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Combines key elements of our labor supply agenda

Life-cycle labor supply—theory and metrics

Structural participation analysis ala Ashenfelter (1983)

Home production

@ Incorporates a Fehr and Goette (2007)-type behavioral channel in the
form of lease aversion

@ And | had great fun doing it!



Portrait of an Uber Driver
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It's All About that Lease

@ Drivers drive h hours/week, generating wh in farebox (revenue) and
earnings y

@ Uber drivers pay a proportional fee; Taxi drivers pay a fixed lease
e Uber contract:
Yo = (1—t)who
where t € [.2,.25] is the fee
e Taxi contract:
y1=wh; — L
where L is the weekly lease rate
@ These lines cross at the Taxi breakeven

- _B
t

@ When whg > B, Taxi drivers earn more; some elastic drivers with
who < B may prefer Taxi too 4



Uber Theory

Budget Lines
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Driven and Elastic Drivers Opt to Take Taxi
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Uber Theory

Taxi Participation and Compensating Variation

@ Excess expenditure:

s(w,0) =e(p,w,d) — wT = px° — wh®
Cash to hit @ when driving under a scheme with L and t¢:
f(w,a;t, L) = (px“+ L) — w(l —t)h = s(w[l —t],a) + L.
Compensation for Taxi (over no-lease Uber fee) is given by:
CV = f(w,up;0,L) — f(w, ug; t,0) = [s(w, up) + L] — s(w[1 — t], up)

Taxi Uber

@ Uber drivers opt for Taxi when CV < 0
o Like Ashenfelter (1983), expand s(w, up) around s(w[l — t], u) and
simplify to derive Taxi opt-in rule:

L § o \ !
why > — (1 +-2 ) : (1)
~—~ t

Uber farebox

where ¢ is a substitution elasticity



Uber Driver

@ We used two randomized trials to estimate the economic value of
Rideshare contracts to Boston drivers

@ Our Uber Driver story plays out in three acts:

e Randomization of t establishes that driver effort responds sharply to
pay; this favors Taxi

o Our "“Taxi experiment” offering different packages of [L, t] shows that
drivers are “lease averse”; this favors Rideshare

e Findings from the first two acts are used to compute Rideshare vs Taxi
Compensating variation: Rideshare wins!



CV Pictured: From A—- B — C
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@ CV = (L — towho) — o(t, who) where o(t, who) = towhg (5 lf’to) is driver surplus

from higher Taxi wage (use opt-in expansion to show this) 9
@ Conclude: CV is a function of L, t,J; who



CV and Opt-in: Optional Features

e Compensation that moves me from B — C pays my ...

e Taxi lease, net of fees | would have paid Uber
o Minus extra driver surplus from higher wage (o(t, who) is area under
driver supply curve from w[l — ty] to w, increasing in §)

@ In a static model, § is the usual substitution elasticity

@ In a lifecycle framework where Taxi contracts are offered weekly, ¢ is
the ISE (adapting Browning, Deaton, and Irish 1985)
e Many Rideshare drivers drive part-time and/or multi-platform
e Suppose (as in Gronau 1977) alternative earnings opportunities are a
concave function of alternative hours: e(a) where =T —h—a
e CV and opt—in formulas are unchanged, with the proviso that ¢ is the
elasticity of a driver's labor supply to the firm offering Taxi contracts,
higher than the elasticity of labor supply to the market

10



Study Design

Experimental Design

Our experiment—branded The Earnings Accelerator—unfolded in 3 phases:

@ Identification of eligible drivers

o Made at least 4 trips in July 2016 (“Boston active”)
e Drove an average of 5-25 hours/week in July (“Boston eligible”)
o We sampled eligibles for opt-in week from two hours strata

e High hours: averaged 16-25 hours/week in July
@ Low hours: averaged 5-15 hours/week in July

@ Opt-In week: offering fee-free driving to eligibles [L = 0, t; = 0]

© Taxi treatments: selling virtual medallions in the form of fee
reductions [L > 0,t; < 0]

o Goals: to identify parameters determining CV and taxi participation,

using these to estimate CV for Taxi u



Opt-In Week
Phase 2: Opt-In Weeks (“fee-free driving")

Goals of Free Week:
@ estimate the 0 to be used when designing Taxi treatments
@ screen out inattentive drivers
© obtain consent for data use and Taxi offers
Design:
@ 1600 eligible drivers were offered the opportunity to drive with no
Uber fee for one week
@ 800 offered fee-free driving in the first week, 800 the next (by random
assignment)
Implementation:
@ Drivers assigned to treatment were notified repeatedly via e-mail, text,
in-app; 1 week to opt-in

FEE foss in the summer

ek ot fe-rae e, ooy 12



G HIN T
Opt-In Week: Click-thru Detail

Screenshot © Uber. All rights reserved. This content is excluded
from our Creative Commons license.
For more nformation, see https://ocw.mit.edu/help/fag-fair-use/.

