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Working from home has become standard for employees with a university degree.
The most common scheme, which has been adopted by around 100 million employees
in Europe and North America, is a hybrid schedule, in which individuals spend a mix
of days at home and at work each week'?. However, the effects of hybrid working on
employees and firms have been debated, and some executives argue that it damages
productivity, innovation and career development®>>. Here we ran a six-month
randomized control trial investigating the effects of hybrid working from home on
1,612 employeesin a Chinese technology company in2021-2022. We found that hybrid
workingimproved job satisfaction and reduced quit rates by one-third. The reduction
in quit rates was significant for non-managers, female employees and those with
long commutes. Null equivalence tests showed that hybrid working did not affect
performance grades over the next two years of reviews. We found no evidence for a
difference in promotions over the next two years overall, or for any major employee
subgroup. Finally, null equivalence tests showed that hybrid working had no effect on
thelines of code written by computer-engineer employees. We also found that the 395
managers in the experiment revised their surveyed views about the effect of hybrid
working on productivity, from a perceived negative effect (-2.6% on average) before
the experiment to a perceived positive one (+1.0%) after the experiment. These results

indicate that a hybrid schedule with two days aweek working from home does not
damage performance.

Working from home (WFH) surged after the COVID-19 pandemic, with
university-graduate employees typically WFH for one to two days aweek
during 2023 (refs. 2,6). Previous causal research on WFH has focused
on employees who are fully remote, usually working on independent
tasksin call-centre, data-entry and helpdesk roles. This literature has
found that the effects of fully remote working on productivity are often
negative, which has resulted in calls to curtail WFH* 2. However, there
are two challenges when it comes to interpreting this literature. First,
more than 70% of employees WFH globally are on a hybrid schedule.
This group comprises more than100 millionindividuals, with the most
common working pattern being three days aweek in the office and two
days a week at home?®®. Second, most employees who are regularly
WFH are university graduatesin creative teamjobs that areimportantin
science, law, finance, informationtechnology (IT) and other industries,
rather than performing repetitive data-entry or call processing tasks'®".

This paper addresses the gap in previous studies in two key ways.
First,ituses arandomized control trial to examine the causal effect of
ahybridscheduleinwhichemployees are allowed to WFH two days per
week.Second, it focuses on university-graduate employees in software
engineering, marketing, accounting and finance, whose activities are
mainly creative team tasks.

Our study describes arandomized control trial from August 2021 to
January 2022, whichinvolved 1,612 graduate employeesin the Airfare

and IT divisions of a large Chinese travel technology multinational
called Trip.com. Employees were randomized by even or odd birth-
daysintothe optionto WFH on Wednesday and Friday and come into
the office on the other three days, or to come into the office on all
five days.

We found thatin the hybrid WFH (‘treatment’) group, attrition rates
droppedby one-third (mean,, ., = 7.20, mean,,.,. = 4.80, t(1610) = 2.02,
P=0.043) and work satisfaction scores improved (mean,, ., = 7.84,
mean,,., = 8.19, t(1343) = 4.17, P < 0.001). Employees reported that
WFH saved on commuting time and costs and afforded them the flex-
ibility to attend to occasional personal tasks during the day (and catch
up in the evenings or weekends). These effects on reduced attrition
were significant for non-managerial employees (mean g, = 8.59,
mean,,, = 5.33, t(1215) = 2.23, P= 0.026), female employees (mean . =
9.19, mean,,,. = 4.18, t(568) =2.40, P= 0.017) and those with long
(above-median) commutes (mean,,,,, = 6.00, mean,,.,. = 2.89, t(609) =
1.87,P=0.062).

At the same time, we found no evidence of a significant effect on
employees’ performance reviews, on the basis of null equivalence
tests, and no evidence of a difference in promotion rates over periods
of up to two years (‘Null results’ section of the Methods). We did find
significant differences in pre-experiment beliefs about the effects of
WFH on productivity between non-managers and managers. Before
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Fig.1| Trip.com employees worked in modern open-plan offices, with
teamsseated together. Pictures of Trip.com employees in the office during
the experiment. The peopleinthe experimental sample are typically in their
mid-30s, and 65% are male. All of them have a university undergraduate degree

the experiment, managers tended to have more negative views, report-
ing that hybrid WFH would be likely to affect productivity by -2.6%,
whereas non-managers had more positive views (+0.7%) (¢(1313) = -4.56,
P<0.001). After the experiment, the views of managers increased to
+1.0%, converging towards non-managers’ views (mean, o, manager = 1.62,
Mean nager = 1.05, £(1343) = -0.945, P= 0.345). This highlights how the
experience of hybrid working leads to amore positive assessment of its
effect on productivity—consistent with the overall experience in Asia,
the Americas and Europe throughout the pandemic, where perceptions
of WFH improved considerably®.

The experiment

The experiment took place at Trip.com, the third-largest global travel
agentbysalesin 2019. Trip.com was established in1999, was quoted on
NASDAQin2003 and was worth about US$20 billion at the time of the
experiment. Itisheadquartered in Shanghai, with offices across China
and internationally, and has roughly 35,000 employees.

In the summer of 2021, Trip.com decided to evaluate the effects of
hybrid WFH on the 1,612 engineering, marketing and finance employ-
eesin the Airfare and IT divisions, spanning 395 managers and 1,217
non-managers. All experimental participants were surveyed at base-
line, with questions on expectations, background and their interest
in volunteering for early participation in the experiment. The firm
randomized employees with an odd-number birthday (born on the
first, third, fifthand so on day of the month) into the treatment group.

Figure 1 shows two pictures of employees working in the office to
highlight three points. First, in the second half of 2021, COVID incidence
rates in Shanghai were so low that employees were neither masked nor
socially distanced at the office. Although the COVID pandemic had led
to lockdowns in early 2020 and during 2022, during the second half
0f2021, Shanghai employees were free to come to work, and typically
were unmasked in the office. Second, employees worked in modern
open-plan offices in desk groupings of four or six colleagues from the
same team, reflecting theimportance of collaboration. Third, the office
isalarge modernbuilding, similar to many large Asian, European and
North American offices.

