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Aim of the paper

This paper studies the inefficiency of worker time use

•We offer a simple model of how a worker allocates time/effort across different
projects over time (time use)

–We construct an individual production function where task juggling (time
use) is one of the inputs

•We empirically study the impact of time use on productivity

–We show that our workers (judges) juggle tasks and have persistent pro-
ductivity differences

–We estimate the production function in a quasi-experimental setup where
cases (tasks) are allocated randomly to judges

Just groundwork: report novel evidence for hopefully larger research agenda on
time use in organizations.

1



Stylized Facts from the Time Use Literature

Pervasive (but unremarked) fact of labor economics: most “white-collar” projects
are carried out in short incremental steps, each of which is interleaved
with bits of work on other projects (i.e., multitasking).

For example, in a time-diary study of software engineers Perlow (1999) reports
that

“A large proportion of the time spent uninterrupted on individ-
ual activities was spent in very short blocks of time, sandwiched
between interactive activities. Seventy-five percent of the blocks of
time spent uninterrupted on individual activities were one hour or
less in length, and, of those blocks of time, 60 percent were a half
an hour or less in length.”
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Similarly, in their study of information consultants Gonzalez and Mark (2005,
p. 151) report that:

“The information workers that we studied engaged in an average
of about 12 working spheres per day. [...] The continuous engage-
ment with each working sphere before switching was very short, as
the average working sphere segment lasted about 10.5 minutes.”

• Bottom line: task juggling is a descriptively important feature of time use
on the job.
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Time Use by Judges and Our Findings
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We estimate that an exogenous increase by 8% of task juggling (10 cases)

• Increases duration by 3 %

• Needs a 4% increase in effort to keep duration constant
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Roadmap

i. Preliminaries.

ii. The “lab” under study and the selection of the sample.

iii. Evidence of persistent productivity differences and use of time (task juggling).

iv. The model of tasks juggling and duration of trials.

v. Estimation of the production function of judges in an IV-FE framework.

vi. Extensions: quality, switching costs or benefits.

vii. Field Experiment: pilot.
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The data from the “lab”

We collected 58,280 cases filed in the Labor Court of Milan between 2000-2005.

We tracked:

• The entire history of (almost) each case from filing, and assignment to each
judge to the sentence (or to other kinds of ends).

• The exact timing of the events, including the scheduling of each court hear-
ing;

For each Judge-Quarter we can compute precise measures of:

• The duration of cases, throughput, appeal rate (her Performance);

• The number of new opened cases and active cases (her Juggling);

• The number of new randomly assigned cases (her Workload);

• The number of hearings per quarter (her Effort);

• The number of hearings to close a case (her Ability).

Remark: We have NO info on Judges’ characteristics.
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The lottery and the sample selection

Cases are assigned randomly to judges on a daily basis following a Constitutional
principle (Art. 25).

We drop judges who do not get a full load of cases, for example because they
are assigned also to other special duties (Head of the labour court, exam com-
mittees, etc.).

The lottery generates, on the remaining Judges, comparable portfolios of con-
troversies in terms of both quantity and quality.

Differences in the composition of the portfolio of controversies and in the quan-
titative workload are small and randomly generated across judges.
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Table 1: Variability of assignments per quarter across judges

Quarter of observation New cases per judge Number
Average St. Dev. of judges

2000q1 129 13 18

2000q2 112 11 18
2000q3 82 7 17

2000q4 120 22 17
2001q1 137 20 17
2001q2 134 11 17

2001q3 120 14 17
2001q4 123 21 18

2002q1 134 30 18
2002q2 149 19 16

2002q3 100 11 16
2002q4 144 17 16

2003q1 147 19 16
2003q2 139 21 16
2003q3 108 12 15

2003q4 131 29 16
2004q1 139 17 15

2004q2 151 23 16
2004q3 108 23 17

2004q4 114 31 17
2005q1 123 28 13

2005q2 155 43 13
2005q3 132 18 11
2005q4 161 33 11

Average 128 28 17
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Table 2: The panel structure

Judge identifier Number of quarters of service per year Total number of Average number of

2000 2001 2002 2003 2004 2005 quarters of service new cases per quarter

1 4 4 4 4 4 0 20 107
3 4 4 1 0 0 0 9 105

5 4 4 4 4 4 4 24 143
6 4 4 4 4 4 0 20 129

7 4 4 4 4 4 2 22 118
8 4 1 4 4 4 0 17 119
9 4 4 1 0 0 0 9 110

10 4 4 4 2 0 0 14 118
11 4 4 4 4 4 4 24 141

12 4 4 4 2 4 4 22 138
13 4 4 4 4 4 2 22 120

14 4 4 4 2 0 0 14 125
15 4 4 4 4 4 0 20 127
18 0 0 0 0 4 4 8 152

19 2 4 4 4 2 4 20 122
20 4 4 4 4 4 4 24 137

21 4 4 4 4 4 4 24 120
22 4 4 4 4 4 4 24 138

24 4 4 4 4 4 4 24 135
29 0 0 0 2 4 4 10 150

30 0 0 0 3 4 4 11 121

Total (average in last col) 70 69 66 63 65 48 381 128
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Table 3: Tests for the random assignment of cases to judges

