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District planning scenario

Designing a new district: 
how to evaluate quickly and effectively a design scenario ?



State of the art : tools for evaluating urban planning impacts

+ +

Workability: sites/actors/projects

QUALITATIVE 
evaluation

QUANTITATIVE 
evaluation



REQUIREMENTS

> Consistent with architects’ ways of working and 
the level of information in an early design phase

>  Evaluation through understandable and 
objective (quantitative) indicators

> Evaluation based on 3D modelling and impact 
visualisation clearly linked to design options

> To allow comparing design scenarios

MASTERPLANNING early stages  > need for better suited EVALUATION tools

LEVEL OF DATA in an early phase

> Early phase: urban planning competition or 
outline proposals

> Site of construction + urban program + 
sustainability objectives

> General geometry of buildings, land occupation, 
roads and circulations

> General characterization of roads composition, 
green areas and available public transportation 



District planning scenarioLife Cycle Analysis (LCA)

LCA  
Infrastructure

LCA 
buildings

LCA 
transport

LCA 
land use

+ + +

LCA Neighbourhood

Designing a new district: 
how to evaluate quickly and effectively a design scenario ?
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MODELISATION 3D
(Logiciel SKETCH UP)

PARAMETRAGE DU MODELE
(Types de bâtiments, matériaux revêtements 

sols, mobilier urbain, etc.)

CALCUL DES IMPACTS 

ENVIRONNEMENTAUX
(Energie, CO2, déchets, eau…)

COMPARAISON SCENARIOS

QUARTIER

Non vertueux

QUARTIER

Etudié

QUARTIER

Performant

OPTIMISATION DU QUARTIER
(Orientations, bâti, espaces verts…)

QUARTIER PERFORMANT

Neighborhood Evaluation for Sustainable Territories

A decision support tool for early stage urban planning through
environmental performance assessment

Quantitative assessment of environmental impacts through a set of 6 
environnemental performance indicators

 LCA indicators
 Flow indicators



• Environmental performance : multi-dimension, interconnection

• Need for a tool to support environmental performance reflexion and to 
objectivize projects environmental impacts.



NEST

Indicators
Calculated per user and per year

ENERGY
Total primary energy consumption (MJ) of the district

It includes: Buildings construction, buildings use, infrastructure construction, public lighting, transportation

CO2
Green house gases (GHG) emitted by the district (IPCC 100). 

It includes: Buildings construction, buildings use, infrastructure construction, public lighting, transports

LAND USE
Land use (impact on biodiversity) (eco-indicator 99)

It includes: land transformation; land occupation

WASTE
Waste generation and valorization

It includes: construction and demolition waste, household waste

AIR QUALITY
Volume of polluted air generated by the district (m3)

It includes air pollution from: transports, buildings heating fumes (gas and wood boilers). 

WATER

Water consumption in the district

It includes consumption from: construction of the dwellings, use of dwellings, maintenance of gardens

It includes separately: drinking water, rain water

NEST environmental indicators

LCA

FLOW

Primary Energy consumption and CO2eq emissions throughout
the entire lifecycle of the neighborhood : accounts for buildings 
and infrastructure construction (materials) & operation
(heating, DHW, ventilation, lighting, specific electricity) + 
transportation 

Biodiversity loss (PDF) related to land transformation and land 
occupation



2. OPERATIONAL WORKFLOW



Nest: plug-in SketchUp

/////////////////////////////////////////////////////////////

MODELISATION 3D
(Logiciel SKETCH UP)

PARAMETRAGE DU MODELE
(Types de bâtiments, matériaux revêtements 

sols, mobilier urbain, etc.)