Effects on employee retention

One key motivation for Trip.com in running the experiment was to
evaluate how hybrid WFH affected employee attrition and job satis-
faction. The net effect was to reduce attrition over the experiment by

and 32% have a postgraduate degree, usually in computer science, accounting
or finance, at the master’s or PhD level. They have 6.4 years tenure on average
and 48% of employees have children (Extended Data Table1).

2.4%, which against the control-group base of 7.2% was a one-third (33%)
reductioninattrition (mean g, = 7.20, mean,,.,, = 4.80, t(1610) = 2.02,
P=0.043). Consistent with this reduction in quit rates, employees
in the treatment group also registered more positive responses to
job-satisfactionsurveys (mean,, = 7.84, mean,,., = 8.19, t(1343) = 4.17,
P<0.001). Employees were anonymously surveyed on 21 January
2022, and employees in the treatment group showed significantly
higher scores on a scale from O (lowest) to 10 (highest) in ‘work-life
balance’,‘work satisfaction’, ‘life satisfaction”and ‘recommendation to
friends’, and significantly lower scoresin ‘intention to quit’ (Extended
DataTable 2).

One possible explanation for the lower quit rates in the treatment
group is that quit rates in the control group increased because the
individuals in this group were annoyed about being randomized out
of the experiment. However, quit rates in the same Airfare and IT divi-
sions were 9.8% in the six months before the experiment—higher than
the rate for the control group during the experimental period. Quit
rates over the experimental period in the two other Trip.comdivisions
for which we have data (Business Trips and Marketing) were 10.5% and
9.8%—again higher than that for the control group during the experi-
mental period. This suggests that, if anything, the control-group quit
rates werereduced rather thanincreased by the experiment, possibly
because some of them guessed (correctly) that the policy would be
rolled out to all employees once the experiment ended.

Figure2showsthe changeinattrition rates by three splits of the data.
First, we examined the effect onattrition for the 1,217 non-managers and
395 managers separately. We saw a significant drop in attrition of 3.3
percentage points for the non-managers, which against a control-group
base of 8.6% is a 40% reduction (mean, o = 8.59, mean,,, = 5.33,
t(1215) =2.23, P=0.026). By contrast, there was an insignificant
increase in attrition for managers (mean, o = 2.96, mean,,,. = 3.13,
t(393) =-0.098, P=0.922). We also found that non-managers were
more enthusiastic before the experiment, with a volunteering rate of
35% (versus 22% for managers), matching the media sentiment that
although non-managerial employees are enthusiastic about WFH, many
managers are not (¢£(1610) = 4.86, P < 0.001).

Second, we examined the effect on attrition by total commute
length, splitting the sample into people with shorter and longer total
commutes on the basis of the median commute duration (two-way
commutes of 1.5 h or less versus those exceeding 1.5 h, with 648 and
611employees, respectively). We found that there was alarger reduc-
tion in quit rates (52%) for those with along commute (mean o =
6.00, mean,,,, = 2.89, t(609) =1.87, P=0.062). The reduction in quit
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Fig.2| WFH cut attritionby 33% overall, and had a particularly strong
effect for non-managers, women and those with longer commutes. Data
onl1,612employees’ attrition until 23 January 2022. Top left, all employees.
Only 1,259 employees filled out the baseline survey question on commuting
length, so the commute-length (two ways) sampleis for1,259 employees.
Samplesizesare 820 and 792 for control and treatment; 1,217 and 395 for non-
managers and managers; 570 and 1,042 for women and men; and 648 and 611
forshortandlong commuters, respectively. Two-tailed t-tests for the attrition
difference within each group between the control and treatment groups are

rates was similarly large for employees with along commute if we
instead defined along commute as a two-way commute time exceed-
ing 2 h (mean g = 7.33, mean,,,. = 1.89, t(307) = 2.31, P= 0.021).
Employees who volunteered to take part in the experiment had
longer one-way commute durations (Extended Data Table 3;
meann.vounteer = 0-80, Mean,yneeer = 0.89, £(1257) = -3.68, P < 0.001).
This is not surprising given that the most frequently cited benefit of
WFH is no commute’.

Third, we examined the effect on attrition by gender, examining the
570 female and 1,042 male employees separately. We found that there
was a 54% reduction in quit rates for female employees (mean .o =
9.2, mean,,,.=4.2,t(568) =2.40, P=0.017). For maleemployees, there
was an insignificant 16% reduction in quit rates (meang, = 6.15,
mean,,, = 5.15, ¢(1040) = 0.70, P= 0.487). This greater reduction in
quit rates among female individuals echoes the findings of previous
studies®* ¢, which suggest that women place greater value on remote
work thanmen do. Notably, although the treatment effect of WFH was
significantly larger for female employees, volunteers were less likely
to be female (mean, q,.voiunteer = 0-37, MeaN, g yneeer = 0.32, £(1610) = —2.02,
P=0.043); this might suggest that women have greater concerns about
negative career signalling by volunteering to WFH.

Employee performance and promotions

Another key question for Trip.com was the effect of hybrid WFH on
employee performance. To assess that, we examined four measures

July-December 2021
Il |n-person (control)
B Hybrid WFH (treatment)

January-June 2022

60 56.0 56.4

Distribution of performance grades (%)
Distribution of performance grades (%)

Fig.3| WFHhad nosignificant effect on performancereviews over the
nexttwo years. Results from performancereviews of 1,507 employeesin
July-December2021,1,355 employeesinJanuary-June 2022,1,301 employees
inJuly-December2022and 1,254 employeesin January-June 2023.Samples are
lower over time owing to employee attrition from the original experimental
sample. Two-tailed t-tests for the performance difference within each period
between the control and treatment groups, after assigning each letter
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(difference =2.40,s.e.=1.18, confidenceinterval (CI) =[0.0748,4.72], P=0.043)
forallemployees; (difference =3.26,s.e.=1.46,Cl=[0.392,6.12], P= 0.026)

for non-managers; (difference =-0.169,s.e.=1.73,Cl =[-3.57,3.23], P= 0.922)
for managers; (difference =5.01,s.e.=2.08, Cl=[0.915,9.10], P= 0.017) for
women; (difference =0.997,s.e.=1.43,Cl=[-1.82,3.81], P=0.487) for men;
(difference=2.61,s.e.=1.93,Cl=[-1.19, 6.41], P= 0.178) for employees

with median (90 min, two-way) or shorter commutes; and (difference =3.11,
s.e.=1.66,Cl=[-0.156,6.37], P=0.062) for above-median (90 min, two-way)
commuters.

of performance: six-monthly performance reviews and promotion
outcomes for up totwo years after the start of the experiment, detailed
performance evaluations, and the lines of code written by the com-
puter engineers. We also collected self-assessed productivity effects
of hybrid working from experimental participants before and after the
experiment to evaluate employee perceptions.

