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1990…



"we are headed for the death of cities" 
{due to the continued growth of personal computing and 
distributed organizations advances} 
"cities are leftover baggage from the industrial era.“ 

George Gilder (1995)





“in 2008, the world reaches an invisible but momentous 
milestone: for the first time in history more than half its human 
population, 3.3 billion people, will be living in urban areas. by 
2030, this is expected to swell to almost 5 billion”. 

United Nations Population Fund
http://www.unfpa.org/swp/2007/english/introduction.html







Some questions…



1. What about mobility?
2. What about office spaces?
3. What about retail?
4. … and urban experiences?
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U.S. infrastructure is in disrepair





Jonathan Wiggs, Boston Globe
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SPECTRAL ANALISYS
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“In Milan, traffic lights are instructions. 
In Rome, they are suggestions. 
In Naples, they are Christmas decorations.”

Antonio Martino
Former Minister of Foreign Affairs (1994) and Minister of Defense (2001-2006)



Access to intersection based on Incompatibility Network and ….

Incompatibility Network
(partial view)

Vehicle trajectories
(partial view)

CityDrive



Access to intersection based on Incompatibility Network and safety constraints

Safety constraint
๏ based on tailgate distance (a.k.a. two seconds rule) for vehicles with compatible trajectories
๏ based on vehicle stopping distance for vehicles with incompatible trajectories

Typically, dtail < dstop

CityDrive



CityDrive











1. What about mobility?
2. What about office spaces?
3. What about retail?
4. … and urban experiences?





Le Corbusier , Charte d’Athene 1931, IV CIAM

“The four keys to urban planning are the four functions of the city: 
dwelling, work, recreation (use of leisure time), transportation”









MIT campus
Location: Boston, MA
Area: 168 acres
People: 10,320 students and 9, 414 total employees 
Buildings: over 190
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What about covid-19?





MIT LAYOUT ORGANIZATION
* Research units/department physical location
* 164 buildings
* 166 acres (0.67 km2)

CAMPUS DATA
6544 faculty, other academics, research staff (2019)

12,707 total faculty plus staff on campus
1,056 faculty members 

4 schools, 31 Departments
Total students (2018) 11,574

18 student residences on campus

EMAIL DATASET (from Dec 27th, 2019)
*64 Organizational Units

* 3524 people (anonymized)

PRODUCTIVITY DATASET (2004-2019)
*127.664 MIT ID (articles)
* 3.670 MIT ID (books)
* 88.733 MIT ID (patents)
* 38.310 people (invention disclosure)
* 28.194 MIT ID (co-teaching, from 2010)



EMAIL DATASET

3523 ANONYMIZED People’s MIT email accounts (Faculty, Fellow Researchers)

64 RESEARCH UNITS/DEPARTMENTS

5 PEOPLE OF EACH RANDOMIZED GROUP 



TIME variable

We kept track of all communications related to COVID–19



TIME variable

Before COVID-19 emergency

(average between Feb 10th-

Feb 23th)

During COVID-19 emergency

(average between Apr 04th-

Apr 19th)



TIME variable

MIT closing announce

Before COVID-19 emergency

(average between Feb 10th-

Feb 23th)

During COVID-19 emergency

(average between Apr 04th-

Apr 19th)



Before COVID-19 EMERGENCYFebruary 2020



Number of emails within the same unit 53937

Intra-community level 



Inter-community level 

Number of emails between different units 



ENGINEERING   |   SCIENCE   |   COMPUTER SCIENCE 
MATERIALS   |   NANO     |   MEDIA ARTS

ENGINEERING   |   SCIENCE   |   COMPUTER SCIENCE
ECONOMICS |   ART/ARCHITECTURE

SCIENCE   |   COMPUTER SCIENCE    
ENGINEERING   |   ART/ARCHITECTURE  

SCIENCE   |   POLITICAL SCIENCE
HUMANITIES   |   ARTART   |   TRANSPORTATION   |   ARCHITECTURE



During COVID-19 EMERGENCYApril 2020



Before 53937

19% INCREASED IN APRIL

Number of emails within the same unit  64203



22% INCREASED IN APRIL

Before 25884
Number of emails inside each community 



INCREASE at the similar level at the intra and inter-community level. 

There is a stronger connection among same units in virtual communications.



80% increased 
20% decreased

COMMUNICATION LINKS

LINKS’ WEIGHT 
37% decreased



AprilFebruary

BEFORE COVID-19 EMERGENCY AFTER COVID-19 EMERGENCY

Comparison







HYPOTHESIS

Are we losing weak ties, usually relates to our physicality?

FIRST RESULTS

# bridges in last two weeks of Feb (pre covid): 111.0 +- 8.85

# bridges in last two weef of April (post covid): 96 +- 6



HYPOTHESIS

—> Diversity is reinforced by physicality.

—> Diversity comes with serendipitous exchange - as unexpected encounters in the physical space 

at MIT. 

FIRST RESULTS

—> Volume exchanged at the Intra-community level is 19% increased

—> Volume exchanged at the Inter-community level almost at the similar level.







@ senseablecity, @crassociati

@senseable_city_lab, @crassociati

@ senseablecity, @crassociati