Quarter Type Zip code of Number of Number of
of controversy plaintif’s lawyer involved parts Judges

2000q1 .089 .052 .003 18
2000q2 .003 .095 .065 18
2000q3 .230 .150 .039 17
2000q4 .045 .015 .000 17
2001q1 .430 .000 .330 17
2001q2 .000 .610 .420 17
2001q3 .760 .670 .660 17
2001q4 .770 .610 .830 18
2002q1 .032 .140 .410 18
2002q2 .130 .570 .270 16
2002q3 .048 .180 .270 16
2002q4 .008 .057 .016 16
2003q1 .720 .410 .410 16
2003q2 .620 .770 .000 16
2003q3 .350 .058 .400 15
2003q4 .120 .098 .033 16
2004q1 .850 .470 .780 15
2004q2 .950 .800 .950 16
2004q3 .190 .100 .040 17
2004q4 .140 .340 .960 17
2005q1 .580 .230 .095 13
2005q2 .004 .810 .450 13
2005q3 .660 .430 .360 11
2005q4 .160 .510 .490 11

N. of rejections 7 2 7 .

Largest balanced panel .11 .22 .073 .
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Figure 1: Differences in performance between judges with randomly assigned workload
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Figure 2: Persistent differences in performance
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Figure 3: Trade-off (non) accuracy and speed
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THE SIMPLEST MODEL OF MULTITASKING
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Comments on the simplest model of multitasking

Good features of the simplest model:

• It shows how the conventional inputs (effort, complexity of project) and the
novel input (time use) contribute to productivity (duration of projects).

Limiting features:

• No operationalization of time use input when blow up the model (more
projects, more complexity).

• Too primitive to take to data (judges).

Caveat: See Coviello et al. (2011) for a model of excessive multitasking

• Focus on the production function
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The model

Consider a judge facing a single case that requires S hearings for completion.

If the judge holds e hearings per quarter, the duration of this single case will be:

D =
S

e

A Judge in a generic quarter and a more sophisticated scenario:

• Receives αq cases, each requiring Sq hearings to be completed;

• Has A0 active cases (juggles) at the beginning of each quarter;

• Opens νq new cases (schedules the first hearing);

• Holds eq hearings;

• Rotates tasks over the A0 + νq active cases;

• Closes ωq cases.
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The benchmark of a stable rotation

Different work schedules originate different time profiles of disposition, depend-
ing on the pace at which new cases are opened.

A useful benchmark is the specific pace that gives rise to a stable rotation.

A stable rotation requires that cases are disposed at the same rate at which
they are opened, and active cases are constant.

In order to maintain a stable rotation the number of new opened cases per
quarter is:

ν =
e

S
= ω

and this is also the number ω of closed cases per quarter.
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Figure 4: Work flow in a stable rotation
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Duration of assigned cases in a stable rotation

Given that α cases are assigned per quarter, a case assigned in quarter q finds

A0 + αq − ωq

unfinished cases in front of it, where A0 is the starting lot of active cases.

The duration Dq of a case is the time it takes to adjudicate the unfinished cases
that precede it:

Dq =
A0 + αq − ωq

ω
. (1)

And since in a stable rotation ω = ν = e
S :

Dq =
(A0 + αq)

e
S

− q. (2)

A linearized version of equation ?? would be:

Di,q = γ0 + γ1αi,q + γ2

( e

S

)

i,q
+ γ4q + γ5Ai,0 + ui,q (3)
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Figure 5: Are judges in a stable rotation?

40
80

12
0

16
0

20
0

2000q1 2001q1 2002q1 2003q1 2004q1 2005q1
Quarter

Opened Cases Closed cases

Best 7 Judges

40
80

12
0

16
0

20
0

2000q1 2001q1 2002q1 2003q1 2004q1 2005q1
Quarter

Opened Cases Closed cases

Worst 7  Judges
50

15
0

25
0

35
0

2000q1 2001q1 2002q1 2003q1 2004q1 2005q1
Quarter

Best 7 Judges Worst 7 Judges

Active cases

15
0

25
0

35
0

45
0

2000q1 2001q1 2002q1 2003q1 2004q1 2005q1
Quarter

Best 7 Judges Worst 7 Judges

Duration

20



The effect of increasing active cases out of a stable rotation

Proposition 3. Starting from any work schedule (including a stable rota-
tion), increasing νq, the number of cases newly opened in quarter q, while
keeping constant standardized effort

(

e
S

)

q
, increases the total duration of

cases assigned at q.

• Anticipating the opening of a case:

– guarantees that this case is started earlier,

– but not that it is finished earlier because the judge simply increases the
number of active cases on which he rotates tasks.

• Before the judge finishes the new case she still needs to finish all the cases
that precede it, and this is not made any faster if she opens more cases.

• On the contrary, anticipation redirect the judge’s effort away from working
on the cases that precede the new one and are closer to completion.
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Figure 6: Increasing task juggling from a stable rotation
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Estimable model of duration out of a stable rotation

The correct specification must include a variable Pi,q that measures how task
juggling changes overtime with respect to the initial condition.

Di,q = β0 + β1αi,q + β2

( e

S

)

i,q
+ β3Pi,q + β4q + δi + ǫi,q (4)

We measure the degree of task juggling Pi,q in two alternative but related ways:

• Ai,q: the number of active cases on the table of judge i in quarter q,

• νi,q: the number of new opened cases by judge i in quarter q.

δi is a judge specific effect that absorbs the time-invariant propensity to task
juggling.

Task juggling Pi,q and standardized effort
(

e
S

)

i,q
are not randomly assigned.
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Identification

Valid instruments are offered by:

• The realization of the lottery that assigns cases to judges:

– The actual number of new urgent cases,

– The actual number of new complicated cases,

• The “60 days rule for the first hearing”:

– It prescribes that judges should hold the first hearing no later than 60
days after assignment,

– There is no automatic penalty in case of delay but long delays may put
the judge under disciplinary inquisition.

Interestingly, judges under inquiry for this reason defended themselves showing
that, by working sequentially, they had lower total durations than their col-
leagues, and were indeed acquitted.
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Figure 7: The “60-days rule” and the distribution of first hearings by vintage of cases
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Definition of the instrument for task juggling

The “60 days” rule works like a bell that rings reminding judges that they should
start acting on cases.

The instrument Zi,q is the ratio of the number of cases assigned to judge i

in the previous quarter divided by the total number of cases assigned in the
previous and current quarters:

Zi,q =
αi,q−1

αi,q−1 + αi,q
(5)

Judges who feel the pressure of the “60 days” rule will open more new cases
and this is expected to increase the duration of all their assigned cases.

As most assignment-to-treatment, also this one displays non-compliance.

It is judge specific and randomly assigned because it depends only on the random
allocation of new cases to judges in the current and previous quarters.
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Table 4: Descriptive statistics

Mean sd p25 p50 p75 n

Outcomes:
Total duration 290 77 229 285 352 381

Total duration of the cases in the highest decile 766 217 618 753 906 381
Inactive duration 127 36 98 122 150 381

Fraction of total duration that is inactive 45 10 38 43 50 381
Closed cases per quarter 119 35 98 122 145 381

Task juggling:

Active cases at the end of quarter 210 74 154 206 266 381
New opened cases per quarter 127 46 93 137 159 381

Workload, effort, and ability:
New assigned cases per quarter 128 28 111 132 146 381
Hearings per quarter 396 125 306 425 490 381

Hearings per case 3.2 .57 2.9 3.3 3.6 381
Standardized effort per quarter 128 45 98 131 156 381

Composition of the workload:
Fraction of new urgent cases assigned per quarter 16 8.1 9 17 22 381

Fraction of new difficult cases assigned per quarter 12 7.1 5.7 12 19 381
Fraction of cases beyond the “60 days limit” 51 6.5 47 51 55 381

Note: All variables are defined per quarter. Standardized effort is defined as the ratio between the Hearings per quarter and the Hearings per case and can be interpreted as the potential number of trials that a judge
could complete in a quarter given her average number of hearings per case.
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Table 5: The effect of task juggling on duration

Estimation Method OLS-FE IV-FE OLS-FE IV-FE

Variables (1) (2) (3) (4)

νi,q: New opened cases per quarter 0.39 0.86

(0.08) (0.37)

Ai,q: Active cases at the end of quarter 0.29 0.62

(0.07) (0.30)

αi,q: New assigned cases per quarter 0.31 0.05 0.35 0.18

(0.09) (0.19) (0.09) (0.15)

e
S i,q

: Standardized effort per quarter -0.84 -1.81 -0.67 -1.18

(0.09) (0.42) (0.08) (0.30)

Implicit trend 4.25 6.67 1.95 1.04

( 0.60) ( 1.12) (0.58 ) (1.23)

Cragg-Donald Wald F statistic (Joint) 15.19 8.88
Sargan test (p-value) 0.93 0.28
Judges fixed effects Yes Yes Yes Yes

