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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 ?



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

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



Masterplan Plug-in tool Impacts

Implantation site
Buildings

Renewable energy
Roads

Transport
Green areas
Public areas

Public lighting

Energy
CO2

Air quality
Water
Waste

Biodiversity
Economic impact

Social impact

NEST



Environmental performance : multi-dimension, interconnection



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, renewable energy

CO2

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

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

transports, renewable energy

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

It includes: land transformation; land consumption

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

ECONOMY
Cost of the project

It includes the cost of : roads, green areas, buildings (per categories), other street elements

SOCIAL IMPACT

Evaluation of users 'satisfaction

It includes evaluation from : accessibility, availability of green areas, size of dwellings, 

means of transports, availability of parking



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



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



Calculation….



Primary Energy 
(MJ/year/user)

Results
Set of sustainability indicators



Results
Scenarios comparison



Results
Reporting



CASE STUDY: examples



 - 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.
Bassussary, France



ZAC Maharin, Anglet
France



ZAC Kleber, Biarritz
France



ZAC Seque, Bayonne
France



Donostia – San Sebastian
España

CO2 emmission assesment with NEST, Donostia
Sustainability assessment of three districts in the city of Donostia - San Sebastian through the NEST simulation tool

Xabat Oregui, 



What’s NEXT ?
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



What’s NEXT ?
> Integration of simulation tools



What’s NEXT ?
> Interactive data - integration of data science
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