Performance reviews are important within Trip.com as they deter-
mine employees’ pay and career progression, so are carefully con-
ducted. The review process for each employee is built on formal
assessments provided by their managers, co-workers, direct reports
and, if appropriate, customers. They are reviewed by employees, col-
lated by managers and by the human resources team, and then dis-
cussed between the manager and the employee. This lengthy process
takes several weeks, providing a well-grounded measure of employee
performance. Although these reviews are not perfect, given their tight
link to pay and career development, both managers and employees
put alarge amount of effort into making these informative measures
of performance.

Figure 3 reports the distribution of performance grades for treat-
ment and control employees for the four half-year periods: July to
December 2021, January to June 2022, July to December 2022 and
JanuarytoJune2023. These four performance reviews span atwo-year
period from the start of the experimental period. Across all review
periods, we found no difference in reviews between the treatment
and control groups (Extended Data Table 4 and ‘Null results’ section
of the Methods).

July-December 2022

January-June 2023

518 533

253 25.2

15.9 16.1

Distribution of performance grades (%)
&
Distribution of performance grades (%)

gradeanumericvalue from1(D) to 5 (A), are (difference = 0.056,s.e.=0.043,
Cl=[-0.029,0.14], P=0.198) for July-December 2021; (difference = 0.034,
s.e.=0.044,ClI=[-0.0529,0.122], P= 0.440) for January-june 2022;
(difference =-0.019, s.e.=0.046,Cl=[-0.11,0.072], P= 0.677) for July to
December2022; and (difference = 0.046, s.e.=0.051,CI =[-0.054, 0.146],
P=0.369) for January-June 2023. The null equivalence tests areincluded in the
‘Nullresults’section of the Methods.
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Fig.4|WFH had nosignificant effect on promotions over the next two years.
Promotion outcomes for 1,522 employeesin July-December 2021,1,378
employeesinJanuary-June 2022,1,314 employeesin July-December 2022
and 1,283 employeesinjanuary-June 2023. Samples are lower over time

owing toemployee attrition from the original experimental sample. Two-tailed
t-tests for the promotion difference within each period between the control
and treatment groups are (difference =-0.86,s.e.=1.34,Cl =[-3.51,1.74],

Figure 4 reports the distribution of promotion outcomes for the
treatment and control employees for the same periods. We see no
evidence of a difference in promotion rates across treatment and
control employees. This is an important result given the evidence
that fully remote working can damage employee development and
promotions™18,

We also analysed the effects of treatment on performance grades and
promotions for avariety of subgroups, including managers, employees
with a manager in the treatment group, longer-tenured employees,
longer-commuting employees, women, employees with children,
computer engineers and those living further away, as well as looking
at whether internet speed had any effect. We found no evidence of a
difference in response to treatment across these groups (Extended
Data Table 5).

The experiment also analysed two other measures of employee
performance. First, the performance reviews at Trip.com have sub-
components for individual activities such as ‘innovation’, leadership’,
‘development’ and ‘execution’ (nine categories in all) when these
are important for an individual employee’s role. We collected these
data and analysed these scores for the four six-month performance
review periods. We found no evidence of a difference across these
nine major categories over the four performance review periods

B Baseline

End line

More than 35% less efficient

25-35% less efficient

15-25% less efficient

5-15% less efficient

66.4

About the same 712

5-15% more efficient

15-25% more efficient

25-35% more efficient Difference = —1.54

P <0.001
More than 35% more efficient 11

40 60 80

Change in productivity expectations (%)

Fig.5|Views on the effect of WFH on productivity improved after the
experiment, particularly for managers. Sample from1,315employees
(314 managers, 1,001 non-managers) at the baseline and 1,345 employees
(324 managers, 1,021 non-managers) at the end line. Two-tailed t-tests for the
differencein productivity expectations between baselineand endline, after
assigning anumeric value corresponding to the midpoint of the bucket,
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P=0.509) for July-December 2021 promotions; (difference = 0.12,s.e.= 0.85,
Cl=[-1.54,1.78],P=0.892) for January-June 2022 promotions; (difference =-0.51,
s.e.=1.12,CI=[-2.72,1.70], P= 0.651) for July-December 2022 promotions; and
(difference=-0.99,s.e.=1.02,Cl=[-2.99,1.00], P=0.328) for January-June 2023
promotions. The null equivalence tests areincluded in the ‘Null results’ section
ofthe Methods.

(Extended Data Table 6). Thisindicates that for categories thatinvolve
softer skills or more team-focused activities—such as development
and innovation—there is no evidence for a material effect of being
randomized into the hybrid WFH treatment. Second, for the 653
computer engineers, we obtained data on the lines of code uploaded
by each engineer each day. For this ‘lines of code submitted’ mea-
sure, we found no difference between employees in the control and
treatment groups (Extended Data Fig. 1 and ‘Null results’ section of
the Methods).

Self-assessed productivity

All experiment participants were polled before the experiment in
abaseline survey on 29 and 30 July 2021, which included a two-part
question on their beliefs about the effects of hybrid WFH on produc-
tivity. Employees were asked ‘What is your expectation for theimpact
of hybrid WFH on your productivity?’, with three options of ‘posi-
tive’, ‘about the same’ or ‘negative’. Individuals who chose the answer
‘positive’ were then offered a set of options asking how positive they
felt, ranging from [5% to 15%] up to [35% or more], and similarly so for
negative choices. For aggregate impacts we took the mid-points of
each bin, and 42.5% for >35% and -42.5% for <-35%. Employees were
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2 4 L J
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Baseline End line Baseline End line

are (baseline mean =-0.058, end-line mean =1.48, difference = -1.54,
s.e.=0.40,Cl=[-2.33,-0.753], P< 0.001). Two-tailed t-tests for the baseline
difference between the productivity expectations of managers and non-
managers are (difference =-3.28,s.e.=0.72, Cl =[-4.69,-1.86], P< 0.001),and
the t-tests for the end-line difference are (difference = -0.571,s.e. = 0.604,
Cl=[-1.76,0.615], P=0.345).
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resurveyed with the same question after the end of the experiment
on21January 2022.

