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The historical development of Utopian town planning in the United Kingdom has long 

been observed to introduce better democratic, environmentally balanced living 

standards. This study will examine the application of the compact city decentralized 

and centralized forms on the housing scheme and transportation patterns of the Eco 

town model within the British context.  

 

An Eco-town development framework is based on the application of sustainable 

spatial planning strategies, and green urban design policies. In 2009, large 

opposition protests of local community campaigns and environmental agencies, 

arose against the new O&H Marston Vale Eco town proposal. This proposition 

enforced urban sprawl over the Vale greenfield lands, eliminated it’s strategic 

location, diverse topography and distinctive environmental characters.  

 

 

Accordingly, this project persuades filling the gaps in the local planning system and 

improving the Vale’s public realm, incorporating the natural woodlands, wetlands 

and open spaces as ecological stratagems of the design scheme. Aiming to 

contribute into the rise of ecological footprint levels, and demand on affordable 

housing units, this study will formulate a green living agenda serving both investor 

profits and community demands. This project will investigate housing environmental 

control technologies within the frame of urban design theories and the Eco-town 

governmental planning policies, in order to shape sustainable demographic models 

of urbanization rates, to perform better infrastructural services, green travel modes, 

and energy consumption patterns. This can be achieved with the application of zero 

housing simulation model, which facilitates testing the utilization of green spatial 

planning transportation modes, and investigate the constructional application of 

environmental passive technologies, to support decision-making about  building 

lifecycle, materials, and performance from feasibility programming, through 

conceptual design and  final,  manufacturing stages. Eco-town model performance 

analysis will setup the design guidelines to achieve the required zero carbon housing 

design principles, and city scale sustainable living outcomes.  
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Sustainable development 
 

 
 

The Marston vale lies in the centre of three administrative areas 

Bedfordshire County Council, Bedford Borough Council, and Mid-

Bedfordshire District Council. For several years Marston Vale was used 

to mine Oxford Clay as a resource for brickworks. The ecological 

consumption for natural landscape, created a huge damage for the site 

typology. In Bedford Borough, an overlap existed between the planning 

schemes of two property management and development companies, 

the O&H properties and Gallagher, were the options the government 

opted for; an Eco town proposal in the Marston Vale and New Marston 

starting by 2021. 

  

Both proposals were rejected by the local community stakeholders, but 

the O&H appraisal was mostly criticised by the Lidllington and Marston 

Action Groups, at different levels. They believe that the urban 

expansion of developments along the areas of Brogborough, Lidlington, 

Millbrook, Marston Moretaine, Stewartby and Kempston Hardwick, 

would destroy the village life of local communities and the wildlife of 

natural habitats, plants and aquatic life in the lakes. This will enforce 

urban living on over two thousand people with the sprawl of houses all 

the way to Bedford. They also considered the O&H Eco-town to be an 

“irreversible development on green-field land”. The proposal covers 

90% of the area Greenfield lands, and this will cause the loss of local 

farming and jobs and erosion of village communities. 

 

In order to consider the new Eco town as a fundamental need to tackle 

the climate change problems and create the ideal vision for sustainable 

communities, examining the impact of the existing proposals on the 

area, is important to build upon existing design opportunities and avoid 

the constraints in future planning strategies.  

 

The understanding of the relationships between the study area and the 

surrounding neighbourhoods (topography, settlement patterns and 

developments in human activities), will identify the site townscape 

typology and landscape visual character. The relationship between land 

topography and views over green lands, urban areas and watercourse 

will be strengthened by the conservation of the most popular visual 

corridors, and the organization of buildings heights and masses 

according to the land slopes and landscape patterns.  

 

 

 
 

Community Involvement 

THE STUDY AREA – Background  
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Existing townscape and Urban Features 
 

Existing movement network 
Opportunities for new physical 
and visual Links 
Landmarks, New developments 
Water transit network 
Gateway enhancements 
Potential for new landmarks 
Existing landmarks 
Study area 
 

Centre Parcs 

The Wixams  

NIRAH 

Cranfield 
University  

 

 

Access to 
the site  

Access to 
the site  

Access to the site  

Opportunity for Brownfield site 
development 

Opportunity for new Railway station 

Opportunity to link surrounding 
pedestrian footpaths and cycle routes 

Maximise the  benefit of the new A421 
improvements   

Create an urban extension(renovate 
the exiting buildings) to minimise 
the energy loss, and sustain local 
community facilities.  

Flatter plateaux of the Ridgeway is 
more accessible typology to buildings 
construction    

Reinforce the Ridge Slope, create a 
sense of enclosure and buildings 
skyline  

SUMMARY ANALYSIS 

 

 

Townscape Analysis  

  Km 

St. Mary’s Church 

The large-scale landscape with a 
low-lying Woodlands, flat 
landform provides potential for 
distant views. 

London Brick 
company 
chimneys and 
brick works 

Sir Malcolm 
Stewart Village 
Model 

Millbrook 
Station 

Lidlington Station 

Millbrook Proving 
Ground 

Potential for distant views across 
the green sand ridge slopes. 

Potential for distant views. across the 
lake and surrounding natural features 

Stewartby Station 

The Forest 
Centre  
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The redevelopment of contaminated landfills, and brickwork sites is widely considered in preference to 

the O&H Greenfield developments(Picture 2). This will preserve local food production, natural 

conservation sites, and insure better access to infrastructure services and social amenities.  
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What does Marston Vale Needs? 

 

Economical 
Development 

•Development of local 
businesses 

•Provide educational and 
training facilities 

•Upgrade farming Jobs 

•Link to sub-regional 
employment hubs 

•Refurbish redundant buildings 

•Strengthen local heritage 

Ecological 
Housing  

•Affordability 30-50% 

•Energy consumption: Zero Carbon 

•Renewable energy managed 
resources, and recycled construction 
materials 

•Layout, size and density 

•Walk-able Neighbourhoods 

•Active design principles 

Social 
Development 

•Sustainable Behaviour 

•Cultivation of Citizenship 

•Social capital and social 
cohesion 

•Life long learning 
programmes 

•Local community 
participation  involvement, 
and management 

Design Ecological Principles                                                                            

• Waste, Water and Energy consumption 

1.The provision of CHP units 

2.Carbon recycle and Community carbon observatory 

centre 

3.Wind and solar energy renewable resources 

4.Reservation of Wood land for planting and harvesting 

purposes and provision of biomass fuelled energy  

• Transport and Access 

1.The allocation of required public facilities within the 

maximum catchment radius 

2.The consideration of densities according to the size of 

population and radius of catchment areas.  

3.The provision of facilities type depending on the critical 

mass of customers use  

4.The proposal of new bus routes, or increase the 

frequency on the existing  links according to the 

residential population density 

5. Improve walking and cycling links to reduce the 

ecological footprint of vehicular travel trips 

•Urban from and Land use 

1.Building layout and orientation must insure the variety 

of massing, and the layout along the east west grid 

pattern, to gain the maximum solar benefit, and improve 

the visual links between buildings and streets. 

2.Enhance the local character, renovation of the existing 

built form, to improve energy efficiency levels, and 

strengthen the links with the wide regional context 

3.Propose mixed use spaces that harmonise with the 

natural environment and develop wildlife biodiversity 

 

  

 

 
 
 

DEVELOPEMNT FRAMEWORK 

Design Brief 

 

Sustainable development 
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Sustainable development is associated with the 

environmental impact of resource consumption in three major 

sectors, transport, housing and food. According to the Oslo 

region study, the utilisation of natural resources is dominated 

by “private household consumption” at a  level of 80 

%(Holden and Norland, 2005).This integration on new 

technologies into the housing industry is essential to reach 

the aimed zero carbon levels. 

  

Empirical and theoretical studies reported the differences in 

household energy consumption patterns between single 

family, multi family, and detached housing units. The period 

before 1980s witnessed the deficiency of energy saving in 

single family housing. While in the last two decades, the 

difference in energy consumption has decreased to reach 

20%.This reflects the high impact of new technologies(Triple 

glazing, air thigh construction, high insulation material), and 

the delivery of energy saving methods on the general 

performance of housing units. The rise in environmental 

awareness, and sustainable behaviour among individual 

residents per household also have a wide impact of the 

ecological bill. Accordingly, the weight of evidence would 

suggest that the coalescence between the compact city 

single housing models, and the decentralised city family 

housing units can be economically and environmentally 

workable to achieve zero carbon levels.(Holden and Norland, 
2005). 
 

A further study worthy to consideration by Williams (Williams 

et al ,2000) asserts that “the possible impacts of urban forms 

are not limited to travel behaviours,  the built form also 

influences social conditions, economic issues, environmental 

quality and ecology within the city” (Cited in Holden and 

Norland, 2005). Thus, this research emphasises on improving 

the environmental quality of urban forms. Nevertheless, the 

provision of different types of housing units, will insure social 

equity, and reduce the significance of household consumption 

on the built environment.  
 
  
 
 
 
 
 
 
 
 
 
 
 

The Zero Carbon Hub, 2009 

Cooking 
8% 

Appliances 

28% 

Space 
Heating 

31% 

Pumps 
and Fans 

8% 

Lightin
g 9% 

Water 
Heating 

22% 

 LITERATURE REVIEW 
 Eco town Governmental Policy, Context and Design Criteria 

The concept of zero carbon was first introduced in the “Building a 

greener future, towards zero carbon development” consultation 

document, published by the Communities and Local Government 

(CLG) in December 2006. 

 

A dramatic change into the building regulations was brought in to 

achieve zero carbon standards in new homes by 2016.The Zero 

carbon policy encompasses attaining of annual zero carbon levels 

for all electrical domestic appliances and utility services.This  data 

exemplifies Boarnet and Crane (2001) views, that in order to reach 

to a sustainable urban form, housing design can have larger impact 

on energy consumption than travel models.(Cited in Holden and 

Norland, 2005). 
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This option proposes the creation of one 

major mixed use central district which 

provide recreational and employment 

services, surrounded with three high 

density residential zones. The catchment 

areas radius vary from 300-400m to the 

main bus stops along the guided routes, 

and from 400-800m to main community 

facilities.   

 

The physical and social integration with 

the existing settlements is highly 

achieved, overcoming the existing 

severance of the A421, and Marston Vale 

railway line stretching the development to 

the east, north and west. 

Green Bridge 

across the 

A421 

Vehicular gateway through 

junction 13, M1 

To Cranfield 

To Lidlington 

To Wixams 

To Stewartby 

 

Primary Routes 

Secondary Routes 

Pedestrian and Cycle Routes  

Guided Bus Route 

Mixed use Zone  

High Density Residential Zone  

Low Density Residential Zone 

Woodlands  

Country Park 

Science Park 

Allotments and Market Garden 

Transport Node 

CHP Energy Plant 

 

 

 

DEVELOPEMNT FRAMEWORK 

Site Potential: Design Options   

 

  Km 

OPTION 1 

Compact City form 
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OPTION 2 

Polycentric form 

 This option proposes the creation of three 

major mixed use central districts, two are 

linked to the existing town centres in 

Lildington and Marston Moretaine, while 

the third centre maximise the benefit of a 

new transport interchange along the 

Marston vale line. 

 

The catchment areas exceed the 500m  to 

the main bus stops along the guided 

routes,  which requires a proposal of new 

transport corridors. The accessibility to the 

mixed use districts is also restricted to the 

surrounding residential settlements. This 

will increase the separated identity of each 

town. 
 

Green Bridge 

across the A421 

Vehicular gateway through 

junction 13, M1 

To Cranfield 

To Lidlington 

To Wixams 

To Stewartby 

 

Primary Routes 

Secondary Routes 

Pedestrian and Cycle Routes  

Guided Bus Route 

Mixed use Zone  

High Density Residential Zone  

Low Density Residential Zone 

Woodlands  

Country Park 

Science Park 

Allotments and Market Garden 

Transport Node 

CHP Energy Plant 

 

 

 

DEVELOPEMNT FRAMEWORK 

 Site Potential: Design Options   

 

  Km 
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OPTION 3 

Linear form 

 This option proposes the creation of two major 

transport hubs and one central mixed use 

district. The transport nodes are linked to the 

existing town centres in Marston Moretaine, 

with a major linear access, in order to 

strengthen the movement interchange across 

the A421 to Cranfield, and maximise the 

benefit of the new road improvements. 

 

The catchment areas radius vary from 300-

400m to the main bus stops along the guided 

routes, and from 400-800m to main community 

facilities. The mixed use central zone integrate 

the existing forest centre facilities, and 

encourage the community engagement in 

future regeneration schemes  
 
 

 

Primary Routes 

Secondary Routes 

Pedestrian and Cycle Routes  

Guided Bus Route 

Mixed use Zone  

High Density Residential Zone  

Low Density Residential Zone 

Woodlands  

Country Park 

Science Park 

Allotments and Market Garden 

Transport Node 

CHP Energy Plant 

 

 

 

Green Bridge 

across the A421 

Vehicular gateway through 

junction 13, M1 

To Cranfield 

To Lidlington 

To Wixams 

To Stewartby 

DEVELOPEMNT FRAMEWORK 

 Site Potential: Design Options   

 

  Km 
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Green Bridge 

across the A421 

Vehicular gateway 

through junction 13, 

M1 

To Cranfield 

To Lidlington 

To Wixams 

To Stewartby 

Phase Two: 

• Build the required number of  affordable housing units 

based on phase one financial profits and housing 

demands.  

• Integrate the new developments to the existing 

gateway enhancements, and extend the woodland 

cover to the proposed urban form  

• Establish the Bedford  Milton Keynes waterway 

foundations to connect the site into the regional water 

transit system 

• Transform the London Brick Company Brownfield 

sites according to Phase one, preliminary site 

assessments and environmental consultation 

techniques followed with the regeneration of Stewartby 

Clay pit, in order to select the appropriate 

contamination and remediation strategy, and avoid any 

previous financial expenses of cost or time delays. 
 

Primary Routes 

Secondary Routes 

Pedestrian and Cycle Routes  

Guided Bus Route 

Mixed use Zone  

High Density Residential Zone  

Low Density Residential Zone 

Woodlands  

Country Park 

Science Park 

Allotments and Market Garden 

Transport Node 

CHP Energy Plant 

 

 

 

SELECTED OPTION: Modified Options 1&3 

 

DEVELOPEMNT FRAMEWORK 

Design Proposal   

 

  Km 

Phase Three: 

• The regeneration of the Marston Moratine existing neighbourhood  

• Feasibility study of the economical funds requested for the green bridge 

expansion and construction works. This must be integrated to the A421 

existing road works, before the final stage to avoid any additional financial 

expenses. 

• Improve the existing allotments and establish the Market Garden to provide 

a sustainable economical resource for local communities 

• Set up the central mixed use district, with car pool, community facilities 

,new primary school and bring up the existing infant school into a secondary 

school level 

•Accomplish the required number of profitable housing units 

Phase One 

• Determine the density and type of new housing units upon the demand on social housing 

with the completion of the Wixams developments, and investigate the opportunity of linking 

the new settlements to the Millbrook train station 

• Build the CHP, the SUDs system, rain water harvesting and water treatment units 

• Establish the educational campus, and the Science park with strong links to the NIRAH 

project facilities, the Millbrook training programmes and Cranfield University learning 

options. Building the science park with new recreational and educational technologies will 

provide a new economical resource to finance the expenses of building the CHP sub-

stations and services infrastructure 

• The regeneration of Stewartby Clay pit Brownfield site, and surrounding existing 

settlements, to improve the green links connectivity to the new train station  
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The catchment areas radius vary from 300-400m to the main bus stops along the 

guided routes, and from 400-800m to main community facilities. The educational 

campus zone interrelates between two main transport interchanges, and remain the 

accessibility to peripheral edges in the radius of 700m.  

The green link between the eastern and western parts of the site, will improve 

accessibility to the garden market, the forest centre, and the proposals of Centre 

Pancs, and NIRAH developments. The high footfall to the new train station will provide 

new financial resources and better employment opportunities. Linking the green 

bridges over the site main physical barriers to the existing bridleways, cycle and 

pedestrian routes will also improve the Cranfield University educational                         

connection to the science park and the new educational campus. 

 

 

DEVELOPEMNT FRAMEWORK 
Analytical Plan   

 
 
Accessibility-Catchment zones  

 
Transport and Movement Network  

An improved transport network is considered to create sustainable 

movement patterns, and reduce the travel demands to main centres. 

This will include Bus transit system, improved pedestrian, cycle and 

bridal networks , that will have direct links to existing heritage trails 

and the new Bedford and Milton Keynes waterway.     
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DEVELOPEMNT FRAMEWORK 

 Analytical Plan   

 

 
 
 
 
 
 
 
 
 
 
 
Community facilities(Library, primary 
school, sports centre, police station) 
                                    
Leisure(Café’s and restaurants with 
residential above) 
 
Employment(live work units, and 
residential above) 
 
Mixed Use facilities (Retail with high 
density Residential flats above 
 
Low density Residential dwellings  
 
Urban parks, squares, allotments, 
woodlands and Country parks 
Lakes and river streams 

 
 
 
 
 
 
 
 
 
 
 
  
 

 
Land-use  

 500 

m 

Based on Bedfordshire County Council educational 
forecasts for school sizes and existing capacities, the 
Eco town proposes a new Educational Campus which 
includes a primary school, secondary school, and 
community college to reduce the pressure on the 
existing centres, and establish learning partnership with 
the surrounding facilities(Cranfield University). This will 
also include a sports centre to encourage health living 
standards along the learning process.   

Long life learning facilities, scientific and 
cultural centre includes an indoor botanic 
garden connected with the Scientific park 

Primary Care health 
centre, connected to the 
existing local facilities 

Primary Care health 
centre, connected to the 
existing local facilities 

 
  

A regeneration of the existing facilities in local 

settlements is proposed in order to achieve the 

maximum accessibility to the main services and 

employment hubs .  

Access to the site visual characteristics is highly 

achieved with the venue of block heights and 

masses along the wetlands and woodlands edge. 

   
 
 
 
 
 
  
 

Energy Park, providing energy from waste plant, 
located at a central distant from both existing and 
new settlements, to reduce the loss of heat and 
energy power along the transfer process. 
Environmental technologies and learning facilities will 
be connected to the educational campus through 
forestry green bridges and water ways to the 
Scientific Park 

Business Park with direct link to the regional economic growth 
destination(new proposal of railway station),providing new 
potential for investments and employment opportunities in 
tourism, construction, forestry and agricultural activities 

Leisure facilities connected to the 
Millennium forest centre with enhanced 
green and blue links, to expand the site 
recreational facilities, natural habitat 
network, and strengthen the existing 
ecological character  



 

Waste , water and energy Consumption 

 

• The CHP plant is located in Brownfield land to the 

north of the site to regenerate former industrial sites 

with renewable energy resources  

• Located away from direct contact with residential 

settlements to maximise the use 65% of waste 

energy, land ink different public and private 

community sectors. 

• Provide sustainable water resources for irrigation 

and portable water efficient strategies 

• Locate wind turbines according to wind directions 

and speeds. Orientate buildings and break masses to 

act as wind turbine models. 

• Solar thermal  generation and water heating 

• Energy from domestic waste plant 

• Biomass  and fossil fuels energy resources 

(woodchips and biomass crops) for buses and CHP  

 

Landscape Features 

 

• The preserve of the Country Park follows the 

Countryside Stewardship Scheme, and provides a 

natural buffer to protect the woodlands sensitive 

environments and ensure ecological balance for 

natural habitats. 

• The Science Park will provide an educational facility 

for the adjacent educational campus, and  cover the 

floodplains with natural greenery that can be 

accessible on dry seasons for recreational activities.  

• The  protection of the Marston Thrift SSSl and the 

Stewartby Lake County Wildlife Site(CWS). 

• The protection of vegetation cover and ecological 

characters(scrub grassland, the hedgerow, semi 

mature trees)and the retention of 7meter ditches 

transit zone, between the banks of the ditches and 

surrounding buildings. 

 

Urban form and Land use 

 

•The proposal embed the site original green infrastructure 

features as a part of the built form structure. 

• The protection of the country park, water courses and 

flood plains to reduce the flood risk in high permeable soil 

lands. 

• The distribution of population densities based on 

maximising accessibility to the main employment centres 

and communal facilities, within walk able neighbourhoods. 

• The regeneration of the existing village centre and 

redundant sites to upgrade the economical level of the 

whole area.    

• The enhancement of the existing allotments, and the 

proposal of local Garden market to improve the food 

production as a main source for local economy, and 

employment opportunity 

 

Transport  and Access 

 

•The promotion of the green networks, and the creation of 

new links for rare habitat species will deliver more 

sustainable ecological incorporation at the local and 

regional levels  

• The harmonisation between different transport modes, 

by creating direct links between waterways, bus routes 

and pedestrian links. 

• The provision of green bridges across the main physical 

edges(A421, Railway embankments) to insure the 

continuity of pedestrian, bridal and cycle movement 

networks , and preserve the historical character of the 

Forest heritage trails and woodland paths.  

• Upgrade the existing guided bus routes, and link into 

new networks to provide efficient services, and upgrade of 

existing train stations to promote the use of sustainable 

transport modes, reduce the use of car for long journeys, 

and improve the accessibility the regional growth points 

 

 

 
         Ecological Evaluation 

DEVELOPEMNT FRAMEWORK 

 Strategic Development Plan   

 

(PHASE ONE) 

Sustainable development 

12 


