
ECON-C4200 - Econometrics II
Lecture 4: Difference in difference application: Bloom et al., 2015:

Does working from home work? Evidence from a Chinese experiment

Otto Toivanen
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What was the setting?

• Ctrip, NASDAQ-listed, China’s largest travel agency. 16K empl.
Worth 5B$ at the time of experiment.

• Increasing rental cost in Shanghai.

• High attrition among employees (commute).

• Increased shirking.

• Young employees.
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What was the setting?

• Four types of jobs involved in the experiment:

1 Order takers

2 Order placers

3 Order correctors

4 Night shift placing and correcting orders.
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What was the setting?

• 5 shifts a week.

• Team work.

• Earnings: flat wage + bonus linear in (volume, quality, shift type).

• Flat wage slightly >50% of total avg. earnings.

• The experiment changed only location of work.
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WFH differences between treated and controls

• Treatment = 4 days home, 1 in office. 9 months.

• Commuting time.

• Supervisor support.

• Work environment.

• = the treatment.

Toivanen ECON-C4200 Lecture 4 5 / 29



WFH treatment

• It is crucial the researcher understands the treatment.

• Dichotomous versus multivalued treatment.

• Ask yourself: Is the treatment the same for everybody here? (e.g.
what about differences in commuting time?).
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WFH setup

• 996 employees in the Shanghai call center asked if they want to
volunteer.

• 503 interested.

• 249 eligible (=tenure > 6months, broadband at home, independent
workspace at home).

• Treated and controls could not switch during experiment.
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Who volunteers?

R-squared round 
0.03, suggesting 
volunteering 
based mostly on 
“unobservables”
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WFH randomization

• Rule: even birthdays → treatment, odd → control.

• Rule determined by lottery by the CEO.

• How to test success in randomization?

• Look at observable characteristics.

• T-tests between treatment and control groups show 1(#kids) the
only statistically significant difference out of 18 characteristics
(Appendix table A6).
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WFH post experiment choices

• 50% of treated moved back to office.

• 35% of controls moved home.

• 10% of those who did not volunteer moved home.

• Notice how endogenous sorting yields a different distribution of
individuals than randomization.
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WFH worker allocation
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Why not just rely on randomization?

fn#17:Because we have a randomized intervention we can examine
either the difference between treatment and control (evaluated
over the experimental period), or the difference of differences
(evaluated as the change in performance between treatment and
control over the experimental period versus the pre-exper- imental
period). Since employees have large preexisting cross-sectional
variations in performance, we appear to obtain more accurate
(lower mean-squared error) estimations from using the difference
in differences specification, estimated using the panel with
employee fixed effects. However, comparing columns (1) and (2)
we see the estimators are quantitatively similar and within 1
standard deviation of each other.
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Estimation equation

Employee Performancei ,t = αTreati × Experimentt + βt + γi + εit (1)

• Employee Performancei ,t = performance of employee i during week t.
• Treati = dummy taking value 1 if individual i in the treatment group

(even-numbered birthday).
• Experimentt = dummy that equals 1 for the experimental period Dec.

6 - Aug. 14.
• Employee Performancei ,t = work performance. Alternative measures:

1 log of weekly phone calls answered;
2 log of phone calls answered / minute on the phone;
3 log of weekly sum of minutes on the phone;
4 overall performance z-score. (mean zero, std. one, based on

pre-experiment performance).
• βt = full set of week dummies; γi = full set of individual FE.
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Estimation results
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Performance differences over time
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Why does the treatment effect not start immediately?

pp. 188: Interestingly, the difference in performance was greatest
during the middle of the experiment, from about two to six months.
It seems the smaller rise in performance during the first two
months was due to installation and learning effects. It took
several weeks for all the IT and logistical bugs to be addressed.

Toivanen ECON-C4200 Lecture 4 16 / 29



Why does the treatment effect melt away?

pp. 189: The gradual decline in the performance gap from six months
onward reflects two trends. First, poorly performing employees in
the control group were more likely to quit than those in the
treatment group (see Section IV.B and Table VIII), boosting the
control group’s performance absolutely and relative to the treatment
group. Second, from surveys and interviews we learned that some
employees in the treatment group felt lonely working at home
after a few months and wanted to return to the office but could not
because of the experimental design. This potentially affected their
motivation.
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Performance differences in a cross-section (3 months into
treatment)
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Individual labor supply
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Why does the treatment effect melt away?

pp. 192: Column (2) shows that about three quarters of the
difference in the time on the phone was accounted for by the
treatment group’s spending more time on the phone per day
worked. This is because: (i) they started work more punctually, a
phenomenon they attributed to avoiding the impact of events like bad
traffic or the heavy snow in Shanghai in February 2011;18 (ii) they
could schedule personal matters, like doctor’s appointments, in the
time they saved by not commuting (rather than having to leave
early); and (iii) they took shorter breaks during the day because
breaks (for lunch or toilet) were less time-consuming at home
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Was the effect due to improvement in the treatment group
of decline of performance in the control group?
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Internal validity

• Failure to randomize: No evidence of this.

• Non-compliance by the subjects: Compliance in the treatment group
80-90%.

• Attrition: May have affected the control group (17% in the
treatment, 35% in the control group).
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Internal validity

• Experimental effects (Hawthorne): employees motivated by the
experiment (e.g. to make sure WFH is rolled out).
• 131 individuals in the treatment group make this unlikely (each had

small effect).
• Returners (to office) and stayers of WFH had similar performance in

the treatment group.
• The performance gap grew after the experiment.
• The firm rolled out WFH.
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What happened after the experiment? Roll-out
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What happened after the experiment? Roll-out
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WFH, profits and productivity

• Transforming percentages to profits (13% of performance, 9.2% of
wages: → 230$ / employee / year.

• Firm estimates 1 400$ capital cost savings.

• Also, firm estimates 260$ savings / employee / year in reduced
turnover costs.
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WFH, profits and productivity

• What is Total Factor Productivity (TFP)?

• Let’s assume a Cobb-Douglas production function:

Yi = eωi Kα
i Lβi

• Let’s take logs:
ln Yi = ωi + α ln Ki + β ln Li

• ωi is TFP.
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WFH, profits and productivity

• Two TFP measures:
1 Using the detailed data.
2 ”commonly used” TFP using more aggregate data.

• TFP change with detailed data: 21%.

• TFP change with agg. data: 28%.
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WFH summary

• 13% improvement in performance.

• 9ppc came from working more minutes / shift.

• 4ppc from taking more calls / minute.

• Increased job satisfaction, attrition halved.

• Promotion rate — performance decreased.

• Post-experiment (endogenous) sorting almost doubled the gains to
22%.
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