To celebrate summer rides, we are launching a special driver-par tner promotion: the
Eamings Accelerator!

OPT IN BELOW AND YOU'LL KEEP THE UBER FEE ON EVERY RID'E BETWEEN AUGLIST 29

AND SEFTEMBER 5.

You mast opt in before Saturday August 27 at 11:59pm to receiw s this prometion (no
exceptions).

You are eligible for this p ly if itatiean to opt in directly from

ez, Bavongots. mm-;mmmwmm in wawtony.. fpr the week of August 29,
by Uber and its academic pariners for statistical analyses and ac
partners who opt in to this promotion may be eligible for additiors m'lmm may, be used

with our partners through . h. Driver-
information will be shared with Uber's academic partners. Wl opportunities offered in
Yo personally identifiable

13
This is what many Uber promotions look like!


https://ocw.mit.edu/help/faq-fair-use/

CRANTY
Opt-In Week: Trip Receipts

L] SR A —
Fare $30.30 Fare 51859
Boout +5744
Estimated Payout 32030 Ubér Fee 8651
Tal +$350
34 min 9.21 mi
Estimated Payout $23.02
i 23 min 9.55 mi

Screenshot © Uber. All rights reserved. This content is excluded from our Creative

Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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Sl
Opt-In Week Take-up

@ 64% of drivers (1031/1600) accepted our offer of fee-free driving
e 71% in wave 1, 58% in wave 2

@ Why not everyone?

e Drivers are swamped with messaging
e Some ignore Uber promotions even when these are no-lose propositions

o Free week opt-in rates were better than expected
e And more than we budgeted for!

15



Taxi Treatment
Phase 3: Taxi

@ In Taxi Week 1, we randomly assigned 60% of the 1031 drivers who
opted in to free week the chance to buy one week decreases in the
Uber fee

@ In Taxi Week 2, we offered 30% of 1031 the chance to buy Taxi
contracts

e Treatment contract offers were assigned within strata defined by

average hours and commission (fee) rates of 20% or 25%
o 8 treatment groups each week (2 different offers, 4 strata)

@ Each Taxi treatment is characterized by two parameters:
@ (Virtual) Lease costs (L) ranging from $15 to $165
@ Fee changes (t; — tp) ranging from 10 to 37.5 pp

16



Study Design Taxi Treatment

Taxi Treatment Parameters

288 AMERICAN ECONOMIC JOURNAL: APPLIED ECONOMICS JULY 2021
TABLE 4—EARNINGS ACCELERATOR TAXI PARAMETERS AND TAKE-UP
Strata Treatment Offers and Opt Ins
Number
Hours Group Fee  in group Lease  New fee  Breakeven Offer rate Opt-in rate
() 2 3 “) 5 (6) Yl (8
Week 1
High 0.20 180 $110 0 $550 0.4 0.42
$165 —0.125 $508 0.2 0.53
High 0.25 349 $110 0 $440 0.4 0.28
$165 —0.125 $440 0.2 0.33
Low 0.2 177 $45 0 $225 0.4 0.58
$75 —0.125 $231 0.2 0.51
Low 0.25 325 $45 0 $180 0.4 0.48
$75 —0.125 $200 0.2 0.34
Week 2

High 0.20 180 $60 0 $300 0.3 0.50
$25 0.10 $250 0.3 0.46
High 0.25 349 $55 0 $220 0.3 0.41
$35 0.125 $280 0.3 0.54
Low 0.2 177 $40 0 $200 0.3 0.43
$15 0.10 $150 0.3 0.58
Low 0.25 324 $35 0 $140 0.3 0.43
$15 0.125 $120 0.3 0.58

Notes: This table describes the Taxi phase of the experiment in which drivers could purchase a virtual lease giving
them a week of fee-free driving. During each of two Taxi weeks, drivers within each stratum (listed in columns 1-3)
were randomly assigned to one of two lease treatments (60 percent) or to the control group (40 percent). Columns
4 and 5 describe these treatments. Column 6 reports the breakeven associated with each treatment. Opt-in rates in
column 8 are reported as a proportion of drivers offered. Lease prices were chosen so as to be attractive to roughly
60 percent of the drivers in each stratum.