CALCUL DES IMPACTS 

ENVIRONNEMENTAUX
(Energie, CO2, déchets, eau…)

COMPARAISON SCENARIOS

QUARTIER

Non vertueux

QUARTIER

Etudié

QUARTIER

Performant

OPTIMISATION DU QUARTIER
(Orientations, bâti, espaces verts…)

QUARTIER PERFORMANT



Objective > ability to evaluate quickly planning scenarios 
during the design phase

Project characteristics

Import / export of models

Land use parameters

Buildings creation

Buildings properties

Street elements

Infrastructures (roads) properties

Transport scenario

Calculation

Comparison of scenarios

Report

INPUTS

RESULTS

Project modelling 
follows the operational 
workflow of early stage 
design

Assessment, 
comparison and 
reporting on planning 
scenarios



Location

Distance to main 
economic area

Initial land use

Number of users

…

Design process
General data



Design process
Roads and plots drawing and characterization



Design process
Buildings drawing



Design process
Buildings characterization

Constructive system

Building type

Energy Performance

Heating system

DHW system

Ventilation system

PV / Solar thermal

…



Population characterization

Mobility characterization

Design process
Demographics and transport scenarios



Primary Energy (MJ/year/user)

Primary Energy consumption from buildings operation

Results
Set of sustainability indicators



Results
Scenarios comparison



Results
Reporting



3. CASE STUDY



Project characteristics: 

- Located in the Pyrénées Atlantiques (Fr), 1.7 ha

- Within a small community

- 10 km away from main economic area

- Area occupied by a football field, few houses, a 
small agriculture company and empty fields  Initial 
land use : 50% artificial area, 30% agriculture fields, 
10%, 10% vacant green land

- Objective: population carrying capacity = 350 users. 
Housing + shops + offices

Scenario 0 = planning proposal with higher investment on sustainability and higher density

- Based on integrated urban gardens, pedestrian areas, smaller roads for cars, fewer parking spaces per dwelling, vegetated parks, 
buildings shops and offices creating a wall against the noise from the highway
- Quite high density 
- All buildings are energy efficient (completion of 45 kWh/m²/year) and include solar energy production on rooftops
- Large areas of green spaces and green roofs
- All buildings include a place to facilitate waste sorting, have local bicycles shelters, and are equipped with systems to reduce water 
consumption
- Grey water reuse is also considered in some buildings
- 1 bus line and creation of bicycle connection to the town center

Example of application 
analysis of a an urban planning scenario 
for a new neighborhood



Results
Scenario 0 – Energy and climate change indicators 

 Main contributors :
1. Building operation (37%)
2. Individual transport ( 33%)
3. Building materials (26%)

 Very high contribution of individual transportation:
 Scenario largely based on individual vehicle
 10 km from main economic area

 Main contributors :
1. Individual transport (43%)
2. Building materials( 30%)
3. Building operation (20%)
4. Infrastructure materials (5%)

 Energy efficient buildings + French electricity mix 
Building operation is the third contributor



Results
Scenario 0 – Biodiversity loss related to land use

 Biodiversity loss related to land occupation :
 63% built spaces
 27% green spaces

 Biodiversity loss related to land transformation < 0



Results
Scenario 0 – Water indicators

 Strategies like water saving systems or recovery and treatment of drinking water and rainwater, leads to a quite low 
level of drinking water consumption (35 m3/y/user) and a significant use of non-potable water (34% of total water 
consumption)

 Stormwater management to be improved : 65% runoff

Scenario.0 – Water consumption / year / user (m3)

Category Water consumption

Drinking water 34,75

Rain water 16,64

Grey water 1,53

TOTAL 52,92

Scenario.0 – Stormwater infiltration / year / user (m3)

Category Water infiltration

Infiltration on green spaces 26,00

Infiltration on mineralized spaces 2,17

Runoff 53,23

TOTAL 81,40



Scenario 1 = « business as usual » planning approach

- Lower density with more individual houses
- More mineralized surfaces and more parking lots per user
- Buildings energy performance is lower (French RT2012 criteria)
- No renewable energy production and no green roofs
- Lower capacity of 291 users (67% residents) vs. 386 users (75% residents) for sc.0

- Both scenarios have the same population distribution that is representative of a long term trend in the area of the project with 45% 
active people, 25% children and students and 30% retired people

- Both mobility scenarios are largely based on individual vehicles. However, sc.0 gives more importance to cycling and walking with 
dedicated facilities

Example of application 
Comparison with an alternative scenario

Scenario 0. Scenario 1.



