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1 Introduction

Workers make many decisions to manage the risks they face, both big and small. An individual
may avoid a career path with higher expected earnings if it also has a higher variance, and an
individual may do extra work on a project upfront to reduce the chance that it needs to be
revised. Autonomy at work has increased with the rise of the gig-economy and a shift toward
working from home. Workers must decide how to allocate effort across tasks and how much
total effort to put forth. Similarly, managers must decide how much autonomy to give to their
workers. Understanding how worker decisions are made will inform our models and enable
managers to design more effective incentive systems.

To optimally manage risk, an individual or firm must have an integrated view of the risks
they face (Gamba and Triantis, 2014). When a worker with multiple projects has one that
becomes more flexible or more risky, that should affect how they approach the other projects.
However, individuals may narrowly bracket their decisions and not integrate different choices
into one coherent strategy (Read et al., 1999; Rabin and Weizsécker, 2009; Simonsohn and
Gino, 2013). This may result from simply making decisions in isolation (Barberis et al., 2006)
or from cognitive frictions that limit their ability to consider all relevant information (Lian,
2021). However, the evidence here is mixed, leaving open the question of whether and when
workers approach projects in an integrated way.!

We study how individuals approach risk management at the level of a single project. We
run a field experiment in an online labor market in which workers transcribe scanned docu-
ments. We examine workers’ decisions to undertake additional preventative tasks (transcribe
more documents) to avoid the risk that they must transcribe longer documents. An integrated
view of risk management in this context requires individuals to consider how flexible they will
be when completing the task, as that affects the cost of prevention. In our study, workers can
skip a limited number of transcriptions. We randomly vary the flexibility that workers have: the
high-autonomy group can flexibly allocate their total number of skipped transcriptions, while
the low-autonomy group must allocate their skipped transcriptions in a prescribed manner. In

our study, the high-autonomy group has a lower effective cost of engaging in prevention because

1 We do observe individuals adjusting financial decisions in light of changes in their risk exposure. Gruber
and Yelowitz (1999), for example, find that people save less once they are covered by health insurance and
Gallagher et al. (2020) show that this effect depends on the more general financial situation of the household.
Additionally, households utilize a variety of different channels after a wage shock to keep consumption levels
relatively stable (Kochar, 1999; Heathcote et al., 2014; Blundell et al., 2016).
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they can allocate their effort more flexibly and thus can more easily accommodate additional
preventative effort. Thus, if workers integrate their choices in these two domains, the high-
autonomy workers will be more likely to engage in risk-reducing prevention. Consistent with the
predictions that workers integrate their risk management choice with their later effort decisions,
we find that workers in the high-autonomy group are 9.7 percentage points more likely to engage
in risk-reducing preventative effort. This constitutes a relative increase of about 23%, implying
an economically meaningful effect.

Our experiment captures dynamics that are common beyond this particular decision. Pre-
ventative effort must come at the beginning. Thus, if low-autonomy workers need to meet
stringent performance targets according to a fixed schedule, engaging in prevention can lead to
particularly high effort costs in the beginning. Consider, for example, programmers coding an
app. If they want to reduce the risk of additional work late in the project, they can spend time
on planning the app’s architecture such that the integration of new features is simple. However,
if they have to deliver app features on a weekly basis or commit a certain number of code lines
each day, any time spend on planning architecture leads to more stress at the beginning of the
project. Thus, they might choose to forego these investments in reducing later risk (incurring
what is termed “technical debt”). More flexible target schedules let them spread the cost of
prevention over time, making it effectively cheaper.

This study helps us understand how risk management affects the provision of effort in labor
markets. Workers here take into account that project flexibility impacts the effective price of
risk management, and accordingly adjust their investment in prevention. This is not always the
case in labor choices, where some evidence suggests individuals are myopic and bracket their
labor choices narrowly (e.g., taxi drivers “taking one day at a time” in Camerer et al., 1997).
Some studies have shown that people ignore at least part of their choice environment when
making decisions such as stock market investments (Barberis and Huang, 2001; Barberis et al.,
2006) or college admission decisions (Simonsohn and Gino, 2013). Our work is more consistent
with laboratory evidence that individuals consider background factors such as risk and (to a
certain extent) wealth when making decisions under risk (Beaud and Willinger, 2015; Andersen
et al., 2018; Hinck et al., 2021) and thus validates the conjecture of Dohmen (2014) that narrow
bracketing in labor choices needs to be researched further to obtain a comprehensive view of the

phenomenon.
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We also contribute to the discussion on the value of labor autonomy. There has been increased
interest in the role of autonomy in labor decisions with the rise of the gig-economy in fields
such as transportation, food deliveries, or professional services (Cook et al., 2021). Working
from home also increases autonomy, and has received increased attention with the onset of
the COVID pandemic and the resulting changes in work arrangements, many of which may be
permanent (Dingel and Neiman, 2020; Barrero et al., 2021). Workers seem to value autonomy
in its own right, irrespective of its instrumental value (Falk and Kosfeld, 2006; Bartling et al.,
2014). Autonomy has instrumental value as well, with flexibility in the gig-economy leading to
higher worker surplus (Chen et al., 2019). Similarly, working from home increases both worker
productivity and job satisfaction (Bloom et al., 2015). A potential downside of autonomy is
that workers might not exercise it optimally or start to shirk (e.g. Gjedrem and Rege, 2017;
Hoffman et al., 2018; Kesavan and Kushwaha, 2020). In our experiment, however, workers are
able to respond in a sophisticated manner to changes in the cost of reducing risk. Managers
should account for this tradeoff when allocating autonomy to workers.

The paper proceeds as follows. We describe the experimental setting of our study in Section 2.
The next section provides a theoretical framework and derives our hypothesis. Sections 4 and 5

describe the data and our results. The last section discusses our findings and concludes.

2 Experiment

We conducted a field experiment in an online labor market (Amazon’s MTurk platform) to
identify the causal effect of adding work autonomy on risk management choices, which allows us
to make inferences about whether workers integrate their labor and risk management choices.
We posted a standard transcription task on MTurk in June 2022, advertising a fixed payment
of $8 upon successful participation. To participate in our task (or HIT, as it is called on MTurk)
workers had to first accept the HIT. They were then provided with a link to the decision interface,
which was implemented via Qualtrics. Based on a power test, we recruited the pre-registered

number of 500 individual workers.? 476 of the 500 workers successfully completed the HIT and

2 We pre-registered our study in the AEA RCT Registry: https://doi.org/10.1257/rct.8556. Workers who
had already participated in one of our test-runs were not eligible to participate. Furthermore, to qualify for
participation, workers had to (i) be approved for at least 100 HITs, (ii) have an HIT approval rate for all
requesters’ HITs greater than 95%, (iii) and be located in the US. We used the procedure outlined in Kennedy
et al. (2020) to detect VPS/VPN/Proxy usage through IPHub API. This way, we could verify that workers
were indeed located in the US. If the verification failed, workers were excluded from participation. In addition,
participation was only possible via a computer. If participants tried to participate via a mobile device, we
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received payment.> We randomly assigned the workers to either the low-autonomy condition or
the high-autonomy condition. In both groups, workers were tasked with transcribing scanned
receipts. We chose this task because it is common on MTurk.