17



Study Design Taxi Treatment

Screenshot © Uber. All rights reserved.

: g : This content is excluded from our Creative
The TaXI Treatment H al |S D rivers Commons license. For more information,

see https://ocw.mit.edu/help/fag-fair-use/.
@ Taxi comms show relevant breakeven, with click-thru to examples and
an individualized earnings calculator

Accelerate your earnings!

Buy a payout increase of 40% through the Earnings Accelerator for only

$165. Opt in below: $165 will be deducted from your pay on Thursday
September 22, and you'll make 40% more on every trip between September
19 and September 26. As long as your weekly total fares+surge exceed

$508, you'll come out ahead!

This week's promotion ID is BOS042. Make sure to look for this unique ID in

the relevant pay statement or reference it in any support inquiries.

CLAIM YOUR OFFER —»
18
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Experimental 2SLS for the ISE

@ We use data from opt-in and Taxi weeks to estimate

In hiz = alnwi + BXir + 0t (2)
In Wit = ")/Zit -+ )\Xit + Vit (3)

where In w;; is driver i's average hourly earnings

@ Zj; (the instrument) indicates offer of a week of fee-free driving
(opt-in weeks) or a Taxi contract

o Life-cycle logic: income effects from leasing should be negligible
o Modest offer effects on h;; > 0 mean logs should be ok

@ Proportional wage increase generated by the Earnings Accelerator is:

E[Wit’Zit = 17 to, tl] - E[Wit’Zit = 07 to, t].]
E[Wit|Zit = 07 to, tl]

to
:(]_—t)P[DIt == 1|Z,1_— = 1]



ISE Estimates

ISE Estimates

296 AMERICAN ECONOMIC JOURNAL: APPLIED ECONOMICS JULY 2021
TABLE 5—ESTIMATED ISEs
Opt-in weeks Taxi weeks
High Low High Low
Pooled  hours hours Pooled  hours hours
(1) 2 (3) 4) 5) (6)
Panel A. 2SLS estimates
First stage 0.20 0.19 0.21 0.13 0.11 0.15
(0.01) (0.01)  (0.02) (0.02) (0.02)  (0.02)
2SLS 1.16 1.12 1.21 1.81 2.18 1.49
(0.12) (0.16)  (0.19) (0.37) (0.66)  (0.44)
Over-identified model 1.17 1.12 1.23 1.48 1.46 1.54
(0.12) (0.16)  (0.19) (0.27) (0.40) (0.39)
Panel B. OLS estimates
OLS 0.21 0.13 0.29 0.03 -0.05 0.13
(0.06) (0.08)  (0.09) (0.08) (0.09)  (0.14)
Drivers 1,176 649 527 822 445 377
Observations 2,214 1,242 972 1,422 775 647

Notes: This table reports 2SLS estimates of the intertemporal substitution elasticity (ISE). The endogenous vari-
able is log wages, instrumented with dummies indicating treatment offers. The overidentified estimates reporte; 0
in columns 1-3 were computed using separate treatment indicators for each week, fee class, and hours group:
Overidentified estimates in columns 4-6 uses separate treatment indicators for each taxi offer. All models control



Lease Aversion

21



Taxi Take-up Under Farebox Certainty

e Logging inequality (1), drivers who predict a Rideshare farebox of why
should take Taxi if

L
In whg > In T o(t)

where o(t) = In [1 + %} is the log (proportional) participation
threshhold reduction due to higher Taxi wages

o We first assume opt-in week farebox plays the role of whqg

@ Predicting participation from the Taxi opt-in week log farebox
distribution for controls (denoted Fp) yields

qo(L,t) = 1 — Fo(In % — o(t))

e Fig. 8 compares qo(L, t) with empirical opt-in, p(L, t), for the 16 Taxi

treatment groups 22



Expla Taxi Take-up

Taxi Under-subscription

VOL. 13 NO. 3 ANGRIST ET AL.: UBER VERSUS TAXI 297
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FIGURE 8. TAX1 UNDERSUBSCRIPTION