- 36% higher primary energy consumption for sc.1

- Impacts from building materials are similar

- Building operation is the main contributor in 
both scenarios but the strategy towards density, 
high performance buildings and renewable 
energy production leads to 46% less impact in 
sc.0

- Individual transportation : we observe the 
impact of a neighborhood facilitating walking 
and cycling with 9% less impact from individual 
transportation in sc.0.

Comparison results
Primary energy



 - 26% energy consumption
 - 24% CO2 emissions

 More comfortable buildings 
 + 32% user capacity (+ 49% inhabitant capacity)

Comparison results
Scenario 0 vs. Scenario 1

Scenario 0.Scenario 1.

Through assessment of a broad range of environmental indicators at early design stages

- Feeds and articulates the environmental reflexion taking into account the entire lifecycle 
of the projects

- Allows quick and easy options and scenarios comparison
- A modular platform



3. APPLICATION TO ECUADOR AND LATIN AMERICA: 
REQUIREMENTS



Nest: initially designed for France + Spain in a 
second version

 Indicators: set to fit with Europe 
urban challenges

 LCA data: mostly sourced in Europe 
'studies and international database

 Indicators: to identify and integrate 
local targets and stakes

 LCA data: to identify key regional 
data and substitute it

Requirements for a NEST adapted to Latin 
America



Key geographically sensitive data:

- Energy production
- Embedded energy (in materials, 

products, systems…)
- Building construction practices and 

standards

Potentially sensitive

- Specific building materials

International data:

- CO2 emission calculation process
- Infrastructure construction
- Cars and buses manufacturing
- Standardized building materials
- Building systems

DATA
which one to replace ? Is there local data available?

- International average data 
available: YES

- But recent and detailed local data 
would be much better



INDICATORS
Sound indicators for Latin America
The example for Ecuador

1. GLOBAL SCALE: the UN sustainable development goals

o Access to housing, services and transport
o Participatory, integrated and sustainable 

human settlement planning
o Heritage protection
o Protection from disasters
o Impact of cities (i.e. air quality and waste 

management)
o Access to green and public spaces
o Links between urban, peri-urban and rural areas
o Integrated policies towards inclusion, resource 

efficiency, mitigation and adaptation to climate 
change, and resilience to disasters

o Building sustainable and resilient buildings 
utilizing local materials



INDICATORS
Sound indicators for Latin America
The example for Ecuador

2. LATIN AMERICA SCALE: the index for green cities*

 Energy and CO2 emissions
 Buildings and land use
 Transport efficiency
 Waste
 Water
 Sanitation
 Air quality
 Sustainability governance

* “Indice de ciudades verdes de Lamerica Latina”: work realized by the Economist Intelligence Unit for Siemens in 2010 



INDICATORS
Sound indicators for Latin America
The example for Ecuador

3. COUNTRY SCALE (Ecuador): Plan nacional del buen vivir

o Access to a safe and inclusive habitat :
 Heritage conservation and 

refurbishment
 Participatory process for decision 

making in urban planning
 Urban model integrating sustainability 

and quality of life
 Housing for people suffering handicap
 Safe and sure housing
 Use of natural resources for 

construction and alternative energy 
production

 Housing quality
 Housing deterioration prevention

o Access to water and sanitation services 

o Meeting and public spaces
 Spaces for physical activity 

promoting health
 Public spaces free of pollution
 Priority to walking and cycling in 

urban planning
 Support to urban regeneration

o Efficiency and renewable energy

o Mitigation and adaptation to climate 
change



INDICATORS
Sound indicators for Latin America
The example for Ecuador

4. CITY SCALE (Quito): “Indicadores de ciudad sostenible” (2014)

 Energy and CO2
 Land use
 Transport
 Waste management
 Water
 Sanitation
 Air quality
 Urban agriculture
 Ecological footprint



INDICATORS
Sound indicators for Latin America
The example for Ecuador

Energy + CO2
Waste

Water
(i.e. consumption –

stormwater – sanitation)

Air quality

Transportation
(alternative means)

Inclusion

Resilience - Safety

Land use

Social LCA science
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