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Two motivations for the paper: (1) Policy
• 20 million people in US report working from home at least 

once per week, 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



Two motivations for the paper: (2) Productivity
• Working from home is a modern management practice which 

appears to be stochastically spreading in the US and Europe

• But firms are unclear on it’s impact (which is why our firm ran 
this experiment) with a wide spread of adoption rates
– e.g. Jet Blue has extensive home working, Delta and 

Continental have none, and United is experimenting

• So see this as an example of learning about a new 
management practice, in the spirit of Griliches (1957)



Uncertainty over WFH’s productivity is clear in 
the media over Yahoo’s February 2013 decision

Apresentador
Notas de apresentação
Yahoo, BestBuy and HP all recently banned WFH.



The experiment

Impact on the firm

Impact on the employees

Productivity, profitability and learning
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I got the opportunity to evaluate Working from Home 
(WFH) with CTrip in 2010
• China’s largest travel-agent:16,000 employees, $7bn NASDAQ 
• James Liang is the co-founder and current CEO, and from 

2008-2012 a Stanford PhD student
• CTrip thinking about rolling-out WFH to save on office rent, but 

worried about employees shirking at home

Shanghai, China

Apresentador
Notas de apresentação
Average age is 23, 68% are women, and all have high school but only 39% have tertiary education. Only 15% are married, 9% have children.
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Caveat: WFH has a bi-modal distribution, and we 
are only evaluating low-income type employees

Largest 
occupations:
Telesales, IT 
Support 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)
Wage decile (lowest to highest)
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The experimental background
• CTrip decided to experiment on airfare & hotel departments 

in Shanghai. 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

• Asked the 996 employees if they wanted to work from home 
4 days a week

• 508 volunteered, of which 255 qualified (own-room, 
broadband and 6+ months experience)



The experimental randomization

• Ran a lottery and even 
birthdays within the 255 
won (became the WFH 
treatment) and odd stayed 
in the office as before (the 
control group)

• Treatment work 4 shifts a 
week at home and 1 shift 
a week (at the same time) 
in the office, for 9 months.

• Otherwise treatment and control identical: same shift, same 
equipment, same work-flow, same pay structure etc



Individuals randomized home (even birthdays)

Working at home

Working at home Working at home

Working at home



Team managers stay in the 
office and monitor their 
team - including home 
members - using a range of 
data and silent monitoring

Home based employees were still actively managed

Also strong performance 
incentives – pay is 40% 
based on performance (call 
number and call quality)



WFH volunteers more likely to have kids, be 
married & commute a long way, but less educated.

Note: Results from a probit on volunteering to work from home. Robust SEs.
+ denotes coefficients and standard-errors multiplied by 100 for scaling purposes



Figure 1: Compliance was between 80% to 90%
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Experiment began on 
December 6th 2010

Experiment ends on 
August 14th 2011

Treatment (♦)

Control (+)

Non-volunteer (●)
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Background on the experiment

Impact on the Firm
- Output
- Spillovers and quality

Impact on the employees

Productivity, profitability and learning



Conceptual framework of channels of impact 
on firm performance (firms’ priors in brackets)

In a basic worker level production function Y=ALα

Impact on performance per hour (A):
Productivity:  WFH may change productivity per hour (-)

Impact on hours (L):
Days worked: No commuting increases potential days (+)
Minutes per day: WFH can change value of breaks (-)

Net impact is ambiguous, although firm’s priors were negative



My prior was also negative, in part from the bad 
general image of working from home – for example



Estimate the impact in a standard panel setting

Want to estimate the impact of assigning volunteer 
employees to WFH: the “Intention To Treat” (ITT) impact

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 working from home led to 13% more calls 
(0.13=exp(0.120)), 3.5% from more calls taken per 
minute and 9.5% from more minutes on the phone

Note: 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.



Time on the phone rose 9.5%, 2/3 due from more 
hours per day (better punctuality and less breaks) 
and 1/3 from more days worked (less “sick” days)

Note: 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.



Experiment yielded three learnings for the firm:
(1) Working-from-home works (on average)
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Note: Histograms of the performance z-score for the treatment and control groups after 3 months into experiment
(SD=1 across individuals in the pre-experimental data)
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Impact is evenly spread (not from some outliers)



Experiment yielded three learnings for the firm:
(2) ≈ Homogenous impact across groups from WFH
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Somewhat surprisingly, no evidence of treatment 
heterogeneity



Experiment yielded three learnings for the firm:
(3) Selection: Worker choice increases WFH impact
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Before the
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Note: Data from January 4th 2010 until June 1st 2012. Phone calls in z-scores (normalized so the pre-experiment values are mean zero and
standard deviation 1) shown as the difference between home and office workers.



Employees who switch back to the office tend 
to be relatively worse performers at home



Background on the experiment

Impact on the Firm
- Output
- Spillovers and quality

Impact on the employees

Productivity, profitability and learning



Maybe we are misinterpreting negative spillovers 
on control group as a treatment impact?
Compared treatment groups to:
- Eligible employees in Nan Tong (the second call center)
- Non-volunteer employees in Shanghai

In both cases treatment (WFH) employees still outperformed
Shanghai Nan Tong



Find no peer spillovers effects comparing to Nan 
Tong and non-volunteer experimental workers

Note: All regressions include a full set of individual and week fixed effects, with standard errors 
clustered by individual. Excluded group is Nan-Tong employees in columns (1) and (2) and 
non-experimental employees in columns (3) and (4).