Notes: For each of 16 strata defined by preexperimental hours driven, treatment week, and Taxi treatment offered,
this figure plots empirical Taxi participation (lease purchase) rates against the theoretical rate predicted by the treated
groups’ earning distributions during opt-in week. Diamonds are used for the high hours group and circles are used for
the low hours group. Red points are used for the 20 percent commission group and blue points are used for the 25 per-
cent commission group. Drivers in the 20 percent commission group are more experienced than those in the 25 percent
commission group. The ISE is set at 1.8. The dashed line indicates the locus of equality for theoretical and empirical
take-up rates. Rates are calculated on the sample of drivers who drove during Taxi offer week.

23



Facing the Take-Up Facts

@ Many drivers left money on the table by not opting in!

298 AMERICAN ECONOMIC JOURNAL: APPLIED ECONOMICS JULY 2021

TABLE 6—GAINS AND LOSSES FROM TAXI

Offer week earnings Treatment week earnings
Expected Observed Expected
Participated ~ Did not participate Participated ~ Did not participate
M @ ®3 )
Panel A. All
Mean benefit $92 $66 $85 $64
Percent benefiting 78 56 85 54
Observations 560 679 560 679
Panel B. Conditional on driving during treatment week
Mean benefit $103 $106 $97 $115
Percent benefiting 83 78 92 87
Observations 515 423 515 423

Notes: This table reports the mean gains and losses from the Taxi treatment among treated drivers who did and did
not buy a taxi contract. Columns 1 and 2 use data from Taxi offer weeks. Columns 3 and 4 use the same data, but
adjust driver hours using the experimental wage offer and an ISE of 1.2. Panel A includes data for all treated drivers.
Panel B includes data for drivers who drove during treatment week. The first row in each panel presents the mean
gain for all workers in the sample. The second row reports the percent of workers benefiting.

24



Lo A B
Behavioral Taxi Take-Up

@ Taxi asks drivers to bet that their post-treatment farebox will exceed
B; this gamble may explain lease aversion

@ Suppose drivers offered nominal lease L act as if they face lease costs
of kL for k > 1

e This can be derived from loss aversion (reference-dependent
preferences) as in Koszegi and Rabin (2006); Fehr and Goette (2007)
and others

e Risk aversion (concave utility) alone is unlikely to explain
under-subscription; we show this by adapting Sydnor (2010)

25



Explaining Taxi Take-up Lease Aversion Estimates

Lease-Averse Participation Rule

@ Allowing for lease aversion, participation rates are:

L
P(Inwho > In/it—a>
kL

where == is the behavioral breakeven

@ Assuming farebox is Normal:
Inwho ~ N(X'Bo, 73),

Bo is identified by regressing Taxi live week control farebox on X
@ The proportion opting for Taxi is then:
1 1
q(L,t; X) =9 <VT/ ——1In m)
70 70

where W = &(t, why) + X' — In L

o Lease aversion (k) is identified by a participation Probit 26



Expla Taxi Take-up Lease Aversion Estimates

Estimated Lease Aversion

TABLE 7—MODELING Tax1 TAKE-Up

Parametric Inattention
(1) 2 () ) ) (6)
Slope 0.69 0.73 0.81 0.79 0.69 0.68
(0.10) (0.09) (0.09) (0.09) (0.10) (0.10)
Intercept —0.24 —0.25 —0.28 —0.27 —0.24 —0.17
0.07) (0.07) 0.07) (0.07) (0.07) (0.09)
Implied Kappa 1.41 1.40 1.41 1.41 1.41 1.27
(0.11) (0.10) (0.10) (0.10) (0.11) (0.15)
Implied Tau 1.46 1.36 1.24 1.26 1.46 1.47
(0.22) (0.18) (0.15) (0.16) (0.22) (0.23)
Forecasting regression RMSE 0.71 0.82 0.80 0.79 0.71 0.71
Attentive 1.00
(0.00)
Attentive x low hours 0.91
(0.06)
Attentive x high hours 1.00
(0.01)
Number of drivers 954 938 938 938 954 954
Earnings distribution Predicted  Predicted Predicted Predicted Predicted Predicted
offer week  treatment treatment treatment offer week  offer week
week week week
Number of earnings lags 1 1 2 3 1 1

Notes: Parametric models are fit to micro data on take-up using equation (18) in the text. Standard errors are boot-

strapped as described in the online Appendix.