The left panel of Fig. 5 shows that employees’ pre-experimental
beliefsabout WFH and productivity were extremely varied. The base-
line mean was -0.1%, but with widespread variation (standard devi-
ation of 11%). This spread should be unsurprising to anyone who has
beenfollowingthe active debate about the effects of remote work on
productivity. At the end-line survey conducted on 21January 2022,
the mean of these beliefs had significantly increased to 1.5%, revealing
that the experience of hybrid working led to a small improvement in
average employee beliefs about the productivity impact of hybrid
working (meany,in. = —0.06%, mean,, . = 1.48%, t(2658) = -3.84,
P <0.001). This could be because hybrid WFH saves employees
commuting time and is less physically tiring, and, with intermittent
breaks between group time and quiet individual time, can improve
performance® 2,

The right panel of Fig. 5 shows that in the baseline survey, mana-
gers were negative about the perceived effect of hybrid work on their
productivity, with a mean effect of —2.6%. Non-managers, by con-
trast, were significantly more positive, at +0.7% in the baseline survey
(Mean, oy manager = 0.7%, MeaN nz0e, = —2.6%, £(1313) = -4.56, P< 0.001). At
the end of the experiment, the views of managersimproved to1.0%, with
no evidence of adifference from the non-managers’ mean value of1.6%
(Mean on.manager = 1.62%, M@aAN 106, = 1.05%, £(1343) = -0.95, P= 0.345).
Hence, the experimentled managers to positively update their views
about how hybrid WFH affects productivity,and to more closely align
with non-managers.

Ofnote, wesaw that employeesin the treatment and control groups
had similar increases in self-assessed productivity (difference 0.58%,
s.d. =0.59%). Employees from four other divisions in Trip.com were also
polled about the productivity impact of hybrid WFH after the end of the
experimentin March2022, with amean estimate of +2.8% ona sample
of 3,461 responses—similar to the 1.5% end line for the experimental
sample. This suggests that even close exposure to hybrid WFH is suf-
ficient for employees to change their views, consistent with previous
evidence of a positive society-wide shift in perceptions about WFH
productivity after the 2020 pandemic®.

Discussion

Oncetheexperimentended, the Trip.com executive committee exam-
ined the dataand voted to extend the hybrid WFH policy to all employ-
eesin all divisions of the company with immediate effect. Their logic
was that each quit cost the company approximately US$20,000 in
recruitment and training, so a one-third reduction in attrition for the
firm would generate millions of dollars in savings. This was publicly
announced on 14 February 2022, with wide coverage in the Chinese
media. Since then, other Chinese tech firms have adopted similar hybrid
policies®.

This highlights how, contrary to the previous causal research focused
on fully remote work, which found mostly negative effects on produc-
tivity®”7, hybrid remote work can leave performance unchanged. This
suggests that hybrid working can be profitably adopted by organiza-
tions, given its effect on reducing attrition, which is estimated to cost
about 50% of an individual’s annual salary for graduate employees®.
Hybrid working also offers large gains for society by providing a valu-
able amenity (perk) to employees, reducing commuting and easing
child-care®*%,

The experiment was conducted ina Chinese technology firm based
inShanghai. Although it might not be possible to replicate these results
perfectlyinothersituations, Trip.comis a large multinational firm with
global suppliers, customers and investors. Its offices are modern build-
ings thatlook similar to those in many American, Asian and European
cities. Tripemployees worked 8.6 h per day on average, closetothe8 h
per day that is usual for US graduate employees®. The business had
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alarge dropin revenue in 2020 (see Extended Data Fig. 4), followed
by roughly flat revenues through the 2021 experiment period into
2022, so this was not a period of exceptionally fast or slow growth.
As such, we believe that these results— that is, the finding that allow-
ing employees to WFH two days per week reduces quit rates and has
alimited effect on performance—would probably extend to other
organizations. Also, this experiment analysed the effects of working
three days per week in the office and two days per week from home.
So, our findings might not replicate to all other hybrid work arrange-
ments, but we believe that they could extend to other hybrid settings
with a similar number of days in the office, such as two or four days
aweek. We are not sure whether the results would extend to more
remote settings such as one day a week (or less) in the office, owing to
potential challenges around training, innovating and culture in fully
remote settings.

Finally, we should point out two implications of the experimental
design. First, fullenrolmentinto hybrid schemesisimportant because
of concerns that volunteering might be seen as anegative signal about
career ambitions. The low volunteer rate among female employees,
despite their highimplied value (from the large reductions in quit rates
observed), is particularly notablein this regard. Second, thereis valuein
experimentation. Before the experiment, managers were net-negative
intheir views on the productivity impact of hybrid working, but after
the experiment, their views became net-positive. This highlights the
benefits of experimentation for firms to evaluate new working practices
and technologies.
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Methods

Location and set-up

Our experiment took place at Trip.comin Shanghai, China. InJuly 2021,
Trip.com decided to evaluate hybrid WFH after seeing its popular-
ity amongst US tech firms. The first step took place on 27 July 2021,
whenthe firmsurveyed1,612 eligible engineers, marketing and finance
employeesin the Airfare and IT divisions about the option of hybrid
WFH. They excluded interns and rookies who were in probation periods
because on-sitelearning and mentoring are particularly important for
those individuals. Trip.com chose these two divisions as representa-
tive of the firm, with amix of employee types to assess any potentially
heterogeneousimpacts. About half of the employeesin these divisions
are technical employees, writing software code for the website, and
front-end or back-end operating systems. The remainder work in busi-
ness development, with tasks such as talking to airlines, travel agents
or vendorsto develop new services and products; in market planning
and executing advertising and marketing campaigns; and in business
services, dealing with a range of financial, regulatory and strategy
issues. Across these groups, 395 individuals were managers and 1,217
non-managers, providing a large enough sample of both groups to
evaluate their response to hybrid WFH.