Each worker had to transcribe two sets of receipts. A single receipt consisted of one or more
lines and had to be transcribed line by line. Receipts were in German language to make the
task more challenging, but we avoided using any characters not available on an English language
keyboard. An example of a receipt and the transcription screen is given in Figure 1. Each of
the two receipt sets consisted of ten receipts which differed in the number of lines. With equal
probability, workers either received two sets from a collection consisting of only short receipts
or two sets from a collection with only long receipts. A set from the short collection had one
receipt with only one line and then receipts increased in length in increments of two lines up to a
maximum length of nineteen lines. Receipts in the long collection start at a length of eight lines
and increase in increments of two up to a maximum length of twenty-six lines. A set of receipts
is always drawn from a collection in such a way that it contains exactly one receipt of each
length included in the respective collection. Thus, the average receipt length for sets from the
short collection is always ten lines, while for sets from the long collection it is always seventeen
lines. The receipts from one set were vertically arranged on one page. The order in which the
receipts within one set were displayed was randomized, such that they were not ordered from
short to long or from long to short. Such an ordering would have been too artificial and might
have weakened the field experiment setting. As soon as workers indicated that they had finished
working on the first set by clicking on “next”, they could immediately start working on the
second set.

Workers were allowed to skip the transcription of ten receipts, but differed by treatment in
how much discretion they had in how to allocate their effort. In the low-autonomy group, they
could skip five receipts in each of the two sets. In the high-autonomy group, they could skip ten

receipts combined, allocated however they wanted across both sets. The number of skippable

instructed them to use a computer or they would not be able to participate. Even though we set up the
Qualtrics survey in a way such that starting the survey multiple times should be impossible, we identified 45
workers in our sample who nevertheless accessed it more than once. We repeat all analyses of the paper without
these 45 workers. Results do not change in sign or significance. See Appendix A.3 for details.

The remaining 24 workers claimed to have completed the HIT, but the payment code entered on the MTurk
platform was not generated through our Qualtrics experiment and there were no records of successfully com-
pleted tasks that could be matched to these workers. None of them complained about not being paid, which
further corroborates that they did not complete the task.
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receipts left was shown to the worker at every decision (see Figure 1). Our results show that
workers sensibly skip the longest receipts in a set and choose to transcribe the shortest.* Thus,
the structure of the sets implies that the total number of lines to be transcribed is a convex

function of the number of transcribed receipts.

Figure 1: Sample transcription screen

Dorfladen
Werner-von-Siemens-Strafie 2
83301 Traunreut

EUR
Ingwer 2.208B
Schinken 4258
Pfirsich 4198
Zu zahlen 10.64

Note: The figure displays an example for the task of transcribing a single receipt from a set of ten for a worker in
the high-autonomy group who has chosen not to engage in preventative effort to guarantee a draw from the short
collection. The receipt shown here has three lines and could only appear in the short collection. The number of
receipts that can still be skipped was updated automatically. While workers in the high-autonomy group saw how
many receipts they could still skip in total, workers in the low-autonomy group saw how many receipts they could
still skip in the current set. Grey text in the transcription box would disappear as soon as the first character is
entered in it. The text box was unlocked for input and its background color changed to white only if the worker
previously checked “Transcribe”.

The full task consisted of three stages: explanation, risk management, and transcription.’

In the explanation stage, workers were told about the transcription task and had to complete
one sample transcription. In this sample, they saw two receipts and were told to skip the longer
of the two and transcribe the shorter one. This pre-test served to ensure that workers know how
to correctly transcribe a receipt and how to indicate whether to skip or transcribe a receipt.
It was also the only transcription in the entire task which was checked for accuracy. Workers
were allowed to continue if they correctly chose to skip the longer receipt, chose to transcribe

the shorter receipt, and their transcription provided for the shorter receipt was 100% accurate

4 See Figure Al in Appendix A.1 for a graphical analysis of the workers’ efficiency at skipping receipts.

5 See Appendix B for the full instructions provided to the workers.
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ignoring capitalization. Workers had the chance to modify their choices and transcription until
they fulfilled these requirements.

Transcriptions in the main part of the task were not checked for accuracy, because this would
have been too artificial for a field experiment. However, as is the case in most transcription
tasks on MTurk, we informed workers that they would only be paid the $8 reimbursement if
they successfully completed the task. For each receipt, we verified that the workers indicated
whether they wanted to skip or transcribe the respective receipt once they submitted the set.
We also checked how many skips workers had used. If they had used more skips than allowed,
we informed them and asked them to transcribe the remaining demanded number of receipts.
Otherwise, their task was considered incomplete and they were excluded from our experiment
without receiving any payment.® This kept workers from shirking. For workers in the low-
autonomy group, this check was performed after each of the two sets because these workers had
a clearly defined number of allowed skips for each set. For workers in the high-autonomy group,
this check was performed after set two because these workers only had a clearly defined number
of totally allowed skips for both sets.

Next, in the risk management stage, workers were told how many receipts they would have
to transcribe and saw a sample set of receipts for each collection as is shown in Figure 2.
Workers could then choose to undertake prevention such that both sets of receipts came from
the short collection. To do this, workers had to give up part of the option to skip receipts.
7 denotes how many of their ten skips workers had to give up. It was set randomly with
7 € {2,3,4,5}. Choosing prevention thus had the consequence that the workers had to transcribe
7 additional receipts. Workers in the low-autonomy group had to do this additional work in
the first transcription set and thus the number of skips was reduced there. Workers in the
high-autonomy group were able to choose how to split the additional receipts between set one
and set two at their own discretion. This was the consequence of the high autonomy in their
labor choices.

The third stage of the task was the actual transcription. It was set up as described above.
After completing it, workers received a payment code which they could enter on the MTurk

website to claim their reimbursement.

8 Of the 24 subjects who did not complete the experiment, 11 could not generate a payment code because they
skipped too many receipts and did not transcribe the remaining demanded number of receipts upon being
prompted to do so.
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Figure 2: Set examples

(a) Short collection (b) Long collection
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Note: The figure displays two example sets of receipts, one from a short and one from a long collection. Note
that receipts in the short collection example did not start with a length of one, but rather started with a length
of three lines. These examples were intended to illustrate the concept of a short vs. a long collection.

We framed this study as a field experiment and tried to uphold the integrity of this design
choice as much as possible. Nevertheless, workers may still have inferred that they are not in
a standard MTurk task because of the consent form, the sample transcription, and the risk
management decision. However, our subject pool consists of real workers, working in their
natural environment, on a task that is natural to them. Further, although we manipulated the
composition of the receipt sets according to the procedure described above, workers were not
aware of the specific structure of the receipt sets from the short vs. the long collection. Workers
were only informed that a set of receipts consists of ten receipts of varying length and that both
sets are drawn randomly from either a short collection containing (on average) shorter receipts
or a long collection containing (on average) longer receipts. Therefore, the task retains its
naturalness and is closer to a field experiment than an online laboratory experiment. Following
Harrison and List’s (2004) taxonomy, our experiment is not a “natural field experiment” but

can be classified as a “framed field experiment”.

3 Theory and hypothesis

We use a simple theoretical framework to analyze the effect greater autonomy should have on

workers’ preventative effort decisions in our experiment. Workers maximize expected utility over
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the effort provided in transcribing the two receipt sets. We measure effort as the total number of
lines which agents have to transcribe during the experiment. As described above, workers are not
fully informed about the structure of the experiment. However, they do know they will transcribe
two sets of ten receipts and can skip five receipts per set (low-autonomy group) or ten over both
sets (high-autonomy group). They know that receipts are drawn from a long or a short collection
and that receipts differ in length within a collection. This information can be summarized in
a function c¢(z,t) for each set, where x refers to the number of receipts to be transcribed, such
that x equals 10 minus the number of skipped receipts in the set. t € {s,[} denotes whether the
receipts are drawn from the short or the long collection. c¢(x,t) then describes the total number
of lines to be transcribed given x receipts from a collection of type ¢, satisfying c,(z,t) > 0V ¢
and ¢(z,s) < ¢(x,l) ¥V x. Since workers can skip the longest receipts in a set, we can assume
Czz(x,t) > 0V t. The structure of the experiment makes this function separable over the two
sets. Utility is then formed over the total number of lines transcribed in both sets.” For ease
of exposition, we assume c(x,t) and the utility function to be twice continuously differentiable.
Because transcribing requires effort, the utility function is decreasing, such that U'(z) < 0 for
all values of z > 0.8 Workers maximize their expected utility by choosing whether to undertake
prevention and, if applicable, by deciding how many receipts to skip in each set.

When workers do not choose prevention, receipts are either short (¢t = s) or long (t = 1).
Each possibility has a probability of 50%. In the low-autonomy group, workers can skip five
receipts per set and have no autonomy in their labor choices other than that they can choose
to start at the shortest receipt. Workers in the low-autonomy group (superscript L) who do not

undertake preventative effort (subscript R for risky) thus obtain expected utility
;1 1

Alternatively, these low-autonomy workers can undertake prevention (subscript P) and guaran-

tee a draw from the short collection by transcribing 7w additional receipts in the first set, leading

The form U(c1 + c2) assumes that workers have no preferences regarding the set in which they transcribe the
lines. Arguments about “time preferences” between the two sets are not applicable here, because after finishing
the first set, the next one immediately begins. The number of transcribed receipts in the first set thus not only
influences the effort in this set, but also how long the set lasts for the worker (or how soon the next set begins).

Evidence for utility being concave as well as decreasing in experimental effort is, e.g., provided in Augenblick
and Rabin (2019). We analyze whether this is true in Appendix A.5. Note, however, that such an assumption
is not required for Proposition 1 to hold.
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to expected utility
BUE(r) = U(c(5 + 7, 5) + c(5,5)). (2)

In the high-autonomy group, denoted H, the workers can allocate their skipped receipts
however they like between the two sets. Without prevention, those receipts are either from the
short collection or from the long collection, but they are from the same collection in both sets.
Thus, if high-autonomy workers (superscript H) choose the risky (subscript R) option, they

have expected utility
EUH = 1U minfc(z, s) + ¢(10 — z, 8)] | + 1U min[c(z, 1) + ¢(10 — z,1)] ) . (3)
=" \a>0 ’ 27 \z>0" ’

If instead they undertake prevention (subscript P), they need to transcribe 10 4+ 7 receipts

from the short collection across both sets, and their expected utility is
EUH(m) =U <m>i{)1[c(a:, s)+c(l0+ 7w — =z, s)]) . (4)

The prediction for differential behavior between the two treatments is given in the following

proposition.?

Proposition 1. When agents have the autonomy to move effort between sets and integrate their
labor and risk management decisions, they are more likely to undertake prevention to draw from

the short collection.

With autonomy, workers are able to spread the additional receipts required to be transcribed
across both sets, leading to less additional effort overall. This implies lower effective costs of
prevention, which increases take-up. However, this mechanism requires that workers consider
their later choices about how they will provide effort while making their decision about whether

or not to undertake prevention.

® Proof. We denote the maximum willingness to transcribe additional receipts for prevention in treatments L and
H as 7% and @", respectively. They are implicitly defined by EUE (") = EU% and EUE (7™) = EUE . Given
that cze > 0, we can see that for any values y and ¢, it follows that min,>o[c(x,t) + c(y — z,t)] = 2¢(y/2,t).
From this, we can see that EUF = EU} and thus EUE (7") = EUE(7%). From U(c(5 + %, s) + ¢(5,5)) =
U (ming>olc(z, s) + (10 + 77 — 2, 5)]), we know 1/2¢(5+7",5)+1/2¢(5, s) = c(5+ 7" /2, 5). Because czx > 0,
it follows that 1/2c(5 + 7%, s) + 1/2¢(5,5) > (5 + 7% /2, s) which implies ¢(5 + 7% /2,5) < c(5 + 7% /2,s) and
thus 7% < #. For any value of m, workers in group H are thus ceteris paribus more likely to choose prevention
than workers in group L. O

10
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4 Data and results

Table 1 summarizes the descriptive statistics of our sample of 476 MTurk workers, and shows that
the characteristics of our workers are balanced across treatment. With a total sample average
of 3.45, the randomly assigned number of additional receipts required for prevention (that is,
effectively the price) does not differ statistically significantly between the two groups. Workers in
the low-autonomy group are somewhat more efficient in correctly completing the pre-test (6.04
seconds/character) than workers in the high-autonomy group (7.70 seconds/character), but the
difference is only marginally significant and does not extend to the main task (see Table A2 in
Appendix A.2). An average of 98% for quality of transcription in both groups indicates that
workers in both the low-autonomy and high-autonomy group provide high-quality transcriptions
and do not shirk.

Our key result is that take-up of prevention is more likely in the high-autonomy group,
consistent with the predictions of Proposition 1 for individuals making integrated decisions.
42% of the 241 workers in the low-autonomy group undertake prevention. Of the 235 workers
in the high-autonomy group, 52% choose this option. The difference is statistically significant

according to a two-sided t-test (p = 0.029) and a two-sided Fisher’s Exact test (p = 0.035).

Table 1: Summary statistics

Low-Autonomy  High-Autonomy p-value A Total Sample

Prevention Take-up 0.42 (0.49) 0.52 (0.50) 0.03** 0.47 (0.50)
Add. Receipts Required 3.46 (1.10) 3.43 (1.10) 0.76 3.45 (1.10)
Efficiency Pre-Test 6.04 (8.97) 7.70 (12.54) 0.10* 6.86 (10.90)
Quality of Transcription 0.98 (0.07) 0.98 (0.07) 0.80 0.98 (0.07)
N. Observations 241 235 476

Notes: This table reports means and standard deviations (in parentheses) in the treatments low-
autonomy and high-autonomy and in the total sample. The third column presents p-values for two-sided
t-tests of differences in the means. “Prevention Take-up” is a dummy variable that equals one if the
worker undertakes prevention and zero else. “Add. Receipts Required” is the randomly determined num-
ber of additionally required receipts if the worker choose prevention. “Efficiency Pre-Test” is the time (in
seconds) the worker needed for the pre-test divided by the total number of characters to be transcribed
in the pre-test. “Quality of Transcription” is the percentage of similarity of the transcription provided by
the worker and the solution measured by Levenshtein distance and averaged across all the receipts that
the worker chose to transcribe. *, ** and *** denote statistical significance at the 10%, 5% and 1% level.

To illustrate the main effect graphically, Figure 3 plots the mean take-up rate separately for
the high-autonomy and low-autonomy groups for each number of required receipts. The take-up

rate is higher in the high-autonomy group for most, but not all of the randomly assigned prices

11
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(i.e., required number of additional receipts). The small non-monotonicities observed in Figure 3

are likely the result of randomly chance (we are engaging in multiple comparisons here).

Figure 3: Take-up of prevention by additionally required receipts and experimental group.

w
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Additionally Required Receipts
[- Low-Autonomy [ High-Autonomy

Prevention Take-up (in %)

Notes: This figure displays the average shares of take-up of prevention in percent for each possible number of
additionally required receipts, by treatment. Error bars indicate standard errors of the mean.

To further quantify the impact of autonomy on take-up of prevention at the individual worker

level, we estimate linear probability models of the form:

Take-up; = By + S1High-Autonomy; + fom; + 0X; + ;. (5)

Here, Take-up; is a dummy variable that equals one if worker ¢ undertakes prevention and zero
else. High-Autonomy; is an indicator variable for being randomly assigned to the high-autonomy
group. m; is the randomly determined number of additionally required receipts from worker ¢
if they choose prevention. To improve statistical power, we include X;, a vector of individual
control variables. ¢; constitutes the error term.

The results of the estimation with heteroscedasticity robust standard errors are reported
in Table 2. The estimation in Column 1 includes only the treatment assignment and the ad-
ditionally required receipts as explanatory variables. In Column 2, all control variables are
added. Consistent with Proposition 1, positive coefficient estimates that are statistically sig-
nificant at the 5%-level in both specifications indicate that workers randomly assigned to the
high-autonomy group are more likely to take-up prevention than workers randomly assigned to
the low-autonomy group. The coefficient estimate in Column 2 (1) indicates that the difference

in take-up is 9.7 (9.9) percentage points. Given a baseline take-up rate of 41.9%, this constitutes

12
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Table 2: Multivariate analysis of prevention take-up

(1) (2)

Dependent Variable Prevention Take-up Prevention Take-up
High-Autonomy 0.099** 0.097**
(0.046) (0.046)
Add. Receipts Required -0.037* -0.033
(0.021) (0.021)
Efficiency Pre-Test 0.003
(0.002)
Quality of Transcription 0.750***
(0.237)
N. Observations 476 476
Daytime FE No Yes
R? 0.017 0.049

Notes: Estimations are OLS. Heteroscedasticity robust standard errors according to procedure hc-3 are
in parentheses. The dependent variable is “Prevention Take-up”, a dummy variable that equals one if the
worker undertakes prevention and zero else. “High-Autonomy” is a dummy indicating that the worker
was randomly assigned to the high-autonomy group. All control variables are defined as in Table 1.
Daytime fixed effects are categorized in 6 hour increments. *, ** and *** denote statistical significance
at the 10%, 5% and 1% level.

a relative increase of 23.2% (23.6%) Thus, the causal effect of workers’ autonomy in setting their
work schedule on their take-up decision is economically meaningful.

Consistent with the results of Figure 3, the number of additionally required receipts seems
to have a negative impact on take-up. However, this effect is only significant at the 10%-level
in Column 1 and turns insignificant when adding all controls (Column 2), consistent with the
small non-monotonicities seen in Figure 3. Furthermore, the coefficient estimate on quality of
transcription in Column 2 suggests that workers who provide more accurate transcriptions are
also more likely to undertake prevention. One potential explanation is that providing transcrip-
tions with higher accuracy is more costly and therefore, the risk of having to transcribe receipts
from the long collection is more pronounced for accurate workers. This, in turn, increases the
attractiveness of a guaranteed draw from the short collection. Of the remaining control vari-
ables, neither the time of day workers start working on the task nor the efficiency with which
they complete the pre-test has a statistically significant impact on their decision to take-up

prevention.!'®

10 As outlined in the pre-registration, we repeat the estimations of Table 2 using Probit instead of OLS. We
conduct this robustness check, because the dependent variable is binary and linear probability models like OLS
could, in theory, distort the results. Table Al in Appendix A reports the corresponding estimates. Results
regarding our hypothesis remain unchanged in sign and significance.
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As pre-registered, we also consider the influence of autonomy on how long workers take for
their task and on how efficient they are while doing it. As can be seen in Appendix A.4, being
assigned to the high-autonomy group has no effect on either outcome. This is an indication
that the treatment had no unintended consequences which could have affected the prevention

decision.

5 Integration of prevention and effort decisions

Our experiment’s main outcome is the the take-up of prevention. However, using some additional
assumptions, we can use this outcome to calculate the implied average maximum acceptable
number of additional receipts for undertaking prevention in each experimental group, which
we denote 7C for experimental group G. We assume a linear demand curve going through
two points: first, (0,1), implying that at zero required receipts, all agents would undertake
prevention; second, the point (E[r%], F [Take—qu]) which is the average take-up in group G at
the average price m faced by that group. Taking the integral under the demand curve renders

an average 7€ of —— 27| Using th ions renders 7L of ipts and 7/
ge T of 5 . Using these assumptions renders 7" of 2.98 receipts and 7

2(1—E[Take-up®])
of 3.57 receipts.!!

The result in Proposition 1 depends on the extent to which the agents integrate their labor
choices with their risk management decisions. We now provide a back-of-the-envelope calculation
about the degree to which this integration takes place. For this, we need to assume that the
workers correctly anticipated the starting length of receipts in both collections and that they
anticipated that the length of a receipt increases by two lines with each additional receipt. Using
this information, we can infer a parametric form for the function ¢(x,t). Assuming that workers
skip the longest receipts, the function has the form c(z,t) = x? + 1;—;7z, where 1,—; is an
indicator function for the long collection.!?

To calculate the degree of integration, we assume that agents in the low-autonomy group

act according to our theoretical model and use their maximum acceptable number of additional

11 A different calibration approach would be to calculate a ratio of the coefficients of being assigned to a group
and the coefficient of the additionally required effort in a regression with take-up as the dependent variable.
However, we follow our pre-registration plan. Also, the non-monotonicities documented in Figure 3 combined
with the implied extrapolation of the regression results make such an approach unfeasible here.

121t is simple to verify that this form has the properties ¢(0,t) = 0, ¢(x,t) > 0,¢; > 0, and ¢z > 0 V ¢ and
c(z,l) > c(z,s) Vo >0.
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receipts as reference to predict that value of @ which fully integrating agents should show in the
high-autonomy group. We denote this predicted value as 7. From the proof of Proposition 1,
we can infer that c(a + 7, 5) + c(a, s) = 2¢(a + 7 /2, s) needs to hold. Applying the functional

form of ¢, this is equivalent to (a +71)2 + a? = 2(a + 7 /2)2. Full integration of labor and risk

management choices would thus imply that #7 = \/4a? + 47La + 2(7L)2 — 2a = 3.32. This is
lower than the observed value of 3.57, implying that the workers react more to work autonomy
than full integration of choices would predict. However, this observed overshooting could be
due to the participant’s remaining uncertainty about the specific parameters resulting from our
field experiment design. We thus conclude that workers fully integrate their prevention and
subsequent labor choices in our experiment.

The maximum acceptable number of additional receipts in the low-autonomy group can
further be used to show that the workers have concave utility over the number of transcribed
lines, consistent with notion of a convex cost of effort function. The necessary assumptions and

the calibration are given in Appendix A.5.

6 Conclusion

We show that gig-economy workers in an online labor market were able to engage in effective
risk management by putting forth preventative effort and appropriately responding to the rel-
ative rewards and benefits of doing so. Despite previous research suggesting that individuals
narrowly bracket monetary lottery choices, our results imply that they are able to broadly frame
naturalistic tasks that require effort for uncertain reward.

Our study focused on the issue of broad versus narrow framing in labor choices. More com-
plex and longer-term projects may be more difficult to manage, with additional issues involved in
managing these tasks, such as prioritization and time tradeoffs. In such situations, preventative
effort may be lower than optimal if the benefits are further delayed from the costs, affecting the
design of optimal incentive schemes (Ericson and Laibson, 2019; Cohen et al., 2020). Running
experiments in labor markets allows the researcher to isolate specific theoretical effects (see,
e.g., Cooper et al., 2021; Huffman and Bognanno, 2018). Thus, we intentionally removed time
tradeoffs, to focus on a single mechanism: narrow framing.

The result that flexibility in labor decisions can increase preventative activities is important
for managers who need to set the autonomy of their workforce. The inherent tradeoff that on the

one hand workers value autonomy and increase their productivity (Bartling et al., 2014; Bloom
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et al., 2015), but on the other hand might not exercise their discretion optimally (Gjedrem
and Rege, 2017; Hoffman et al., 2018), should be amended by this potential upside of flexible
work arrangements. Managers should thus take into account how employees will engage in

preventative effort when choosing the level of the autonomy for their workforce.
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A Supporting Analyses

A.1 Additional analyses on the full sample

As referenced in Footnote 4, Figure A1l shows the efficiency of workers when making skipping
decisions. Efficiency is calculated as the number of lines skipped divided by the maximum
number of lines that could have been skipped. An efficiency of 1 thus implies the best possible
efficiency. As can be seen in the graph, slightly under 50% of our sample have perfect efficiency
when skipping receipts, that is, they always skip the longest receipts. In addition, most of the
sample has an efficiency above 80%. This makes our assumption of a convex cost function ¢

innocuous.

Figure Al: Worker efficiency at skipping receipts
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Notes: Histogram of the distribution of skipping efficiency in the full sample. Efficiency is calculated as the
number of lines skipped divided by the maximum number of lines that could have been skipped.

As referenced in Section 4, we also analyse our main multivariate analyses with a Probit
estimator, to acknowledge the fact that the prevention take-up is a binary dependent variable.
Table Al shows the result of this estimation. The table shows that using a Probit estimator

does not change the results in sign and significance.
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Table Al:

Probit analysis of prevention take-up

Dependent Variable

(1)

Prevention Take-up

(2)

Prevention Take-up

High-Autonomy 0.251%* 0.241**
(0.116) (0.118)
Add. Receipts Required -0.093%* -0.079
(0.053) (0.055)
Efficiency Pre-Test 0.009
(0.006)
Quality of Transcription 6.136**
(2.435)
N. Observations 476 476
Daytime FE No Yes
Pseudo-R? 0.012 0.046

Notes: Estimations are Probit. Heteroscedasticity robust standard errors are in parentheses. The de-
pendent variable is “Prevention Take-up”, a dummy variable that equals one if the worker undertakes
prevention and zero else. “High-Autonomy” is a dummy indicating that the worker was randomly as-
“Add. Receipts Required” is the randomly determined number
of additionally required receipts if the worker choose prevention. “Efficiency Pre-Test” is the time (in
seconds) a worker needed for the pre-test divided by the total number of characters to be transcribed in
the pre-test. “Quality of Transcription” is the percentage of similarity of the transcription provided by
the worker and the solution measured by Levenshtein distance and averaged across all the receipts that
the worker chose to transcribe. Daytime fixed effects are categorized in 6 hour increments. *, ** and ***
denote statistical significance at the 10%, 5% and 1% level.

signed to the high-autonomy group.

20



A.2 Extended summary statistics

Table A2: Extended summary statistics

Low-Autonomy High-Autonomy p-value A Overall
Prevention Take-up
Mean (SD) 0.42 (0.49) 0.52 (0.50) 0.03** 0.47 (0.50)
Median [Min, Max| 0.00 [0.00, 1.00] 1.00 [0.00, 1.00] 0.00 [0.00, 1.00]
Add. Receipts Required
Mean (SD) 3.46 (1.10) 3.43 (1.10) 0.76 3.45 (1.10)
Median [Min, Max] 3.00 [2.00, 5.00] 3.00 [2.00, 5.00] 3.00 [2.00, 5.00]
Duration (in mins)
Mean (SD) 49.63 (40.50) 51.61 (43.82) 0.61 50.60 (42.14)
Median [Min, Max] 36.77 [4.67, 255.45]  37.38 [10.42, 262.23] 37.10 [4.67, 262.23]
Efficiency Pre-Test
Mean (SD) 6.04 (8.97) 7.70 (12.54) 0.10* 6.86 (10.90)
Median [Min, Max]  3.14 [0.23, 70.94] 3.12 [0.19, 71.37] 3.14 [0.19, 71.37)
Efficiency Set 1
Mean (SD) 1.52 (1.08) 1.72 (1.77) 0.14 1.62 (1.46)
Median [Min, Max] 1.22 [0.33, 8.52] 1.31 [0.37, 15.85] 1.26 [0.33, 15.85]
Efficiency Set 2
Mean (SD) 1.53 (2.37) 1.38 (0.96) 0.37 1.46 (1.82)
Median [Min, Max| 1.21 [0.39, 35.76] 1.23 [0.35, 10.69] 1.21 [0.35, 35.76]
Quality of Transcription
Mean (SD) 0.98 (0.07) 0.98 (0.07) 0.80 0.98 (0.07)
Median [Min, Max] 0.99 [0.14, 1.00] 0.99 [0.24, 1.00] 0.99 [0.14, 1.00]
Daytime
Mean (SD) 1.53 (0.60) 1.48 (0.61) 0.36 1.51 (0.60)
Median [Min, Max| 2.00 [0.00, 3.00] 1.00 [0.00, 3.00] 1.00 [0.00, 3.00]
N. Observations 241 235 476

Notes: This table reports means, standard deviations (SD), medians, minimums (Min) and maximums
(Max) in the low-autonomy group, the high-autonomy group and the total sample. The third column
presents p-values for two-sided t-tests of differences in the means. “Prevention Take-up” is a dummy
variable that equals one if the worker undertakes prevention and zero else. “Add. Receipts Required”
is the randomly determined number of additionally required receipts if the worker choose prevention.*
“Duration (in mins)” is the time (in minutes) the worker needed to complete all parts of our experiment.
“Efficiency Pre-Test” is the time (in seconds) the worker needed for the pre-test divided by the total
number of characters to be transcribed in the pre-test. “Efficiency Set 1” is the time (in seconds) the
worker needed for the transcription of set 1 divided by the total number of characters contained in the
receipts that the worker chose to transcribe in set 1. “Efficiency Set 2” is the time (in seconds) the worker
needed for the transcription of set 2 divided by the total number of characters contained in the receipts
that the worker chose to transcribe in set 2. “Quality of Transcription” is the percentage of similarity of
the transcription provided by the worker and the solution measured by Levenshtein distance and averaged
across all the receipts that the worker chose to transcribe. “Daytime” is a categorical variable that equals
zero if the worker started working on the task between 0 and 5.59 a.m., equals one if the worker started
between 6 and 11.59 a.m., equals two if the worker started between noon and 5.59 p.m., and equals three
if the worker started between 6 and 11.59 p.m.. All times refer to the worker’s local time. *, ** and ***
denote statistical significance at the 10%, 5% and 1% level.
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A.3 Excluding multi-access workers

Our MTurk request was for 500 completed HITs of the transcription task. No MTurk worker
was allowed to complete the task twice. We also set up the Qualtrics survey such that starting
the survey multiple times should be impossible. Nevertheless, for 45 of the 476 workers in our
final sample, we registered at least one additional access to the survey. Such situations could, for
example, appear if the worker first accessed the survey on a mobile device, immediately closed
the window without pressing the closing button on the notification screen, and then accessed
the link again with a desktop computer. Even though the process would be lengthy and not
worth the effort, it was possible that some workers tried to “game” our survey through multiple
accesses. To make sure that such behavior, however unrealistic, did not drive our results, we
show the multivariate analysis of the main paper and the Probit analysis without the 45 identified
workers in this appendix. As one can see from Table A3 and Table A4, results are virtually

unchanged by this sample restriction.

Table A3: Multivariate analysis of prevention take-up without multi-access workers

(1) (2)

Dependent Variable Prevention Take-up Prevention Take-up
High-Autonomy 0.121** 0.116**
(0.048) (0.048)
Add. Receipts Required -0.042%* -0.037
(0.022) (0.022)
Efficiency Pre-Test 0.002
(0.002)
Quality of Transcription 0.916**
(0.365)
N. Observations 431 431
Daytime FE No Yes
R? 0.023 0.055

Notes: Results are corresponding to those reported in Table 2, but estimations exclude the 45 subjects
who accessed the survey more than once. Heteroscedasticity robust standard errors according to procedure
hc-3 are in parentheses. The dependent variable is “Prevention Take-up”, a dummy variable that equals
one if the worker undertakes prevention and zero else. “High-Autonomy” is a dummy indicating that the
worker was randomly assigned to the high-autonomy group. “Add. Receipts Required” is the randomly
determined number of additionally required receipts if the worker choose prevention. “Efficiency Pre-Test”
is the time (in seconds) a worker needed for the pre-test divided by the total number of characters to be
transcribed in the pre-test. “Quality of Transcription” is the percentage of similarity of the transcription
provided by the worker and the solution measured by Levenshtein distance and averaged across all the
receipts that the worker chose to transcribe. Daytime fixed effects are categorized in 6 hour increments.
* *¥* and *** denote statistical significance at the 10%, 5% and 1% level.
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Table A4: Probit analysis of prevention take-up without multi-access workers

Dependent Variable

(1)

Prevention Take-up

(2)

Prevention Take-up

High-Autonomy 0.307** 0.293**
(0.122) (0.124)
Add. Receipts Required -0.107* -0.092
(0.056) (0.057)
Efficiency Pre-Test 0.008
(0.007)
Quality of Transcription 7.421%*
(3.027)
N. Observations 431 431
Daytime FE No Yes
Pseudo-R? 0.017 0.052

Notes: Results are corresponding to those reported in Table A1, but estimations exclude the 45 subjects
who accessed the survey more than once. Heteroscedasticity robust standard errors are in parentheses.
The dependent variable is “Prevention Take-up”, a dummy variable that equals one if the worker under-
takes prevention and zero else. “High-Autonomy” is a dummy indicating that the worker was randomly
assigned to the high-autonomy group. “Add. Receipts Required” is the randomly determined number
of additionally required receipts if the worker choose prevention. “Efficiency Pre-Test” is the time (in
seconds) a worker needed for the pre-test divided by the total number of characters to be transcribed in
the pre-test. “Quality of Transcription” is the percentage of similarity of the transcription provided by
the worker and the solution measured by Levenshtein distance and averaged across all the receipts that
the worker chose to transcribe. Daytime fixed effects are categorized in 6 hour increments. *, ** and ***
denote statistical significance at the 10%, 5% and 1% level.
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A.4 Analysis of HIT duration and efficiency

Below are the results of the effect of being in the high-autonomy group on our secondary outcome
variables duration and efficiency. Duration is the time in minutes the worker needed to complete

all parts of our experiment.

Table A5: Results for duration

(1) (2)

Dependent Variable Duration Duration
High-Autonomy 1.706 -1.839
(3.873) (3.037)
Prevention Take-up 3.025 -0.433
(3.930) (3.187)
Add. Receipts Required 0.914 0.910
(1.916) (1.492)
Efficiency Pre-Test 2.411%**
(0.218)
Quality of Transcription 4.484
(20.556)
N. Observations 476 476
Daytime FE No Yes
R? 0.002 0.391

Notes: Estimations are OLS. Heteroscedasticity robust standard errors according to procedure hc-3
are in parentheses. The dependent variable is “Duration (in mins)”, the time (in minutes) the worker
needed to complete all parts of our experiment. “High-Autonomy” is a dummy indicating that the worker
was randomly assigned to the high-autonomy group. “Prevention Take-up” is a dummy variable that
equals one if the worker undertakes prevention and zero else. “Add. Receipts Required” is the randomly
determined number of additionally required receipts if the worker choose prevention. “Efficiency Pre-Test”
is the time (in seconds) a worker needed for the pre-test divided by the total number of characters to be
transcribed in the pre-test. “Quality of Transcription” is the percentage of similarity of the transcription
provided by the worker and the solution measured by Levenshtein distance and averaged across all the
receipts that the worker chose to transcribe. Daytime fixed effects are categorized in 6 hour increments.
* FF and *F* denote statistical significance at the 10%, 5% and 1% level.

Efficiency for one set of transcriptions is the time (in seconds) the worker needed for the
transcription of the set divided by the total number of characters contained in the receipts that

the worker chose to transcribe in the set.
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Table A6: Results for efficiency

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

Dependent Variable Efficiency Set 1  Efficiency Set 1 Efficiency Set 2  Efficiency Set 2
High-Autonomy 0.206 0.193 -0.109 -0.128
(0.133) (0.132) (0.155) (0.173)
Prevention Take-up -0.077 -0.074 -0.411%%* -0.307***
(0.138) (0.141) (0.143) (0.089)
Add. Receipts Required -0.060 -0.052 0.005 -0.012
(0.047) (0.047) (0.052) (0.045)
Efficiency Pre-Test 0.018%* 0.013**
(0.008) (0.006)
Quality of Transcription -1.823 -8.523
(1.354) (8.023)
N. Observations 475 475 476 476
Daytime FE No Yes No Yes
R? 0.007 0.046 0.014 0.150

Notes: Estimations are OLS. Heteroscedasticity robust standard errors according to procedure hc-3 are
in parentheses. In columns one and two, the dependent variable is “Efficiency Set 17, the time (in seconds)
the worker needed for the transcription of set 1 divided by the total number of characters contained in the
receipts that the worker chose to transcribe in set 1. In columns three and four, the dependent variable
is “Efficiency Set 2”7, the time (in seconds) the worker needed for the transcription of set 2 divided by
the total number of characters contained in the receipts that the worker chose to transcribe in set 2.
“High-Autonomy” is a dummy indicating that the worker was randomly assigned to the high-autonomy
group. “Prevention Take-up” is a dummy variable that equals one if the worker undertakes prevention
and zero else. “Add. Receipts Required” is the randomly determined number of additionally required
receipts if the worker choose prevention. “Efficiency Pre-Test” is the time (in seconds) a worker needed
for the pre-test divided by the total number of characters to be transcribed in the pre-test. “Quality
of Transcription” is the percentage of similarity of the transcription provided by the worker and the
solution measured by Levenshtein distance and averaged across all the receipts that the worker chose
to transcribe. Daytime fixed effects are categorized in 6 hour increments. Note that one worker in the
high-autonomy group chose to skip all receipts in set 1 and transcribe all ten receipts in set 2. Therefore,
only 475 observations are used in columns one and two. *, ** and *** denote statistical significance at
the 10%, 5% and 1% level.
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A.5 Calibrating utility curvature from prevention choices

The maximum acceptable number of additional receipts allows us to answer the question,
whether or not subjects in our experiment have non-linear utility over the number of tran-
scribed lines. For this, we use the same parametric form for the function ¢ as in the integration
calibration of Section 5.

In the notation of Section 3, the maximum acceptable number of additional receipts for
prevention from the short collection in the low-autonomy group, denoted 7%, solves the equality

EU 1% =FkU 1% . We denote the number of receipts to be transcribed per set as a and then solve
I 1 1
Ulcla+7",s)+cla,s)) = §U(2(:(a, s)) + §U(2c(a, ). (6)

We define I' as the amount of additional lines to be transcribed in the long collection I' :=
2(c(a,l) = c(a, s)). This and the functional form of the effort function lets us use a second-order

Taylor approximation around 2¢(a, s) to obtain

U"(2c(a,5)) _ 8am™ + 4(7")* — 2r )

U'(2¢(a, s)) I
) ) U (2¢(a, B
From this equation, we can see that (2e(a.9)) — 8x5x2.98+4x2.98% 2470 _ 1472 _ (j )3 Because
) U (2c(a,s)) 70 4900
, . U (2¢(a,s)) .. . .
of U" < 0 a positive value of m implies concave utility over the number of lines to be
"\ 2¢(a,s

transcribed.
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B Experimental Instructions

B.1 Amazon MTurk

Figure B1: MTurk HIT appearance

Tranacrie scanned recept
Fagusater: B Baward 400 per taak Tanks avallable: 0 Curation: § Hoasts

Mequired- v Finguenters’ 1T grester than &5 Nemer of W Approved gregier Ban 100

Survey Link Instructions {Click 1o collapse)

Transcribie the articke and price information on the receipt images
Select the ink below 1o complete the task. Al the end of the task, you will recene & code 1o paste inlo the box below 1o receive credd for completing the task

Make sure to lsave this window open as you complote the task, When you are finished, you will return 1o this page to paste the code o the box

Task link: The Link will appear here only if you accept this
HIT.
Note I you have previously completed one of our HITs, unfortunatialy you wall nat be
able 1o complete this HIT

Provide the payment cade here:

Notes: The Figure shows the appearance of the HIT on Amazon MTurk.

B.2 Qualtrics Survey

Figure B2: MTurk ID verification
Welcome!

Before you begin, please verify that the ID in the field below is
your correct Amazon Mechanical Turk ID.

If it is your ID, please click on Next.

If this is not your ID, or if no ID is displayed, please enter your ID
and click on Next.

Notes: The text field was prefilled with the ID retrieved from the URL that the worker used to access the
Qualtrics survey. If the entered ID was in the list of workers who had already participated in one of our test-runs
the worker was excluded from participation (see Figure B12). When the worker clicked the next-button it was
also automatically checked what type of device the worker was using. If a mobile device was detected the worker
was prevented from further participation and was asked to use a computer instead (see Figure B13).
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Figure B3: VPN detection warning
Warning!

This HIT task uses a protocol to check that you are responding
from inside the U.S. and not using a Virtual Private Server (vps),
Virtual Private Network (VPN), or a proxy to hide your country. In
order to take this HIT, please turn off your VPS/VPN/proxy if you
are using one and also any ad blocking applications. Failure to
do this might prevent you from completing the HIT.

For more information on why we are requesting this, see this post
from TurkPrime (https://goo.gl/WD6QD4).

Notes: Once the worker clicked next on this screen the IPHub API was used to detect VPN/VPS/Proxy usage. If
such usage was detected the worker was excluded from the experiment and the corresponding screen was displayed
(see Figure B14). Additionally, the API was used to verify that the worker’s IP address was located in the United
States. If this verification failed the worker was excluded from the experiment and the corresponding screen was
displayed (see Figure B15).

Figure B4: Welcome

Thank you for your interest in this MTurk HIT task.
In this task, you will see images of several receipts. Please transcribe the information (item

description and price) from the receipts

Before the actual transcription task begins, you first find a consent form on the next page.

For further participation, you would need to agree to the consent form.
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6¢

Consent form

Summary
The purpose of this research study is to analyze the work decisions of participants.

Participants who take part in this task will need approximately 45 minutes o complete the task.

In this task, you wil be asked to transcribe a sample of scanned receipts provided to you in an enline survey. There are two batches
of receipts that difer in average receipt length. You can choose which receipts you want to transcribe.

The only anticipated risk of taking part in this task is possible discomfort at answering survey questions and work fatigue in course of
the transeription.

What should | know about the research on this task?

Participation in research is voluntary, which means that it is something for which you volunteer. It is your choice to participate in the
task. or not to participate. If you choose to participate now, you may change your mind and stop participating later. If you decide not
to participate, that decision will not resuit in any penalty or loss of benefits to which you are othenwise, unrelated to this task. entitled
You are not recehving payment for the task without completion

Why is this task being done?

The purpose of the attached research to this task is to analyze the work decisions of participants

We are asking you to take part in this task because you have selected the task on Amazon Mechanical Turk (MTurk).

About 820 subjects will take part in this research study at Boston University.

Who is funding the task?

The study Is funded by the DFG, German Research Foundation.

How long will | take part in this task?

We expect that you will be in this research study for approximately 45 minutes

What will happen if | take part in this task?

You will complete an online survey in which you will be asked to transcribe a sample of scanned receipts. There are two batches of
receipts that differ in average receipt length. You can choose which receipts you want fo transcribe.

What are the risks of taking part in this task?

Figure B5: Consent form

Risks of Completing Tasks

You may get tired during the transcription tasks. You can rest at any time.

Loss of Confidentiality
The main risk of allowing us to use and store your information for research i a potential loss of privacy. Your data will be anonymous
and will not be linked to your identity. You will never be asked to provide your name.
Are there any benefits from being in this task?
You may or may not benefit from taking part in this task. Possible benefits may include learing on work decision-making or
collecting experience in transcription tasks
What alternatives are available?
You may choose not to take part in this task.
Study participation and early withdrawal
Taking part in this task is your choice. You are free not to take part or to withdraw at any time for any reason. If you withdraw from the:
task. there will be no penalty or loss of benefit to which you are otherwise, unrelated to this task, entitled. You wil not receive
payment for the task without completion
How will you keep my records confidential?
We will keep the records of this task confidential by using anonymous data without a link to your identity. We will make every effort to
keep your records confidential. However, there are times when federal or state law requires the disclosure of your records.
The following people or groups may review your task records for purposes such as quality control or safety:

The Researcher and any member of their research team

The Institutional Review Board at Boston University. The Institutional Review Board is a group of people who review human
research studies for safety and protection of people wha take part in the studies.

The sponsor o funding agency for this study

Federal and state agencies that oversee of review research

Central University Offices

The task data may be retained for future analysis
The results of the research attached to this task may be published or used for teaching. We will not include identifiable information on
data that are used for these purposes

Will | get paid for taking part in this task?

We will pay you 58.00 for the successful completion of this task.

What will it cost me to take part in this task?

There are no costs to you for taking part in this task

Who do | ask if | have questions or concerns about this task?

Please contact Keith Ericson at kericson@bu.edu with any concems or questions about the task or any research-related problems.
If you have questions about your rights as a research participant, or if you have any complaints or concems and want to speak with
someone independent of the research team, you may contact the Boston University Charles River Campus IRB at 617-358-6115. The
IRB Office webpage has information where you can leam more about being a participant in research, and you can alsa complete a

Participant Feedback Survey.

Statement of Consent
I have read the information in this consent form including risks and possible benefits. | have been gien the chance to ask questions. My
questions have been answered to my satisfaction, and | agree to participate in the study.

You may now print a copy of the consent form to keep if you wish

I have read the information in this consent form including risks and possible benefits and |
voluntarily agree to participate in the study.

O I do not agree to participate in the study and | quit the task.

Notes: The consent form was presented on one page with text flowing vertically. It is presented here in three horizontally arranged fragments only for readability.



Figure B6: Pre-test (1 of 2)

Pre-Test

Below you see two receipts as a pre-test. Transcribe the item description and price of each purchased article on the shorter

scanned receipt. You don't need to transcribe any other information (such as "Zu zahlen xx.xx") from the receipt.

Separate item description and price with a comma (",").

Begin a new line per article and type a semicolon (";") at the end of each line.

In the following table, you see one exemplary receipt and the corresponding required transcription of it.

Receipt Transcri
Dorfladen
Werner-von-Siemens-Strafie 2
83301 Traunreut
Pistazie,3.05,
e Melone,3.80;
Pistazie 3058 Bohnen,1.95;
Melone 3808
Bohnen 1958
2u zahlen 8.80

In the main transcription task, you will have the option to skip the transcription of some receipts. If you decide to skip the transcription of
a receipt, please indicate your choice by checking "Skip”. If you decide to transcribe a receipt, please indicate your choice by checking
"Transcribe” and enter your transcription in the corresponding text field. To familiarize you with this, please skip the longer of the two

receipts below and provide the transcription for the shorter one.

After the completion of the pre-test transcription, you are allowed for the main transcription task.

Your entries will be validated automatically and you are immediately admitted.

Check here to skip or transcribe
the recelpt. [Number of skipped Transcribe
receipts by now: 0]
Provide the item description ond price for each
Skip Transcripe item of the receipt here ItE. xemplany iem
Produkt.99:)
Dorfladen
Werner-von-Siemens-Strafie 2 - -
83301 Traunceut Please choose whether you want to skip
or transcribe this rec before starting to
EUR transcribe: If you choose “Transcribe’
® o 4
Blumen 4858 please enter your transcription here.
Joghurt 1298
Melone 3698
Erdbeer 2358
Backin 0398
Zu zahlen 12.57

Notes: The pre-test was presented on one page. For better readability, it is divided into two parts here. The
second part follows on the next page.
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Figure B6: Pre-test (2 of 2)

Check here to skip or transcribe
the receipt. [Number of skipped Transcribe
receipts by now: 0]
skif
Dorfladen
Werner-von-Siemens-Strofle 2
83301 Trounreut
EUR
Erdbeer - 2058
Pistazie 3398
Salatmix 0.95 B
Zucchini 1.00 B
Nudeln 1256 .
Backin 0.40B
Salami 5.19 B 2
Bohnen 2558
Schinken 4198 O O
Shampoo 1.95 B
Oliven 5658
Melone 3996
Zitrone 1.79 B
Sellerie 1.258
Duschbad 1.39B
Ingwer 1.99 B
Garnelen 11.50 B
loghurt 1498
Vanille 099 B
Dorade 1.35B
Tomaten 3.20B
Zu zahlen 57.51

Notes: The pre-test was presented on one page. For better readability, it is divided into two parts here. The first
part is on the previous page.
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Figure B7: Prevention decision

(a) Low-autonomy group

Task instructions
Your task is to extract information from 2 sets of scanned receipts.

Each set consists of 10 receipts. The receipts within a set vary in length. You can choose 5 receipts

from each set to skip and not transcribe (for any reason - readability issues, length, etc.).

The sets are drawn from 2 different batches. The short batch has shorter receipts (on cveruge),
while the long batch has longer receipts (on average). Here are two receipt set examples:

Short batch: 10 receipts Long batch: 10 receipts

You will be randomly assigned 2 receipt sets from 1 of the 2 batches.

You can choose to be assigned sets of receipts from the shorter batch with certainty. However, if

you did this, you can only skip 3 (instead of 5) receipts of the first set from your transcription.

Thus, there are two options:

® Random draw: Transcribe two sets of receipts from either the batch with longer receipts or
the batch with shorter receipts (Allowed to skip 5 receipts from each set). Long and short
batches will be chosen with equal probability: 50% chance of both sets being short, 50%

chance of both sets being long.

® