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Introductory remarks



Introductory remarks 
- What makes an Eco-City?

• Policy and strategy
• Objectives
• Key performance indicators
• Targets
• Sustainability Management (tools; sustainable alternatives)

• Practical implementation – design and (new) build
• Land use (residential / commercial / industrial / retail)
• Infrastructure (road / rail, etc)
• Utilities (energy / water / waste)
• Planning
• Transportation
• Supply chain management
• Building design



Context



Example of a Sustainability Appraisal 
Framework



Sustainable Appraisal / Management Process

Task 1: Sustainability 
Appraisal Framework 
[Objectives]
Task 2: Sustainability 
assessment criteria 
[KPIs; Targets]

Task 4: Populate IRM 
model and assess 
design options (+ use of 
SPeAR…)
Task 5: Reporting on 
outputs of IRM model

e.g. cost

e.g. wind energy

e.g. space

Task 3: Development 
of design options 



Tools to inform decision 
making

Ecological Footprinting

Integrated Resource 
Management modelling



Ecological Footprinting
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Ecological Footprints - Countries



Ecological Footprint - Cities
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Services and Government

• 85% decrease through energy 
reduction and supply

Public and Private Sectors
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• 13% Increase in the quantity of materials used albeit 
7% reduction in the EF

Construction

-

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

Business as Usual Sustainable scenario

Ec
ol

og
ic

al
 F

oo
tp

rin
t (

gh
a/

ca
p)

Results – Dongtan (new build)
Construction

Transport

• 76% Reduction in the Ecological 
Footprint

Transport
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Consumables and Waste
Consumables and waste
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• 44% Reduction due to 65% 
recycling rate

• Substantial (> 95%) reduction due to use of 
renewable technologies

Energy
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Overall Results of Analysis
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Conclusions

• Dongtan will not be a “One Planet City”

• But will be one of the most sustainable cities in the world

• 63% Reduction in Ecological Footprint due to design



Integrated Resource Management 
(IRM) modelling



Adding value through IRM

• To support masterplanning and sustainability appraisal work

• To help inform decision making

• To help identify risks and opportunities 

• To maximise opportunities to achieve resource efficiency 

• To facilitate iterative process of testing and refinement of 
solutions

• To provide a commentary on robustness of conclusions/ 
recommendations 



A systems approach to masterplanning



Development of IRM model software for 
masterplanning

User interface – modeller ‘captures’
design characteristics in multi-sectoral
resource model



Example: Transport



1,582,4475,379,996Total:
-25,43925,439Walking
-89,56789,567Cycling

Electricity (fossil)6,7281,345,629Light rail / tram
Diesel60,6421,819,254Bus

Petrol / Diesel1,400,0712,100,107Car
Fuel TechnologyVehicle km’sPass. kms per dayMode

Sustainability:

‘Business as Usual’:

Population: 80,000

Population: 50,000

719,4064,295,908Total:
-17,04517,045Walking
-49,46349,463Cycling

Biodiesel, Petrol, Diesel563,050889,575Car
Biodiesel50,7631,522,894Bus

Electricity (wind turbines)9,0851,816,930Light rail / tram
Fuel TechnologyVehicle km’sPass. kms per dayMode

Example: Transport                                 …/3



1,582,4475,379,996Total:
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higher density – sustainability scenario transport impacts reduced on per capita basis

Example: Transport                                 …/4
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…decrease in overall trip distances

Example: Transport                                 …/5



1,582,4475,379,996Total:
-25,43925,439Walking
-89,56789,567Cycling

Electricity (fossil)6,7281,345,629Light rail / tram
Diesel60,6421,819,254Bus

Petrol / Diesel1,400,0712,100,107Car
Fuel TechnologyVehicle km’sPass. kms per dayMode
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719,4064,295,908Total:
-17,04517,045Walking
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Fuel TechnologyVehicle km’sPass. kms per dayMode

Change in the dominant transport modes

Example: Transport                                 …/6



1,582,4475,379,996Total:
-25,43925,439Walking
-89,56789,567Cycling

Electricity (fossil)6,7281,345,629Light rail / tram
Diesel60,6421,819,254Bus

Petrol / Diesel1,400,0712,100,107Car
Fuel TechnologyVehicle km’sPass. kms per dayMode

Sustainability:

‘Business as Usual’:

Population: 80,000

Population: 50,000

719,4064,295,908Total:
-17,04517,045Walking
-49,46349,463Cycling

Biodiesel, Petrol, Diesel563,050889,575Car
Biodiesel50,7631,522,894Bus

Electricity (wind turbines)9,0851,816,930Light rail / tram
Fuel TechnologyVehicle km’sPass. kms per dayMode

Switch to alternative fuel technologies

Example: Transport                                  …/7



‘Business as Usual’: Sustainability:

Example performance output – comparison of fossil carbon dioxide (CO2) 
emissions -BaU and sustainability scenarios:
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Example: Transport                                  …/8



Example: Energy use in buildings



BaU energy 
demand and 
supply

Example: Energy use in buildings            …/1



Reduce demand 
(e.g. through 
energy efficient 
design)

Example: Energy use in buildings            …/2



Change in 
energy supply 
from power 
station to CHP 
(gas)

Example: Energy use in buildings            …/3



Example: Energy use in buildings            …/4

Meet same 
energy demand 
but with reduced 
emissions (CO2)



Outputs and (KPIs)

Scenarios

Indicator
Units of 
measure

Indicators represent a 
‘bridge’ between the 
scenario definition and 
the performance 
output…

• BaU
• Sustainability
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Example: Thames Gateway Feasibility 
Study



Project aims

• To quantify the levels of carbon emissions 
generated in the Thames Gateway 

• To determine the levels of reduction possible 
through decreasing demand and use of alternative 
technologies / solutions to meet supply

• To determine the costs associated with achieving 
these levels of reduction  

• To guide / inform policy to ensure Government 
targets are met



Summary of results

EMBARGOED!!!!!



Summary benefits of the IRM approach

• Holistic approach to masterplan (integrating spatial 
and non-spatial components)

• Prompt appropriate questions: Identify opportunities 
and constraints at an early stage

• Supports decision-making: choice of options and 
scenarios (comparisons)

• Supports iterative process of design refinement and 
optimization

• Links design objectives to sustainability objectives 
through assessment of design performance



Recent and current projects

• Dongtan – SIIC

• Northstowe - Gallagher's; English Partnerships

• Gallions Park (Mayor of London’s Zero Carbon project) – LDA 

• Thames Gateway Feasibility Study – DCLG 

• Ropemaker Place - British Land 

• Down Ampney (Co-operative Group) 

• Opportunity Peterborough – Sustainable Masterplan

• GLA – Climate Change London Plan Review

• Land Securities

• Cape Town Railway Station



Challenges for existing cities / 1

• Focus on Regeneration .. Not an entire new build!

• Need to establish a Vision + define Sustainability 
Objectives for the city

• What is most relevant to the city…
• Carbon neutrality? 
• Waste management? 
• Water management?
• Social issues (employment, health, education…)?



Challenges for existing cities / 2

• Where to focus efforts to bring about improvements 
(quick wins, cost versus benefit)?

• Setting targets for a defined time period

• Monitoring, mitigation and reporting



Concluding remarks



Concluding remarks

• An Eco-City requires a Vision for the city and demands a 
structured approach to ensure delivery

• Sustainability Objectives / Targets specific for Plymouth 
should be set at an early stage

• Tools such as Ecological Footprinting and Integrated 
Resource Management modeling are essential to guide / 
inform decision making

• Monitoring and reporting are key considerations to ensure 
targets are met in the most cost effective manner possible 
(eg as part of a Sustainability Management system for 
Plymouth)
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