Randomization

The employees were sent an email outlining how the six-month
experiment offered them the option (but not the obligation) to WFH
on Wednesday and Friday. After the initial email and two follow-up
reminders, agroup of 518 employees volunteered. The firm randomized
employees with odd birthdays—those born on the first, third, fifth
and so on of the month—into eligibility for the hybrid WFH scheme
starting on the week of 9 August. Those with even birthdays—born on
thesecond, fourth, sixth and so on of the month—were not eligible, so
formed the control group.

The top management at the firmwas surprised at the low volunteer
rate for the optional hybrid WFH scheme. They suspected that many
employees were hesitating because of concerns that volunteering
would be seen as anegative signal of ambition and productivity. Thisis
notunreasonable. For example, a previous study? found in the US firm
they evaluated that WFH employees were negatively selected on pro-
ductivity. So, on 6 September, all of the remaining 1,094 non-volunteer
employees were told that they were alsoincluded inthe program. The
odd-birthday employees were again randomized into the hybrid WFH
treatment and began the experiment on the week of 13 September.
In this paper we analyse the two groups together, but examining the
volunteer and non-volunteer groups individually yields similar findings
of reduced quit rates and no impact on performance.

Employee characteristics and balancing tests

Figure 1 shows some pictures of employees working in the office
(left side). Employees all worked in modern open-plan offices in desk
groupings of four or six colleagues from the same team. By contrast,
when WFH, they usually worked alone in their apartments, typically in
theliving room or kitchen (see Extended Data Fig. 2).

The individuals in the experimental sample are typically in their
mid-30s. About two-thirds are male, all of them have a university
undergraduate degree and almost one-third have a graduate degree
(typically amaster’s degree). Inaddition, nearly half of the employees
have children (details in Extended Data Table 1).

In Extended Data Table 7 we confirm that this sampleis also balanced
across the treatment and control groups, by conducting atwo-sample
t-test. The exceptions are from random variation given that the sam-
pling was by even or odd day-of-month birthday—the control sample
is0.5yearsolder (P=0.06), and thisis presumably linked to why those
in this group have 0.06% more children (P=0.02) and 0.4 years more
tenure (P=0.09).

In Extended Data Table 3, we examine the decision to volunteer
for the WFH experiment. We see that volunteers were significantly
less likely to be managers (mean,g,.voiunteer = 0-28, mean,gyunceer = 0.17,
t(1610) = —4.85, P< 0.001) and had longer commute times (hours)
(mMean,on.volunteer = 0-80, Mean, g uneeer = 0.89, £(1257) = 3.68, P< 0.001).
Notably, we don’t find evidence of arelationship between volunteering
and previous performance scores (mean,,q,.ounteer = 3-81, MeaAN g nceer =
3.81, t(1580) = -0.02, P=0.985), highlighting, at least in this case, the
lack of evidence for any negative (or positive) selection effects around
WFH.

Extended Data Fig. 3 plots the take-up rates of WFH on Wednesday
and Friday by volunteer and non-volunteer groups. We see afew nota-
ble facts. First, take-up overall was about 55% for volunteers and 40%
for non-volunteers, indicating that both groups tended to WFH only
one day, typically Friday, each week. At Trip.com, large meetings and
product launches often happen mid-week, so Fridays are seenas abet-
ter day to WFH. Second, the take-up rate even for non-volunteers was
40%, indicating that Trip.com’s suspicion that many employees did
not volunteer out of fear of negative signalling was well-founded, and
highlighting that amenities like WFH, holiday, maternity or paternity
leave might need to be mandatory to ensure reasonable take-up rates.
Third, take-up surged on Fridays before major holidays. Many employ-
eesreturned to theirhome towns, using their WFH day to travel home
on the quieter Thursday evening or Friday morning. Finally, take-up
ratesjumped for both treatment-group and control-group employees
inlateJanuary 2022 after a case of COVID in the Shanghai headquarters.
Trip.com allowed all employees at that point to WFH, so the experi-
ment effectively ended early on Friday 21January. The measure of an
employee’s daily WFH take-up excludes leave, sick leave or occasions
when they cannot come to the office owing to extreme bad weather
(typhoon) or to the COVID outbreak in the company.

Null results

To interpret the main null results, we conduct null equivalence tests
using the two one-sided tests (TOST) procedurein R (refs. 29,30). This
test required us to specify the smallest effect size of interest (SESOI).
For the results pertaining to performance review measures, we use
0.5 as the SESOIL. This corresponds to half of a consecutive letter
grade increase or decrease, because we had assigned numeric values
to performance letter grades inincrements of 1, with the lowest letter
grade D being1, and the highest letter grade A being 5. We performed
equivalence tests for a two-sample Welch’s ¢-test using equivalence
bounds of +0.5. The TOST procedure yielded significant results
using the default alpha of 0.05 for the tests against both the upper
and the lower equivalence bounds for the performance measures for
July-December 2021 (¢(1504) =-10.20, P< 0.001)),January-June 2022
(¢(1353) =-10.57, P< 0.001)), July-December 2022 (£(1299) =10.34,
P <0.001)) and January-June 2023 (¢£(1248) = -8.80, P < 0.001)).
The equivalence test is therefore significant, which means we can
reject the hypothesis that the true effect of the treatment on per-
formance is larger than 0.5 or smaller than -0.5. So, we interpret the
performance effects of the treatment to be actually null on the basis
of the SESOI we used, as opposed to no evidence of a difference in
performance.

We conducted null equivalence results for the effect of the treatment
on promotions using 2 as the SESOI, corresponding to +2 percentage
points (pp) difference in promotion rates. Although we canreject the
null hypothesisthat the true effect of treatment on promotionis larger
than 2 pp or smaller than -2 pp in January-June 2022 (£(1376) = -2.22,
P=0.013) and July-December 2022 (¢(1306) =1.33, P=0.092), we
fail to reject the null equivalence hypothesis in July-December 2021
(¢(1513) = 0.83, P=0.203) and January-June 2023 (¢(1250) = 0.98,
P=0.163). Thus, we interpret the results on promotion as no evidence
of adifference between promotion rates across treatment and control
employees.