27



CV at Last

28



The Cost of a (Peaceful) Taxi Transition

Table 8 reports CV stats computed using the July (pre-experiment)
avg farebox of active Boston drivers

o Average weekly farebox is about $372; weekly earnings around $286

e Assuming § = 1.2, for alternate combinations of L and t

o Positive CV means drivers prefer Uber
Traditional weekly lease rates (600-800%) require substantial
compensation for wage gaps (fee differential) as large as 50%
Allowing for lease aversion (x = 1.4), even low lease rates mostly
require compensation at gaps of 25% or less

o Median CV is $165 for a 25% behavioral driver who leases weekly for

2009, over half of AWE for active Boston drivers

Most lease-averse drivers will not want to pay more than ~ $100 for
fee elimination (57% prefer Uber with a 25% fee)

29



TABLE 8—COMPENSATING VARIATION

Weekly lease rates

$50 $100 SIS0 $200  $400  $600  S$800  Max lease
Wage gap (Rideshare fee) (1) (2) 3) (4) (5) (6) (7) (8)
Panel A. Nominal lease
15 percent —540 $10 60 $110  $310  $510  $710 $90
—$13 $37 $87 $137  $337  $537  $737
42% 66% 80% 89% 99% 100%  100%
20 percent ~$75  —$25 $25 $75 $275  $475  $675 $125
—$38 $12 362 $112 $312 $512 $7I2
33% 55% 69% 79% 97% 100%  100%
25 percent —SI113 —$63  —SI13 $37 $237  $437  $637 $163
—$65  —$15 $35 $85 $285  $485  $685
26% 46% 59% 70% 91% 98%  100%
50 percent —$384  —$334  -$284 -$234  —$34  $166  $366 $434
—$256  —$206 —S156 —$106  $94 $204  $494
10% 20% 29% 37% 59% 74% 83%
Panel B. Behavioral lease
15 percent —520 $50 $120  $190  $470  $750  $1.030 S64
$7 $77 $147  $217  $497  $777  $1.057
54% 78% 90% 9%  100%  100%  100%
20 percent —$55 $15 $85 $155  $435  $715  $995 $89
-$18 $52 $122 $192  $472  $752  $1.032
43% 66% 80% 89%  100%  100%  100%
25 percent —-$93  —$23 $47 SI7 - $397  $677  $957 $116
—$45 $25 395 $165  $445  $725  $1,005
35% 57% 1% 81% 98% 100%  100%
50 percent —$364  —$294  —$224  -$154  $I126 $406 $686 $310
—$236  —$166  —$96  —$26  $254  $534 814
14% 27% 38% 4% 71% 85% 92%

Notes: Panel A shows compensating variation (CV, paid to Rideshare drivers to induce them to work under a Taxi
contract), computed for the nominal lease rates listed in columns 1-7. Column 8 reports the mean lease price at
which drivers are indifferent between Taxi and Rideshare. Panel B evaluates CV using behavioral lease rates com-
puted from Taxi take-up. The behavioral lease is 40 percent greater than the nominal lease. The ISE is set at 1.2. The
first row of cach cell shows average CV. The second row shows median CV. The third row reports the proportion of

drivers with posi

ve CV, meaning they prefer Rideshare. CV is evaluated using weekly earnings and hours data for

all Boston Uber drivers working in the month of July 2016 who completed at least four trips. Weeks with zero trips
are omitted. The mean farebox conditional on driving is $541.
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Werapping Up

Summary

@ Drivers drive more in response to a reduction in the Uber fee

o ISEs are ~ 1.2, higher for those who participate in the Earnings
Accelerator

@ Many drivers likely to benefit from Taxi opted out

o Our parameterization of lease aversion, motivated by loss aversion, fits
experimental data on Taxi take-up well
o Behavioral lease costs appear to run about 1.4 times nominal

@ High perceived lease costs far outweigh Uber drivers' response to
higher Taxi wages
o Rideshare appears to generate considerable surplus for drivers
o The NYC TLC has been experimenting with proportional
Rideshare-style contracts for traditional cab drivers
e Our results can explain worker aversion to contracts requiring them to

'buy the firm’
31
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