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Two motivations for the paper: (1) Policy 

• In the US 20m people WFH at least once per week, and 6m 
do this full time, and this is growing rapidly (Oettinger, 2011) 

 
• As a result of this workplace flexibility is becoming an 

increasingly relevant policy issue, but with little evidence 
 
 
 

 
 
Source: Council of Economic Advisors (2010) “Report on work-life balance”, 
Executive Summary 

 
 

 
 
 
 



Working from home in the US is increasing pretty 
rapidly, particularly in IT intensive occupations 

Source: IPUMS (2010), a 1% sample of the 2010 Census (137m labor force, 6m report working from home) 



WFH also seems to have a bi-modal distribution 
across the income distribution 

Largest 
occupations: 
Assistants, 
Sales and 
Childcare 

Largest 
occupations: 
Managers, 
Sales and IT 

Source: IPUMS (2010), a 1% sample of the 2010 Census (137m labor force, 6m report working from home) 



Two motivations for the paper: (2) adoption of 
new management practices 

• Working from home is also a modern management practice 
which appears to be spreading 
 

• But firms are unclear on it’s impact with a spread of practices 
– 39% of US and 37% of European manufacturing firms 

allow WFH (Bloom, Kretschmer and Van Reenen, 2010) 
– e.g. American and Jet Blue have home working, Delta and 

Continental have none, and United is experimenting 
 

• Example of learning about a new management practice, in 
the spirit of Griliches (1957) 
 
 
 
 



Background on the experiment 
 
 
Impact on the firm 
 
 
Impact on the employees 
 
 
Learning and roll-out 



7 

Chinese multinational decided to experiment with WFH 
CTrip, China’s largest travel-agent (13,000 employees, and $5bn 
value on NASDAQ) runs call centers in Shanghai & Nan Tong 
 
 



CTrip was co-founded by James Liang who is the 
current Chairman (and a Stanford GSB Phd Student) 

James and other co-
founders are ex-Oracle 
so data focused (great 
for measuring outcomes) 

Having James Liang as a 
co-author means we have 
insight into management 
rationale for the 
experiment and roll-out 



The experimental details 
• Experiment takes place in airfare and ticket departments in 

the Shanghai office. They take calls and make bookings 
 

• Employees work 5-shifts a week in teams of about 15 
people plus a manager. Hours are fixed by team in advance 
 

• Treatment works 4 shifts a week at home and one shift a 
week (all at the same time) in the office, for 9 months. 
 

• Of the 996 employees, 508 wanted to take part. Of those 
255 qualified (had own-room and 6+ months experience) 
 

• Then ran the lottery and even birthdays within the 255 won 
(became treatment WFH) and odd stayed as before 
 



WFH volunteers were more often married, and have worked 
more before joining the firm, have kids, & commute further 



Individuals randomized to be allowed to work from 
by date of birth (even allowed home, odd not) 

Lottery over even/odd treatment choice Working at Home 

Working at home Working at Home 



Figure 1: Compliance was about 90% 

Experiment starts, 
December 6th 2010 

Experiment 
ends, August 
31st 2011 



Background on the experiment 
 
 
Impact on the Firm 
 
 
Impact on the employees 
 
 
Learning and roll-out 



My prior for the impact on worker performance 
was negative, in part because of stories like this 



And the perception of working from home in the US 
also seems poor -  e.g. top Google image search 



Estimate the impact in a standard panel setting 

Want to estimate the impact of allowing employees that want 
to WFH to do so: the “Intention To Treat” (ITT) impact 
 
Because compliance is ≈ 90% ITT is similar to the impact of 
actually WFH. We estimate the following by individual week 
 
Outcomei,t = fi + wt + β treatmenti×experimentt + εi,t 
 

where fi + wt are a full set of individual and week fixed-effects, 
and the errors (εi,t) are clustered by individual. 



In fact performance was significantly better at home 

Data is weekly by person. All regressions include a full set of individual and week fixed effects, 
with standard errors clustered by individual. Treatment=even birthday. Overall performance z-
score is averaged across 5 different job types, normalizing the performance metric for each job 
type (i.e. phonecalls or notifications sent) to be mean 0 and standard-deviation 1 pre-experiment. 