We also conducted the equivalence test for lines of code using
29lines of code per day as the SESOI, which corresponds to10% of the
mean number of lines of code for the control group. We arrive at this
SESOl on the basis of rounding down the productivity effects of previ-
ous findings®'°. We canreject the equivalence null hypothesis for lines
of code (¢(92362) =-2.74, P=0.003)) so we interpret the effect of the
treatment as a null effect.

Volunteer versus non-volunteer groups

In the main paper we pool the volunteer and non-volunteer groups.
InExtended Data Table 5 we examine the impacts on performance and
promotions and we see no evidence of a difference in performance
and promotion treatment effects for volunteer versus non-volunteer
groups (column 9).

Performance subcategories

The company has arigorous performance-reviewing process every

six months that determines employees’ pay and promotion, so is

carefully conducted. The review process for each employee is built
on formal reviews provided by their managers, project leaders and
sometimes co-workers (peer review). Managers are more like an

employee’s direct managers for organizational purposes, but for a

particular project, the project leader could be another higher-level

employee. In such a case, the manager of the employee would ask
that project leader for an opinion on the employee’s contribution to
the project. An individual’s overall score is a weighted sum of scores
fromvarious subcategories that managers have broad flexibility over
defining, because tasks differ across employees, and managers would
give ascore for each task. For example, an employee running a team
themselves will have subcategories around developing their direct
reports (leadership and communication), whereas an employee run-
ning a server network will have subcategories around efficiency and
execution. The performance subcategory data come from the text
of the performance review. We first used the most popular Chinese
word segmentation package in Python, named Jieba, to identify the
most frequent Chinese words from task titles across four performance
reviews. We also removed meaningless words and incorporated com-
mon expressions such as key performance indicators (‘KPI'), objec-

tives and key results (‘OKR’), ‘rate’ and ‘%’. This process resulted in a

total of 236 unique words and expressions. We then manually catego-

rized those most frequent keywords into nine major subcategories

(see below) by meanings and relevance. Finally, on the basis of the pres-

ence of keywordsinthe task title, tasks were groupedinto the following

subcategories:

» Communication tasks are those that involve communication, col-
laboration, cooperation, coordination, participation, suggestion,
assistance, organization, sharing and relationships.

» Development tasks are those that involve coding or codes, data or
datasets, systems, techniques and skills.

- Efficiency tasks are those that involve cost reduction, ratios, return
oninvestment (ROI), rate, %, improvement, growth, lifting, adding,
optimizing, profit, receiving, gross merchandise value (GMV), OKR,
KPI, work and goal.

- Execution tasks are those that involve execution, conducting, main-
tenance, delivery, output, quality, contribution and workload.

« Innovation tasks are those that involve development, R&D and inno-
vation.

« Leadership tasks are those thatinvolve leadership, managing or man-
agement, approval, internal, strategy, coordination and planning.

« Learning tasks are those that involve learning, growing, maturing,
talent, ability, value competitiveness and personal improvement.

« Project tasks are those thatinvolve project, supply, product, business
line, cooperation and clients.

« Risk tasks are those thatinvolve risk, compliance, supervision, record-
ing and monitoring, safety, rules and privacy.

Data sources

Data were provided by a combination of Trip.com sources, including
human resources records, performance reviews and two surveys. All
datawere anonymized and coded using ascrambled individual ID code,
sono personally identifiable information was shared with the Stanford
team. The datawere drawn directly from the Trip.com administrative
data systems on amonthly basis. Gender is collected by Trip.com from
employees when they join the company.

Subsamples

The full sample has 1,612 experiment participants, but we have 1,507,
1,355,1,301 and 1,254 employees, respectively, in the subsamples for
the four performance reviews from July-December 2021, January-
June 2022, July-December 2022 and January-June 2023. These smaller
samples are due to attrition. In addition, for the first performance
review in July-December 2021, 105 employees did not have sufficient
pre-experiment tenure to support a performance review (they had
joined the firmless than three months before the experimental draw).
Thereview text data covers1,507,1,339,1,290 and 1,246 people, as some
employees do have an overall score and review text but do not have
additional and task-specific scores. The reasonis that these employees
donothavethefullrange of all tasks, so their managers did not write the
fullreview script. For the two surveys, Trip.com used Starbucks vouchers
toincentivize response and collected responses from1,315employees
(314 managers, 1,001 non-managers) at the baseline on the left, and that
of1,345 employees (324 managers, 1,021 non-managers) at theend line.

Testings

Alltests used two-sided Student ¢-tests unless otherwise stated. Analysis
wasrunonStatavl7 and v18, R version 4.2.2. Unless stated otherwise,
no additional covariates are included in the tests. The null hypothesis
for all of the tests excluding null equivalence tests is a coefficient of
zero (for example, zero difference between treatment and control).

Inclusion and ethics statement

The design and execution of the experiment was run by Trip.com. No
participants were forced to WFH owing to the experiment (the entire
firm was, however, forced to WFH during the pandemic lockdown).
The treatment sample had the option but not the obligation to WFH
on Wednesday or Friday. The experiment was designed, initiated and
run by Trip.com. N.B. and R.H. were invited to analyse the data from
the experiment, with consent for data collection coming from Trip.
cominternally. The experiment was exempt under institutional review
board (IRB) approval guidelines because it was designed and initiated
by Trip.com, before N.B.and R.H. were invited to analyse the data. Only
anonymous data were shared with the Stanford team. Trip.com based
the experimental design and execution on their previous experience
with WFH randomized control trials”.

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

The datanecessarytoreproduce the primary results of this study can be
found at https://doi.org/10.7910/DVN/6X4ZZL. These datahave been
anonymized and splitinto individual files to ensure that no individual
isidentifiable. All figures and tables can be replicated using this data.

Code availability

The code necessary toreproduce the primary results of this study can
be found at https://doi.org/10.7910/DVN/6X4ZZL.
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Extended DataFig.1|WFH had no effect onlines of code written. The data
covesthe experimental period starting on 9 August 2021 for the first wave and
13 September for the second wave, running to 23 January 2022, for both waves.
Lines of code submitted per day is available for 653 employees whose primary
role was writing code, spanning atotal of 95,494 days. Lines are those uploaded
to trip.comon adaily basis. Data plotted onalog-2 scale for readability.
Reported Pvalueis calculated using a two-sided t-test on the number of code

lines and the difference is for control minus treatment. When using

log,(code lines) the difference has a Pvalue of 0.750 (noting the sampleis
27,605 days because of dropping O values). When using log,(1 + code lines) the
difference hasaPvalue of 0.0103, with treatment having the higher average
values. The nullequivalence testsareincluded in the ‘Null results’ section of the
Methods.



