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Role of buildings in sustainability ?
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HHGL : Housing and Health Guidlines



Role of buildings in sustainability ?

Social



Role of buildings in sustainability ?

Social

Environmental

EconomicSocial



• Resources consumption (Energy (40%), Building 
materials, Water,..)

• Greenhouse gas emission (20%)
• Air pollution 
• Waste production (municipal, demolition,..)
• Land use 
• Increase in land sealing (flood, underground water 

supply,..)

Role of buildings in sustainability ?

Environmental

EconomicSocial

Environmental role
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Economic role

Role of buildings in sustainability ?
Energy poverty building



Economic role

INSEE

1 121 000 Employees 

Environmental

EconomicSocial

Role of buildings in sustainability ?

Investment in construction (France)

220 billions € 



Buildings: Hot issue

October 5, 2020

2020 – 2030 : 25 Billions € /year
2030 - 2040 : 40 Billions € /year

Cost of thermal renovation (France)
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Temperature – Humidity comfort 
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Some of these challenges are common



Buildings challenges



How could we cope with these challenges ?

Quality in the design, construction, operation, renovation,.. End of life 

• Architecture design
• Construction materials
• Construction process
• Equipment 
• Management
• Maintenance



How could we cope with these challenges ?

Quality requires

• Standards, regulations
• Quality control
• Occupants involvement
• Good management
• Monitoring, evaluation
• Innovation
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Inspired from human intelligence

Experience (learning Capacity)

Sensing Cognitive Actions



Intelligent system 

Sensing Layer 

Analysis capacity
(Engineering,  IT)

Control  layer 

Actions

Information 
system

Digital Model
 (BIM)

Buildings



Smart Building 
Platform

Digital tools
(Analysis, graphic, 

user’s interface)

Information system 
Big data: structured and 

unstructured data)

Sensors
(IoT)

People External 
sources

Smart building – role of data



Steps for the smart system implementation

1) System design

• Set up the objective

• Understand the system operation/challenges

• Figure out the role of the smart technology in coping with these challenges

• Design the smart system: Digital model, monitoring, data processing and 

analysis, control and automation

• Evaluation



2) System implementation

Physical layer 

• Building
• Indoor 
• Equipment
• Occupant
• Services

Monitoring layer

• Sensors 
• Human
• External data 

Data transmission 
layer

- Wired
- 2G, 3G, 4G,
- Radio
- Bluetooth
- WIFI
- SigFox
- LoRa
- Mixed

Data Processing 
and analysis layer

- Raw data 
storage

- Data cleaning
- Data analysis 

(statistics)
- Data analysis 

(Artificially 
Intelligence)

Awareness, Control 
& Command layer

Actions for :
- Indoor comfort
- Security
- Optimization
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(A) 
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Example 1:  Smart AC

1. Objective : 
• Reduce Energy consumption related to the AC
• Additional benefits to be seen later 



2. Problem statement

The AC operates with an old method (remote control, thermostat,..)

This method leads to overconsumption of energy, comfort 
inconveniencies and operator’s intervention.

It could be improved …



3. Description of the current  process (How it operates)

We use indoor remote control to: 
• Switch on/off the AC
• Control the thermostat
• The Fan speed?...



Develop a system for:
1) Automatic control of the AC, which takes into consideration:

• The agenda of the room usage 
• The required comfort (temperature,…)
• The condition of usage (presence, number of students,…)

4. Process improvement using Smart Technology

2) Data transfert to a servor (state, consumption,..)
3) On-line access to the AC (state and Control)
4) Report edition: consumption (energy and cost), operating 
hours,..  



Temperature Sensor
Could measure humidity

Occupancy sensor

Electronic Switch

Server

SMART AC



Software

1) Local  server

• Data collection (from sensors and server) 
• Data storage (local)
• Data analysis (command)
• AC  control
• Data transmission to the server
• Communication via smartphone

Temperature	Sensor
Could	measure	humidity

Occupancy	sensor

Electronic	Switch

Server



Software

Central  server

• Data collection from the administration 
(agenda, access,..)
• Data collection from the local server
• Data storage (global)
• AC control 
• Global data analysis (consumption, space occupation)
• Regular reporting (cost, performances, improvement,..)

Temperature	Sensor
Could	measure	humidity

Occupancy	sensor

Electronic	Switch

Server



Example 2: 
Break the isolation of old people



Problem ? 
In France, nearly 300 000 elderly people live in 
complete isolation, which results in their " social 
death”



1) Understand the issue and the challenges 

Some old people live in complete 
isolation, without any human contact.
- Human problem, which concerns a 

high number of people (300 000 in 
France)

- The number will increase in the 
coming years,



2) Why 

1) They do not have family, friends, neighbors, 
2) Social problem,…
2) The society and the public power do not assume their responsibility



3) Which solutions ?

Old people: 
Contact disabilities

Other people
• social sensitivity
• Would like to help
• Would like to give a 

meaning for their life
• Would like to share 

experience and stories,
• Far family,..

- Information
- Organization of visits
- Organization of meetings
- ….



4) Which Smart Solution ?

Creation of a platform for:
• Raising awareness of the “isolated’ old people
• Identification of isolated people (profile, localization,..)
• Identification of people interested by breaking the isolation of old 

people (profile, localization, availability,..).
• Identification of volunteers for the organization and promotion of 

this social action
• Promote and organize the different type of contacts (visits, 

meeting,  walking, video conference,..)



5) Architecture of the Smart Solution ?

Platform « Social Network”
Elderly live sourcing  

Identification of 
elder people
• Profile
• Stories 
• Localization 
• Needs

Identification of 
volunteers
• Profile
• Skills 
• Localization
• Availability 

Identification people 
interested by 
breaking the 
loneliness
• Profile
• Stories
• Localization
• Availability 

Information
Raise the 
awareness
• Data
• Stories
• Cost

• Organize the 
contacts

• Communicate 
about results 

• Tell stories



Smart Building Overview



Smart home and office



What is a Smart Building ?



Urban futures How COVID-19 could reshape architecture





Temperature – Humidity comfort 



Covid-19 is working from home really the new normal  The Economist
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