Treatment and control groups performance 

Experiment starts 
6th December 2010 

Experiment ends 
31st August 2011 

Av
er

ag
e 

ca
lls

 p
er

 w
ee

k 



In terms of magnitudes, working from home led to 
11.7% more calls, 3.4% from more calls taken per 
minute and 8.4% from more minutes on the phone 

All regressions include a full set of individual and week fixed effects, with standard errors 
clustered by individual. Treatment=even birthday.  



Minutes rose 8.4%, 2/3 due to employees working 
more hours per day (more punctual, shorter lunch 
breaks) and 1/3 from more days (less sick days) 

All regressions include a full set of individual and week fixed effects, with standard errors 
clustered by individual. Treatment=even birthday. Hours worked from log-in data. 



Also find no peer spillovers effects: comparing to 
Nan Tong and non-experimental workers 

All regressions include a full set of individual and week fixed effects, with standard errors 
clustered by individual. Treatment=even birthday. Performance is the z-score measure 



Also find no peer spillovers effects: using random 
variation of treatment share across teams 

All regressions include a full set of individual and week fixed effects, with standard errors 
clustered by individual. Treatment=even birthday. Performance is the z-score measure 



No evidence for any change in quality either 
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Figure 4. Many employees seem to value working from 
home as attrition is significantly down 



Self-reported survey welfare measures are also 
significantly higher for home workers 

Airfare and Hotels group employees were administered regular surveys on their work 
satisfaction attitudes by a consultant psychologist. The scores are based on the 
Maslach and Jackson (1981) survey, which is a standard workplace attitude survey. 



Impact on Individual Performance 
 
 
Impact on the Firm 
 
 
Impact on the Employees 
 
 
Learning and roll-out 



Experiment so successful that CTrip is rapidly 
rolling out WFH across the firm 
• Profit increase per employee WFH about $2,000 per year: 

– Rent: $1,200 per year 
– Retention: $400 per year 
– Labor costs: $300 per year 

 
• Also “measured” TFP would rise by >10% (output up, labor 

fixed, capital fixed/down) so this type of practice could also 
help explain TFP changes & spreads (e.g. Syversson, 2011) 
 

• So two obvious questions: 
– Why did CTrip not do this before? 
– Why did other firms not do this (CTrip is first in China)? 



Main reason is the firm did not know if working 
from home would work 
• Initially very concerned employees would shirk and quality 

would drop, so wanted to run an experiment first 
 

• After running the experiment found employees improved 
across the board (even bottom 25%) and no quality drop 
 

• Little external guidance – no other Chinese firms adopted 
this, and in the US no standard approach. e.g. in airline call 
centers Jet Blue at home, Delta in the office, United both 
 

• This highlights how slow learning about new management 
practices can lead to gradual adoption as in Griliches (1957) 



Also appears that employees were uncertain and 
appeared to learn over time 

Sample of 568 employees still at CTrip in November 2011 from the 996 in the Airfare 
and Hotels department initially polled in August 2010 



Compliance (WFH) by treatment and control groups 

Experiment starts, 
December 6th 2010 

Experiment ends, 
August 31st 2011 



Switching occurred partly because employees 
discovered they performed worse at home 

Sample of 177 employees from the experimental group still at CTrip after August 2011 

Treatment Control 



This non-random switching also led to clear 
selection effects after the end of the experiment 
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Experiment 



Conclusions 
• Working from home has had a strongly positive impact (to 

date) for CTrip, saving about $2,000 per employee year 
– Rolling out to the whole firm, plus experimenting with 

managers and inland hubs 
 

• But while ex post this was a clear success they were ex 
ante skeptical, suggesting that uncertainty over the impact 
of new management practices can impede adoption 
 

• While workers gained on average heterogeneous impacts 
 

• Currently extending by: (A) collecting data on the manager 
experiment, and (B) continuing to collect data (including on 
the quitters) to evaluate the long-run impact 



We worry negative long-run impact on employees 



Back Up 



Somewhat surprisingly, no evidence of treatment 
heterogeneity 



Attrition is reduced significantly by WFH, and 
by a age, a short-commute, and no children 

 



Downward trending, but not significantly so, in the 
performance impact of WFH over the 9 months 



Jet Blue – Office working 



Jet Blue – Home working 
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