Article

\\\\\\\\\,

y

_— =
— =
= !

Extended DataFig.2|Home (October 2021). Employees set up basic working environmentsin their living rooms, studies, or kitchens, and bring back company

laptopsifnecessary.
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volunteer status. Data for 1,612 employees from 9 August 2021 (volunteers) Take-uprateis percentage of Wednesday and Friday each week they WFH.

and 13 September (non-volunteers) to 23 January 2022. Public holidays,
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Extended Data Table 1| Descriptive statistics

n mean sd min pl0 median p90 max

Age 1612 32.61 540 22 26 3 40 52
Children 1612 048 0.50 0 0 0 | /|
Commute (hours) 1259 083 043 0.033 033 075 150 2
Female 1612 0.35 0.48 0 0 0 1 I
Manager 1612 0.25 0.43 0 0 0 1 1
Post Graduate Degree 1612  0.32 047 0 0 0 1 1
Prior Performance 1582 381 0.76 1 3 4 5 5
Tenure (years) 1612 B35 463 33 133 57 138 22
Hybrid WFH (Treatment) 1612 0.49  0.50 0 0 0 1 1

Data from 1,612 experiment participants. Commute (hours) is one way. Only 1,259 employees filled out the baseline survey question on commuting length. Only 1,582 employees had a previous
performance review, with the other 30 employees having joined too recently to have this.
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Extended Data Table 2 | Job-satisfaction-survey measures were higher for employees in the treatment group

In-person (Control) Hybrid WFH (Treatment) Diff. p-value n

Work-life balance 6.946 7.484 0.538  0.000 1345
Work satisfaction 7.835 8.185 0.351  0.000 1345
Life satisfaction 7.462 7.813 0.352  0.000 1345
Recommend to friends 7.994 8.346 0.352  0.000 1345
Intention to quit -0.107 -0.131 -0.024  0.008 1345

Sample from 1345 employees (446 volunteers, 899 non-volunteers) in the end-line survey. Values for intention to quit range from -0.325 (lowest) to 0.325 (highest). Values for the other
variables range from O (lowest) to 10 (highest). For example, ‘Would recommend to friends’ ranges from ‘Definitely no’ at O to ‘Definitely yes’ at 10. P values are calculated using two-tailed t-tests
for the difference between the control and treatment groups.



Extended Data Table 3 | Volunteers are more likely to be non-managers, have longer commutes and less tenure

Non-volunteer Obs Non-volunteer Mean Volunteer Obs Volunteer Mean Diff. p-value

Age 1094 32.92 518 31.96 -0.96 0.00
Children 1094 0.49 518 0.46 -0.03 0.33
Commute (hours) 816 0.80 443 0.89 0.09  0.00
Female 1094 0.37 518 0.32 -0.05 0.04
Manager 1094 0.28 518 0.17 -0.11  0.00
Post Graduate Degree 1094 0.32 518 0.34 0.02 0.48
Prior Performance 1071 3.81 511 3.81 0.00 0.99
Tenure (years) 1094 6.84 518 5.31 -1.53  0.00

Data from 1,612 experiment participants. Commute (hours) is one way. Only 1,259 employees filled out the baseline survey question on commuting length. Only 1,582 employees had a previous
performance review, with the other 30 employees having joined too recently to have this. P values are calculated using two-tailed t-tests for the difference between volunteer and non-volunteer
groups.
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Extended Data Table 4 | Tests of the productivity impact of hybrid WFH

In-person (Control) Obs In-person Mean Hybrid WFH (Treatment) Obs Hybrid WFH Mean Diff. SE  p-value

Performance 2021 Jul-Dec 759 3.49 748 3.44 -0.06 0.04 0.20
Performance 2022 Jan-Jun 681 3.55 674 3.51 -0.03 0.04 0.44
Performance 2022 Jul-Dec 655 3.50 646 3.52 0.02 0.05 0.68
Performance 2023 Jan-Jun 633 3.46 621 341 -0.05 0.05 0.37
Promotion 2021 Jul-Dec 766 6.92 756 7.80 089 1.34 051
Promotion 2022 Jan-Jun 693 2.60 685 2.48 -0.12 0.85 0.89
Promotion 2022 Jul-Dec 661 4.08 653 4.59 0.51 1.12 0.65
Promotion 2023 Jan-Jun 647 2.94 636 3.93 099 1.02 0.33
Lines of code 46767 289.97 48727 280.37 -9.60 7.05 0157

Sample sizes for promotions, 1,522 employees in July to December 2021, 1,378 employees in January to June 2022, 1,314 employees in July to December 2022 and 1,283 employees in January
to June 2023; for performance reviews, 1,507 employees in July to December 2021, 1,355 employees in January to June 2022, 1,301 employees in July to December 2022 and 1,254 employees in
January to June 2023; and 653 employees for lines of code. All tests two-sided t-tests of a zero-null. The null equivalence tests are included in the ‘Null results’ section of the Methods.



Extended Data Table 5 | No evidence of performance or promotion treatment heterogeneity