No evidence for any change in quality either



Background on the experiment

Impact on the Firm

Impact on the employees
- Promotion
- Satisfaction
- Attrition

Productivity, profitability and learning



Significant negative impact on promotions once you 
control for performance (but no net impact)

Note: Probit of promotion between Dec 6th, 2010 and Sep 30th, 2012, with robust 
standard errors



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

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


		 

		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		Variables:

		Satisfaction

		General Satisfaction

		Life Satisfaction

		Exhaustion

		Positive Attitude

		Negative Attitude



		Data source:

		Satisfaction survey

		Emotion Survey



		Experiment *treatment

		0.155***

		0.072***

		0.168***

		-0.564***

		0.160***

		-0.183***



		

		(0.052)

		(0.021)

		(0.047)

		(0.168)

		(0.040)

		(0.058)



		Announcement*treatment

		

		

		-0.102

		0.080*

		-0.095



		

		

		

		

		(0.167)

		(0.042)

		(0.058)



		Treatment

		-0.015

		-0.012

		-0.043

		

		

		



		

		(0.048)

		(0.020)

		(0.066)

		

		

		



		Observations

		855

		855

		855

		5109

		5109

		5109





Notes: The satisfaction survey was conducted five times throughout the experimental period. See details of survey questions and methodology in Appendix A2. Once in early November before the randomization took place and four times after the experiment had started. The emotion survey is conducted every week. The first week was conducted in late-November 2010, before the experiment begun but after the randomization so that individuals had been informed of their status in the treatment or control groups. All the dependent variables are logged values. The regressions are run at the individual level with a full set of time-dummies. Experiment*treatment is the interaction of the treatment group with the period of the experimentation. Announcement*treatment is the interaction with the treatment group with the period of post-announcement but pre-experiment. Standard errors are clustered at the individual level. *** denotes 1% significance, ** 5% significance and * 10% significance.



Attrition is also down, providing harder evidence 
that (some) employees value working from home

Note: Cumulative attrition rate equals number of employees attrited by week x of the experiment divided by total number of employees at the
beginning of the experiment, calculated separately by treatment and control group. Dashed lines represent 95% point-wise confidence intervals
calculated by bootstrap. Experiment started on week1 and ended on week 38.
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Differential attrition could lead to a bias, but biases 
results down as attrition higher for low performers



Impact probably between central estimate and 
Lee (2009) upper bound

Note: Data from January 4th 2010 until August 15th 2011. Performance in z-scores (normalized so the pre-experiment values are mean zero and
standard deviation 1; performance measures used depend on the type of employees). Upper bound is calculated assuming the worst performers of
the treatment group would quit to create a equal attrition rate between treatment and control each week. Lower bound is calculated assuming the
best performers for the treatment group would quit to create an equal attrition rate between treatment and control. Approach follows Lee (2008).
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Impact on Individual Performance

Impact on the Firm

Impact on the Employees

Profitability, productivity and learning



Profits: WFH raised profits by $1900 by person 
per year, leading CTrip to roll out WFH
• Reduction in costs per employee WFH per year from :

– Rent: $1,200
– Hiring and training: $400
– Wages (per call): $300

• So the obvious question is 
why CTrip (or any other firm) 
did not do this before?

Apresentador
Notas de apresentação
Output up by 12% as we find, labor (as measured in a Census) would be constant as shift length not changes (in reality workers may work more but less comute so labor time including commute probably less) and capital would fall (as need less office space while equipment about flat). While call centers are not used for standard TFP analysis it is clear any type of productivity measure of this would tend to rise if WFH was rolled-out.



Why was this not adopted before? Main reason 
was information - CTrip did not know if working 
from home would work
They had the idea a few years ago, but worried about shirking 
at home. Couple of reasons seemed to hold back testing this

1) Organizationally costly to test, and benefit potentially short-
lived (process innovations easier to copy)

2) Career concerns of senior managers made them risk-
averse. Chairman (James Liang) no managerial career 
concern and 5% of equity, so he pushed to experiment

Classic example of under-provision of process R&D



Productivity: Estimate the long-run increase in 
“Census measured” TFP would be about 30%
• Imagine we had US Census style data for CTrip, would find:

– Output rises by 13% (phone-calls rise by 13%)
– Capital drops 47% (reduction in office space)
– Labor drop by 2% (lower turnover leads to less training)

• Applying coefficients of 2/3 on labor and 1/3 capital we would 
estimate TFP rises by 29.8%

• Similar to the 25% standard-deviation of TFP in US 
manufacturing (e.g. Foster, Haltiwanger & Syversson, 2011)

Apresentador
Notas de apresentação
Output up by 12% as we find, labor (as measured in a Census) would be constant as shift length not changes (in reality workers may work more but less comute so labor time including commute probably less) and capital would fall (as need less office space while equipment about flat). While call centers are not used for standard TFP analysis it is clear any type of productivity measure of this would tend to rise if WFH was rolled-out.



Conclusions
• WFH can save CTrip about $2,000 per employee year, and 

raise “Census measured” productivity by about 30%

• But while ex post this was a success they were ex ante
skeptical, with firm and employee learning (Griliches, 1957).

• Suggests that informational issues are one important barrier 
to adopting better management practices, and hence 
maintaining cross-sectional spreads in TFP



Back-Up



Despite performance pay and monitoring, my prior 
was negative, in part because of stories like this



See the selection effects most clearly when 
examining the balanced panel of employees



Post experiment see almost doubling of WFH 
performance rise



Even “Pet News” ran a working from home story
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