Quarters fixed effects Yes Yes Yes Yes

Observations 381 381 381 381
Number of Judges 21 21 21 21
R2 0.54 0.34 0.55 0.43

R2 including judges’ fixed effects 0.85 0.79 0.85 0.81

Note: Robust standard errors in parentheses. Standardized effort is defined as the ratio between the Hearings per quarter and the Hearings per case and can be interpreted as the potential number of trials that a judge
could complete in a quarter given his average number of hearings per case. F-first excluded instruments (Joint) denotes the minimum eigenvalue of the joint first-stage F-statistic. When denoted with “Yes”, regressions
include Judges FE (21 dummies); Quarter dummies (2000q1-2005q4).
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Table 6: First stage regressions

Endogenous dependent variable e
S

ν A

Variables (1) (2) (3)

Fraction of new urgent cases assigned per quarter 2.10 1.02 -0.92

(0.48) (0.31) (0.65)

Fraction of new difficult cases assigned per quarter -0.94 -0.06 -0.18

(0.56) (0.40) (0.61)

Fraction of cases beyond the “60 days limit” 0.37 2.29 2.50

(0.65) (0.57) (0.98)

New assigned cases per quarter 0.02 0.70 0.71

(0.15) (0.09) (0.24)

Cragg-Donald Wald F statistic (Joint) 15.19 8.88
Judges fixed effects Yes Yes Yes

Quarters fixed effects Yes Yes Yes

Observations 381 381 381

Number of Judges 21 21 21
R2 0.77 0.79 0.72

R2 including judges’ fixed effects 0.76 0.79 0.84

Note: Robust standard errors in parentheses. Standardized effort is defined as the ratio between the “hearings per quarter” and the “hearings per case” and can be interpreted as the potential number of trials that a
judge could complete in a quarter, given his average number of hearings per case. The “Cragg-Donald Wald F statistic (Joint)” denotes the minimum eigenvalue of the joint first-stage F-statistic matrix. The F statistic
reported in column 2 is for e

S
and A, while the one reported in column 3 is for e

S
and ν. When denoted with “Yes”, regressions include Judges fixed effects (21 dummies) and Quarter dummies (2000q1-2005q4).
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Is the effect of task juggling quantitatively important?

Consider a judge in Milan at the mean of new opened cases (127), who cuts by
10 the number of new opened cases, with everything else constant:

• this is a 8% decrease of this indicator of “task juggling”;

• the duration of her trials decreases by 8.6 days;

• which is a 3.0% decrease of duration from the starting mean level (290).

Consider a judge in Milan at the mean of the distribution of standardized effort
(128): how many more hearings per month would she have to hold in order to
achieve the same reduction of duration?

• she would need 15 more hearings per month (if S = 3.2)

• this is an increase of 4.7 units (4%) of standardized effort at the mean;

So an 8% decrease of this indicator of task juggling has the same effect of a
4% increase in effort.
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Extensions

Trade-off speed-qualitiy

•We run the same regressions but considering as a dependent variable the
fraction of cases that went to the appeal court

•We find no systematic evidence of an effect of task juggling on appeals rate

Switching costs and kicks from novelty

•We develop a full theoretical treatment of switching costs and benefits.

• The model has predictions on effective effort and the duration of longest
cases.
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Testing for the Presence of Switching Costs or Benefits

Panel A: Standardized Effective Effort ( ẽ

S
=

e
(1+φP )

S
)

OLS IV OLS IV

New opened cases per quarter 0.50 0.19
(0.05) (0.22)

Active cases at the end of quarter 0.04 0.17
(0.05) (0.21)

Panel B: Percentile of the Duration distribution of trials

90th Percentile QREG IVQREG QREG IVQREG

New opened cases per quarter 0.04 0.19
(0.15) (1.08)

Active cases at the end of quarter 0.05 1.09
(0.15) (1.32)

95th Percentile QREG IVQREG QREG IVQREG

New opened cases per quarter -0.15 -0.82
(0.16) (1.59)

Active cases at the end of quarter 0.05 0.12
(0.15) (1.39)

Number of Judges 21 21 21 21
Observations 381 381 381 381
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Conclusions

We derive a simple production function where time use is a crucial input.

Using high quality data on judges

•We show that the predictions of the model are verified in the data.

• Judges induced to juggle, for exogenous reasons, on too many cases need
more time to close cases.

The effect is not only statistically significant but also quantitatively important.

Coviello et al. (2010) develops

• Theory of excessive multitasking with prolonged (but not infinite) periods of
congestions.

• Theory for intra-firm organizational environments and multitasking.

Coviello et al. (2012)

• Experimentation with judges’ schedules.
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