0] ® ® B © D ® 0 [OE©) ® @ ) [OEENG) ® O
Hybrid WFH 0056 0011 0070 -0.032 -0.075 0066 -0.030 -0.047 -0.064 Hybrid WFH 0009 -0.007 -0.004 -0.003 0020 -0.000 0014 0021 0011
{0.198} {0.860} {0.302} {0.602} {0.158} {0.177} {0.614)} {0.433} {0.223} {0503} {0.723} {0.838} {0.880} {0.224} {0.992} {0.460} {0.193} {0.518}
Children -0.043 Children -0.081
{0477} {0.000}
Hybrid WFH*Children -0.151 Hybrid WFH*Children 0.023
{0.079} {0.380}
Long commute -0.120 Long commute 0.052
{0.061} {0.018}
Hybrid WFH*Long commute 0.020 Hybrid WFH*Long commute 0.028
{0.768) {0367}
Engineer 0.078 Engineer 0.051
{0.200} {0.008}
Hybrid WFH*Engineer -0.051 Hybrid WFH*Engineer 0.025
{0.554) {0.344)
Female 0.127 Female 0.007
{0.048} {0.711}
Hybrid WFH*Female 0.064 Hybrid WFH*Female -0.032
{0.483} {0.261}
Manager 0286 Manager -0.067
{0.000} {0.002}
Hybrid WFH*Manager 0058 Hybrid WFH*Manager 0.034
{0.552} {0274}
Long tenure -0.133 Long tenure -0.058
{0.028} {0.002}
Hybrid WFH*Long tenure -0.065 Hybrid WFH*Long tenure -0.015
{0.448} {0.568}
Hybrid WFH manager 0.043 Hybrid WFH manager 0.036
{0.483} {0.063}
Hybrid WFH*Hybrid WFH manager -0.021 Hybrid WFH*Hybrid WFH manager -0.034
{0.810} {0.213}
Volunteer -0.081 Volunteer -0.003
{0219} {0.903}
Hybrid WFH*Volunteer 0.029 Hybrid WFH*Volunteer 0.005
{0.757} 0.875)
N 1507 1507 1180 1507 1507 _ 1507 1507 _ 1507 _ 1507 N 1507 1507 1180 1507 1507 _ 1507 1507 1507 _ 1507

Regression result tables, with each column being OLS regression. The dependent variables are the performance measure after assigning each letter grade a numeric value from1(D) to 5 (A)
(left) and promotion indicator (right). Children is an indicator for having children and long commute is an indicator for commuters with above-median commute time, which is missing in
unreported cases. All others are binary definitions. P values for two-tailed t-tests are reported in curly brackets. Sample sizes in the row ‘N’ at the foot of the table may be lower than the full
sample if data are only present for subsamples (for example, survey respondents). No other covariates are included.
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Extended Data Table 6 | No evidence of a difference on performance subcategories for the WFH group

Communication Development Efficiency Execution Innovation Leadership Learning Project Risk

2021 July-December

Hybrid WFH (Treatment) Mean 3.73 3.73 3.74 3.72 3.73 3.74 3.73 3.73 3.76
In-person (Control) Mean 3.70 3.71 3.73 3.72 3.74 3.71 3.70 371 375
P-value of difference 0.44 0.51 0.54 0.99 0.70 0.51 0.40 0.46 0.92
N 1036 1093 1479 1408 853 608 1148 1372 1018

2022 January-June

Hybrid WFH (Treatment) Mean 3.74 372 3.72 3.71 3.70 3.70 3.71 371 374
In-person (Control) Mean 3.75 3.75 3.76 3.76 3.74 3.71 3.74 3.75 3.75
P-value of difference 0.71 0.33 0.10 0.044 0.27 0.82 0.44 0.12 0.72
N 959 973 1307 1262 794 552 1058 1240 948

2022 July-December

Hybrid WFH (Treatment) Mean 3.72 3.73 3.75 3.72 3.72 3.68 3.72 373 3.73
In-person (Control) Mean 3.73 3.72 3.74 3.72 3.74 3.71 3.74 3.72 3.73
P-value of difference 0.80 0.64 0.60 0.91 0.59 0.51 0.43 064 078
N 910 935 1257 1199 765 521 996 1196 906

2023 January-June

Hybrid WFH (Treatment) Mean 3.78 3.78 3.77 3.77 3.79 3.78 3.74 3.77 3.78
In-person (Control) Mean 3.75 3.74 3.78 3.75 3.78 3.78 3.73 3.76  3.78
P-value of difference 0.50 0.17 0.86 0.61 0.78 0.91 0.86 0.66 0.85
N 845 872 1188 1144 711 481 900 1156 808

Results from 1,507 employees in July to December 2021, 1,339 employees in January to June 2022, 1,290 employees in July to December 2022 and 1,246 employees in January to June 2023.
Probability values for difference in treatment and control distributions calculated using two-sided t-tests. Results reported for subcategories in which a score existed—so, for example, in July to
December 2021, 1,093 employees were assessed for ‘Development’.



Extended Data Table 7 | Balance table

In-person (Control) Hybrid WFH (Treatment)

n  mean sd n  1mean sd Diff.  p-value
Age 820 32.86 547 792 32.35 5.1 -0.515  0.06
Children 820 0.51 050 792 0.45 0.50 -0.059  0.02
Commute (hours) 636 082 043 623 0.84 0.43 0.024  0.33
Female 820 0.35 048 792 0.36 0.48 0.017  0.47
Manager 820 025 043 792 0.24 0.43 -0.005  0.81
Post Graduate Degree 820 0.31 0.46 792 0.34 0.47 0.034 0.15
Prior Performance 808 3.79 0.78 774 3.83 0.74 0.035 0.36
Tenure (years) 820 6.54 4.66 792 6.15 4.58 -0.396  0.09

Data from 1,612 experiment participants. Commute (hours) is one way. Only 1,259 employees filled out the baseline survey question on commuting length. Only 1,582 employees had a previous
performance review, with the other 30 employees having joined too recently to have this. Control and treatment randomization was by odd-even birthday within the month. P values are
calculated using two-tailed t-tests for the difference between the control and treatment groups.
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Data necessary to reproduce the primary results of this study are included in www.bit.ly/3q54770 This data has been anonymized and split into individual files to
ensure no individual is identifiable. All figures and tables can be replicated using this data.
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Research sample 1612 employees in a Chinese technology company in 2021-2022.

Sampling strategy All engineering, marketing and finance employees in the Airfare and IT divisions excluding interns and new hires.

Data collection Data collected by the company internally.

Timing Experiment started ran from July 2021 to January 2022.

Data exclusions No data were excluded.

Non-participation All employees (excluding interns and new hires) in the Airfare and IT divisions participated in the experiment.

Randomization The firm randomized with a coin flip that odd employees, those born on the 1st, 3rd, 5th, 7th, etc., would become eligible for the

hybrid-WFH scheme starting on the week of the 9th of August. Those with even birthday, so born on the 2nd, 4th, 6th etc. of the
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Authentication Describe-any-atithentication-procedures foreach-seed-stock-tised-ornovel-genotype-generated—Describe-any-experiments-used-to
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