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Abstract--This paper aims to identify the urban form and design issues that are concerned with the sustainable development of a new settlement. Drawing on the theoretical literature, it recognizes eight key issues to achieve a sustainable urban form which includes compact and mixed use development, high density, social wellbeing, design excellence, renewable energy sources, sustainable built environment, efficient transport network and preservation of open space and ecosystems. It explains the two most important but opposing theories to achieve a sustainable urban form: compact city and short cycle city. Then it argues that while considering the metropolitan scale, a comparatively recent development of sustainable urban form: the strategy of decentralised concentration is more appropriate for contemporary European cities. The suitability of the third strategy which is basically a combination of compact and dispersed city with an emphasis on greening will be examined through a case study. Based on a practical study of issues, opportunities and constraints the paper will try to identify the urban form that is the most sustainable and environmentally sound for Hackney wick, London which forms a significant part of the Legacy site for the Olympic Games 2012.
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1. Introduction
The increasing concern for environmental degradation which is largely the outcome of urbanization all over the world [1],[2] has heightened the need for a sustainable urban development. Majority of the modern cities in the developed countries with their unsustainable performance and sometimes unplanned growth are creating adverse impacts on the earth’s ecological balance [3]. 
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Lloyd Jones [4] in the Final Report of ‘Working Group on Urban Design for Sustainability’ has emphasized on the value of sustainable urban design: “first, the physical design and planning of the built environment (physical infrastructure, building complexes, spaces and urban areas) in relation to the natural environment in and around built-up areas and second, the production of concepts and models that serve the purpose of guiding the sustainable development of settlements.” Besides shaping the human settlements, urban design has a huge impact on the environment, ecological systems and bio-diversity, human health and well-being, social affairs and cultural traditions. The most widely acknowledged definition given by the Brundtland Report (Cited in [4]) identifies sustainable development as: “development that meets the needs of this generation without jeopardizing the ability of future generation to meet their own needs”. Therefore sustainable urban design has to promote the development of urban spaces in a way that has least effect on environment and consider social and economic wellbeing in an integrated manner. The aim of this paper is to identify the models and approaches of good practice in urban design to support a sustainable urban development. It will look at the key issues that must be addressed to achieve a sustainable urban development .The paper will also present a comparison between two conflicting theories of sustainable cities: one focusing on high density, mixed use, infrastructure, transport and energy-efficient development and the other having lower density ecological approaches to neighbourhood development addressing issues such as microclimate, climate change and renewal energy sources. Finally based on the literature review the discussion will look forward to search for a sustainable urban form for Hackney wick which forms one of the most deprived parts of London and is also the site for Olympic Park 2012. It will show that sustainable urban forms are not only applicable in large city scales but it is equally applicable for smaller urban settlements like Hackney Wick. 

2. The issues
Based on the recent studies the key issues for sustainable urban development can be categorized as follows:
2.1. Compact and mixed use development:
Compact development is based on the idea of high density settlements with control over urban expansion. A concentration of public services like shops, schools, offices and commercial areas as well as community facilities although in a smaller scale is necessary in the neighbourhood or district levels. This reduces travel requirements and saves time. According to UTF Report [5] :“ good urban design should encourage more people to live near to those services which they require on a regular basis.”

2.2. High density                                                     
High density, mixed use settlements ensures the maximum and effective use of the infrastructure of a city.UTF Report suggests “The lower the density (say, 20 dwellings per hectare), the larger the amount of area that is occupied by buildings, roads and open space” [5, p 60]. A high density development discourages car dependency as it makes the public transport system feasible. If the density levels can be achieved up to 40 to 60 dwellings per hectare, “more people are close enough to communal facilities to walk and efficient bus service can be made viable” [5]. 

2.3. Social Wellbeing
The increasing number of migrating people in European cities has given rise to mixed ethnic neighbourhood where tension between the newcomer and existing residents may create social problems. This is more apparent in neighbourhoods where problems of social exclusion and poverty are prevalent. Specially in the culturally diverse society of the United Kingdom, the “social exclusion” and deprivation of the major and minor ethnic groups, immigrants, asylum- seekers and refugees have become major concerns [6]. An overall neighbourhood management is necessary to overcome these problems. UTF report [7] points out that, the supply of affordable housing should be enhanced to promote communities of mixed tenure, income and ethnicity. 
2.4. Design Excellence

According to the UTF report [7], most of the new developments specially in the public sector suffer from poor design quality and absence of public realm. Design quality is not taken as a matter of priority. The result is isolation of residential areas which lacks in community services and social places. Public places should be designed as to create a sense of place. Another problem is the exclusion of the local community in decision making process. Therefore designers are not always able to attend to the needs of its stakeholders.
2.5. Renewable Energy Sources
 As the centre for economic activities, urban areas are the main generator of Carbon-di -oxide in the atmosphere [8].This carbon emission is largely responsible for creating Green House effects and Ozone layer depletion.UK Government has set a target to reduce carbon emission by 60% by 2050 [7]. Since buildings produce 50% of emission [7], it is important that all existing and new buildings are improved to eco- standards. UTF report [7] also emphasizes on brown field development over green field development incorporating recycling and use of renewable energy sources.

2.6. Sustainable Built Environment
Built forms are the main contributors of carbon emission in the atmosphere. Therefore buildings should follow an energy efficient and zero-carbon strategy. At the same time they must be built with durable and recyclable materials to ensure sustainability.

2.7. Efficient Transport Network
Transport lies at the heart of urban regeneration [7].Even a good urban design can fail to achieve success if public transport connections are poor. A well-connected and efficient public transport system would connect city centres with the sub-centres increasing their density. But in most cases urban streets are designed for motorized vehicles with little importance given to pedestrian walkways and cycling routes. Priority should be given to cycling, walking and to a well-connected public transport system. According to the UTF report [7], “Good transport planning and good urban design go hand in hand.”  
2.8. Protection of Open Space and Ecosystems
Any manmade development has its effect on the environment. The Environmental Protection Agency (2001) (Cited in [2]) emphasizes: “the urban form directly affects habitat, ecosystems, endangered species, and water quality through land consumption, habitat fragmentation, and replacement of natural cover with impervious surfaces.” However, with a careful and responsible design, it is possible to deal with pollution while improving the environmental standard. We should take steps to preserve green spaces among existing and new urban areas to retain bio-diversity.

3. Strategic model of cities

Through an analysis of appropriate diagrams, illustrations or illustrative examples this section examines the different key hypothetical models and strategies for environmentally sustainable urban design. In search of a sustainable urban form, a number of approaches and models have been adopted by European cities. But more or less they are hybrids of two basic types:
•
Compact city strategy

•
Short cycle strategy

3.1. Compact city strategy
A compact city promotes the idea of a compact, mixed use and dense settlement with an integrated public transport system which restrains car oriented movement. It also provides an easy access to urban services and job opportunities to its low income residents. In terms of energy use compact cities are more sustainable than other cities because fuel consumption due to travel is reduced (Cited in [2]). According to Peter Newton a compact city is “the most fuel-efficient urban form” [9]. In addition, compact cities restrict urban sprawl at the edge of the city thereby protecting the agricultural land as well as promoting the use of brown field and derelict sites within the city [2]. 
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The compact city idea was generated from the traditional 19th century European cities. The American economist Jane Jacobs in criticism of modernist, planned, functionally segregated 20th century cities has valued the mixed use, high density traditional European cities in her famous book “The Death and Life of Great American Cities” [10]. Here Fig. 1 [5] shows a conceptual drawing of a mixed-use and integrated urban neighbourhood . The compact city theories present a challenge towards the modern cities of 19th century. The model of modern cities was fostered by its proponent Le Corbusier’s La Ville Radieuse where the concept was to promote high-rise residential blocks placed within vast expanses of open spaces [2]. However, the spatial segregation of the modern cities have resulted into long distance from home to work, dependency on cars, large deserted streets and loss of public realm. Williams et al. [3]suggests that: “zoning of different land uses has meant that people have had to travel longer distances to work, shopping centres and leisure activities .” In modern cities, streets often lacks in active frontage where buildings do not face the road. The empty streets devoid of pedestrians contribute to the loss of public realm. Therefore, Jacobs [10] has pointed out: “there must be eyes upon the street”. 

The notion of compact cities as projected in Fig. 2 [5] is being promoted all over Europe as a solution to address these problems. First of all, compact cities are based upon a sustainable mode of transport. It prevents the use of automobiles and endeavours to create an efficient public transport network. Thereby it consumes less fossil fuel and contributes to low carbon emissions as per capita measurements. Secondly, compacts cities are 
developed as mixed use developments where all the basic services and employment opportunities are placed close to each other. Finally, a high density mixed use development encourages intermingling of people from different backgrounds and is “associated with diversity, social cohesion, and cultural development” [2].

3.2. Short Cycle Strategy: Disperse City
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A disperse city following a Short Cycle Strategy as explained in Fig. 4 [5] is characterized by a low density residential development placed away from the city centre [5]. All the key civic facilities like public transport, employment, retail and commercial facilities are concentrated at the city centre. The surrounding suburban areas are basically occupied by predominantly residential uses with little scope of mixed use services. However, the city offers a good transport link with the centre. The concept of disperse city is inspired from the Local Agenda 21[4,p 19].
It emphasizes on environmental sustainability and promotes local use of natural resources and recycling. Its target is to achieve a sustainable local economy while having a smaller “ecological footprint”. A low density city with landscaped open spaces and agricultural land and recycling associated with large single family housing plots is an example of this approach. It emphasizes on a decentralized concentration, ecological balance and Greenfield site developments.

In this approach, the trend of development is towards new centres away from the existing major centres. It is similar to Ebenezer Howard’s “Garden City” concept in a regional scale. The idea is to link the new centres with the major centres in terms of land and resources and encourage new centres for future growth. An example of this approach is Vikki neighbourhood in the eastern suburbs of Helsinki is closely linked with Helsinki Science Park and incorporates eco-friendly housing(Fig.3 [11]) .The city emphasises on the preservation of nature. In the master-plan, the southern part of the city has been reserved for high-tech research facilities for the University of Helsinki. 
3.3. Strategy of Decentralized Concentration:

It is argued that the approach towards compact urban forms does not always integrate enough green spaces. As it aims to achieve higher density, the emphasis on preserving open spaces is somewhat lost. According to Lloyd Jones [4]: “The contemporary European city should be compact and green at the same time.” Therefore, an urban pattern comprising of small sized, compact settlements with closely linked green areas having regards for ecological sustainability is a more suitable approach in the European context. Lloyd Jones [4] states, “Many European towns and cities show that the best solution lies in compact – green city fusions.” However Lloyd Jones [4] argues that a decentralized concentration should be a part of a broader city region: “Decentralised concentration can be seen as an extension of the compact city idea to the metropolitan regional context.” Specially in case of new settlements where there will be large number of small towns, each surrounded by a green belt, this sort of strategy can be followed. It tries to combine the compact city and short cycle approach respectively in a local and regional level.
4. Redevelopment of Hackney Wick: a case study of urban regeneration 


The following case study is based on a practical urban regeneration project for developing an ‘Urban Design Framework’ for Hackney Wick [12].
The Lower Lea Valley in East London is the site of London’s bid for the 2012 Olympics. Organizing the Olympic Games in 2012 at this area which is one of the most deprived parts of the UK and its urban regeneration was the major point of consideration for selecting London as the organiser. The winning of the Olympics provides an exceptional opportunity to use the Olympic development legacy as a mechanism for positive change in this part of East London and in particular for Hackney Wick [Fig. 8, 11]. This should take advantage of its waterside and green corridor location, its accessibility though Hackney Wick station and connections to Stratford stations. This segment identifies the key design issues which are crucial for the development of this present rundown area. Through an analysis of opportunities and constraints it aims to figure out a sustainable urban form for Hackney Wick.
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The Master plan as shown in Fig. 5 [13] is considered to be the largest sets of planning applications in European history [13].After the Olympic Games the stadium in the Master plan will be scaled down and some facilities will be removed and flats will be built on some of the land.  The 2.5 sq km park, sports venues, shopping and retail facilities in Stratford and up to 11,000 new homes will remain. Therefore the challenge is to ensure this transformation results in a positive outcome for the surrounding communities like Hackney Wick.  
Hackney Wick is located in the east of London in the Lower Lea Valley. The study area covers 130 hectares. It is surrounded by a network of water bodies. The area is occupied largely by industrial uses including manufacturing, distribution, wholesale, light industrial (particularly printing) and vehicle depot. The north-west of the site is basically residential while the south-west comprises of industrial uses. Density of the area (31 people per hectare, pph) is much lower than London average (46 pph) [12]. The key characteristics of the area are an underutilisation of properties, lack of investment and fragmented ownership. The industrial or warehouse type buildings in this area are of poor quality (Fig. 9 [12]) and in a poor state of repair with large areas of open land. The area around Hackney Wick station is still predominantly industrial and there are clusters of specialised printing, food and creative industry.
In terms of public transport the area is virtually well-connected with the surrounding areas. However the connectivity in between the internal streets and surrounding areas is very poor because of A12 motor way, train lines and water bodies. Due to poor connectivity and low population density the area was not developed as a mixed used zone. The unemployment rate of the area is high (52% aged between 16 to 74 are unemployed [12]). Also these lacking do not support much retail and commercial activities. Therefore a large number of residents have to travel for food and other retail requirement. Additionally there is negligible amount of sports and entertainment facilities in the area which results in anti-social behaviours like graffiti (Fig. 11[12]).
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Key issues to be addressed for the development of the area:

4.1.1 Stratford City
Currently on site, Stratford City will be a major Metropolitan Retail centre with over 150 000m2 of retail and a significant amount of office space. This will have a significant impact on the study area as it will be a major attractor of vehicular traffic. It will also have impact on the viability of large scale retail facilities in the study area.
4.1.2 [image: image5.jpg]


Olympic Legacy
The Olympic legacy will leave three major attractions near the site. The media centre, the Olympic Stadium and the Aquatics centre. They will serve metropolitan scale catchments and are likely to attract a significant amount of vehicular movements.

4.1.3 East Cross Route
The East Cross Route [Fig.10[12]] is the main obstacle between the study and green areas to the West. This undermines the potential of access to Victoria Park and integration with the higher income communities in the area.

4.1.4 Train lines
Railways within and adjacent to the study area affect ease of movement to the west and inside the study area itself. Although they are mostly above grade there are only a small number of tunnels to cross them.
4.1.5 Canals and waterways
Canals and waterways are a major source of severance to the West, from the study area to the Olympic Park and the Stratford International.
4.1.6 Residential development
Residential development within the study area is of poor 
Quality [Fig. 8 [12]] and disproportionately inhabited by lower income families. House sharing and extended families are common in the area which represents a poor socio-economic situation and higher proportion of ethnic groups. 
4.1.7.     Noise
Both railway and strategic road infrastructure are major sources of noise pollution. This will have an impact on the uses and orientation of buildings located adjacent to them. 
4.1.8. Industrial area 

The site includes a significant area of industrial and employment uses. Although these are vibrant and active during the day the area lacks activity at night. New development should look to increase the mix of uses in this area.

4.2. Opportunities ( Fig. 6 [12])
4.2.1. Parks
The area is very well served with high quality park land. Victoria Park sits to the West of the site over 70 ha of formal parkland. The future Olympic Park will also provide over 170 ha of informal green open space.

4.2.2. Artist Population
The Southern section of the area is said to have the highest density of artists in London. It provides over 600 artist studios. This presents the opportunity to develop the creative community through the provision of work spaces, leisure uses and accommodation.
4.2.3. Quantity of Developable Land
After the Olympics around 40 ha of developable land will be made available to the east of the study area. This presents an opportunity to add critical mass to the existing community by adding nearly 4000homes.
4.2.4. Waterside Development
Canals and rivers dissect the study area. In spite of its impact on the movement the waterways provide the

area with a distinctive character and desirable amenity. Currently most development along these waterways

turns their back to them. New developments can readdress this relationship increasing the presence and amenity value of this major asset.
4.2.5. Olympic facilities
The Olympic Legacy has the potential to boost up local 
economy by providing long-term employment and community facilities. It will have a major impact in increasing the local housing stock. Additionally the proximity of the study area to the Olympic stadium [Fig.12[12]] and the Aquatic centre provides the study area with two major assets that will attract sports practitioners and enthusiasts as well as increasing the probability of residents becoming involved in sports and leading healthier lifestyles.
4.2.6. Stratford Transport Hub
Although the public transport accessibility in the area is low it is in close proximity to Stratford Transport Hub providing the highest levels of transport accessibility in London.

4.2.7. New crossings
A key opportunity provided by the Olympic legacy will be the creation of number of bridges across the rivers and canals. This will significantly increase ease of movement east bound from the study area.
4.3. Constrains (Fig. 7 [12])
The constraints for the urban regeneration of the study area are identified as following:

· Close proximity to Stratford City discourages any large scale development for retail and commercial uses in the area.
· A12 and East Cross Route acts as a barrier towards north and west connections.
· Canals, waterways and train lines act as barrier to movement.
· Residential Development specially on the north-west side of the area is of very low density and poor quality.
· Olympic preparation involves massive construction works and creates loss of industry, employment and amenities.
In the view of above issues, Short cycle strategy will not be applicable for Hackney Wick as the area is located inside London where the land price is high and low density is not feasible. The redevelopment of Hackney Wick should therefore follow a compact city strategy. The emphasis should be on the regeneration of the brown field sites as the area is filled up with large areas 
of derelict industrial land and poor housing. It should aim for a high density, mixed use development reducing impact of motorized vehicles and promoting a good network of public transport, pedestrian movement and cycling. However, the development should focus on the sustainability issues of a short cycle approach by emphasizing on energy-efficiency and eco-friendly design with a due respect for an environmental balance. As the area is surrounded by a good number of parks it would be a good idea to connect them with the site rather than creating big green spaces inside the site. Like Pikku- Huopalahti in Helsinki, Hackney Wick can be also become a compact European town with traditional public squares and streets. High density residential developments with shops at the ground level will be perfect choice for the area. The area is very close to Stratford which is a major transport hub and commercial centre. So rather than having a big commercial centre in Hackney Wick, it would be a better idea to improve its connection with Stratford.

3. Conclusions
A sustainable approach towards urban design and city planning is vital for our future as it aims to create a pleasing and socially integrated place, generates fair economic growth, protects green spaces, respects the cultural identity, incorporates adequate and well-designed public infrastructure and offers a well- connected transport network within a mixed use and fairly dense settlement. The protection of natural resources is the key concern behind sustainability while development depends on economic growth. It is obvious to have some clash between economic development and environmental safety. Urban design for sustainability does not however, restrict economic development, but attempt to integrate economic progress with environmental improvement [4]. The basis of achieving sustainable development in the 21st century is provided by the Agenda 21, which is an outcome of Earth Summit or UN conference on Environment and Development in Rio de Janeiro in 1992. The present target is to achieve compact, well-designed and sustainable neighbourhoods all over the world which are well served by community facilities and by good public transport. 
In the absence of integrated and sustainable approach of urban planning and design many European cities are experiencing declining inner city neighbourhoods with the need for regeneration of brown field sites. Hackney Wick in London is one such example. Due to the poor quality of urban life the isolated and over-sized public housing in many parts of the UK like Hackney Wick has turned up to a growth centre of crime and illegal activities. High land prices for housing development in the urban area are affecting agricultural lands in urban fringes as well as the public spaces and natural reserves for bio-diversity. The supply of social housing is falling and housing prices are increasing beyond the affordability of lower income people. To meet these challenges it is important to provide a sustainable urban design framework to achieve a better standard life while accommodating high density, mixed use development.

This paper has explored various theoretical concepts of sustainable urban form and how such ideas might be applied as part of an urban design approach at the neighbourhood level. Through a coherent and critical analysis of spatial and urban movement issues in relation to a specified study area it has laid outlines for a workable urban design strategy. It concludes that both the compact and short cycle strategies are sustainable approaches but in a different way. Due to soaring demand of land inside the inner city for housing and infrastructure developments, compact cities cannot always maintain the ecological balance by protecting its green areas. On the other hand, short cycle approaches cannot always guarantee the effective use roads, infrastructure, public transport, energy and land although it promotes environmental balance. Therefore, a short cycle approach may not be applicable for city centres. A combination of compact and short cycle approach is however more practical in a metropolitan scale. 
Hackney Wick, which is located at one of the most underprivileged parts of London, can provide a challenging opportunity for urban regeneration through a careful and sustainable urban development strategy. At present the area is characterised by social and economic deprivation, lack of appropriate amenities for all groups within the community and low population density which cannot support a range of facilities like public transport. In order to achieve a well connected public transport network which is efficient, accessible and affordable it calls for a high density compact development. A high density development can only be achieved by maximising the regeneration of the brown field sites in the area and through a good quality inclusive as well as integrated mixed use development.
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Fig. 2: A diagram of a compact city                                                                                                                                                                                                





Fig. 1: A conceptual drawing of a mixed-use and integrated urban neighbourhood’





Fig. 3 Illustration of the plans for Vikki, Helsinki, Finland showing settlements surrounded by ecological belts





Fig. 4 The urban structure of Disperse City.





Fig. 5 Olympic Master plan 2012





Fig. 6 Hackney wick site Opportunities
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Fig. 8 Poor quality public housing in Hackney Wick


























Fig. 9 Derelict industrial areas in Hackney Wick


























Fig. 10  East Cross Route created a barrier in 


The west and north directions








Fig. 11 Use of  graffiti on industry walls





Fig. 12 Construction of the Olympic Stadium near the area
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