speed composting.

The combined savings from composting waste from landfills reduces landfill 
costs to the community and slows extraction of natural resources for new materials. 
Implementing composting, and recycling strategies in a new or existing neighbor-
hood could be accomplished with little disruption to original plans. Communal and 
personal composters can be installed in backyards and common areas. By designing 
areas for compostable waste, inhabitants will be encouraged to reduce their impacts 
on the environment.

2.5 � District Heating

When a central, common source of heating is powering a neighborhood, it is re-
ferred to as district heating. The source can be of any kind, including wind, solar, 
geothermal, or even fuel-based (Fig. 2.10). The advantage of such a system is the 
savings that it offers to each household. No heating system has to be purchased 
by individual homeowners. The system is installed by the developing firm, which 
charges each dweller based on consumption. It offers savings through economies 

Fig. 2.9   Recycling 
domestic waste has 
become a common prac-
tice in many cities
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