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Activity Networks from Digital Exhaust Data

Employee



STRUCTURAL





So why ….
is Organizational Network Analytics not used more?

Survey data is...

● Time consuming  

● Elicit low response rates 

● Are rapidly obsolete 



So what if ? 

We could have survey data …

● Time consuming  At minimal cost

● Elicit low response rates With 100 response rate

● Are rapidly obsolete Updated 24/7





ORIGINAL OBJECTIVE

● Starting in 2019, we collected survey and 
digital trace data from 5 companies in the US 
and China 
● Original Question: Can we predict survey 

network responses using digital trace data? 

We can!



…. AND THEN WE HAD COVID-19



Welcome to the 2020 Worldwide 
Experiment in Virtual Teaming

A chance to alter with whom and how we are 
communicating



Imagine...



HBR circa 1998



A NATURAL EXPERIMENT

● 5 companies in the US and China
● Original Question: Can we predict survey 

network responses using digital trace data? 
(We can!) 

● COVID-19 Question: How does work networks 
change from before to during COVID-19?



SAMPLE

● A multinational industrial manufacturing 
company in China

● 3 departments
● 185 employees 
● 34 offices in 16 cities
● 18 teams within and across cities



DATA
● October 2019 - March 2020

● Digital trace logs on a video conferencing platform 

● Survey data (late Dec. 2019)

○ E.g., Who do you go to for advice or help, who do you rely on leadership

● HR data 
○ E.g., Job title, position, formal leadership role

All three types of data above were linked via de-identified 
unique IDs for participants



TIMELINE
Major Events:

1/11/20 - Awareness of COVID 

First COVID-related death reported in Chinese media

2/4/20  - Employees leave offices

Employees left for holiday (Chinese New Year), but did not return to office 

locations afterwards due to rapid progression of COVID-19

2/17/20 - Return to offices

Company begins a phased return of employees to working in offices



TIMELINE
Major Events:

1/11/20 - Awareness of COVID 

2/4/20  - Employees leave Offices

2/17/20 - Phased Return to Offices

Normal Working (10/8 - 1/10)
We didn’t realize we were in the 
“before” condition of a case study  

Crisis Looming (1/11 - 2/3)
Public is aware of spreading virus, 
and consider how it may affect them.  

Shift to Remote (2/4 - 2/16)
Public is aware of spreading virus, 
and consider how it may affect them.  

Phased Return (2/17 - 3/12)
As pandemic is contained (in China), 
company begins partial return to offices  



TIMELINE
Major Events:

1/11/20 - Awareness of COVID 

2/4/20  - Employees leave Offices

2/17/20 - Phased Return to Offices

Normal Working (10/8 - 1/10)
We didn’t realize we were in the 
“before” condition of a case study  

Crisis Looming (1/11 - 2/3)
Public is aware of spreading virus, 
and consider how it may affect them.  

Shift to Remote (2/4 - 2/16)
Public is aware of spreading virus, 
and consider how it may affect them.  

Phased Return (2/17 - 3/12)
As pandemic is contained (in China), 
company begins partial return to offices  

“The 
Normal”

“The 
New 
Normal”

“The 
Next 
Normal”



TIMELINE

Source: Data from National Health Commission 
https://upload.wikimedia.org/wikipedia/commons/e/e5/2020_coronavirus_patients_in_China.svg

Awareness 
of COVID

Leave 
Offices

Phased 
Return



COMMUNICATION NETWORKS
For every workday, we create a communication network to describe “who meets 
with whom” from 185 employees in the company

Nodes: Employees

Ties: Indicate employees who were in at least one meeting together that day.    
We exclude large company meetings, of size greater than 7 (Miller, 1956). In 
practice, 92.97% of meetings had 7 or fewer participants



COMMUNICATION NETWORKS



COMMUNICATION NETWORKS



COMMUNICATION NETWORKS



COMMUNICATION NETWORKS



Pre-COVID we see 
high variation in the # 
of meetings per day, 
this variation shrinks 
once the crisis looms 

Meetings increase 
dramatically (53%) 
during the phased 
return



On average, 
meetings get 
bigger during 
the remote 
work period

The maximum 
meeting size 
highest during 
the phased 
return 



Meetings 
progressively 
get longer. 
Duration 
plateaus during 
phased return. 



What patterns of 
connection within and 
between teams do we 
observe over time?



Increases in # 
of contacts 
during shift to 
remote & 
phased return 



The Old Normal 
(Pre-COVID-19)

The NEXT Normal 
(Phased Return)

63 dyads/day teaming up 98 dyads/day teaming up 



External Focus

Internal Focus

Pre-crisis 
there is an 
external focus

Team’s Internal vs External Focus



Crisis shifts 
focus inward

External Focus

Internal Focus

Pre-crisis 
there is an 
external focus

Team’s Internal vs External Focus



Crisis shifts 
focus inward

External Focus

Internal Focus

Begins to shift 
back during 
phased return

Pre-crisis 
there is an 
external focus

Team’s Internal vs External Focus



The Old Normal 
(Pre-COVID-19)

The NEXT Normal 
(Phased Return)

External 
focus

The New Normal 
(Remote Work)

Internal
 focus

External-Internal 
balanced



Pre-crisis ~1/3 
of meetings are 
with those 
working in the 
same office



During & after 
remote work 
~2/3 of meetings 
are with those in 
the same office

Pre-crisis ~1/3 
of meetings are 
with those 
working in the 
same office



The Old Normal 
(Pre-COVID-19)

The New & Next Normal 
(Remote Work/Phased Return)

~2/3 of virtual teaming is among 
those who work in different 
places 

~2/3 of virtual teaming is among 
those working in the same office



Do team networks 
broaden or deepen over 
time?



“In the past month, who have  you interacted with in-person?” Collected pre-COVID, 12/11 - 1/10.

~2/3 of those in 
online meetings 
are those you 
don’t interact 
with in person



“In the past month, who have  you interacted with in-person?” Collected pre-COVID, 12/11 - 1/10.

Replacing 
in-person 
interaction 

~2/3 of those in 
online meetings 
are those you 
don’t interact 
with in person



“In the past month, who have  you interacted with in-person?” Collected pre-COVID, 12/11 - 1/10.

Replacing 
in-person 
interaction 

~1/2 of those 
you meet with 
online, are also 
in person 
contacts

~2/3 of those in 
online meetings 
are those you 
don’t interact 
with in person



http://nasa.soc.northwestern.edu/

People Analytics to help NASA Select Crews for 
Missions to Moon and Mars 



http://nasa.soc.northwestern.edu/

People Analytics to help NASA Select Crews for 
Missions to Moon and Mars 
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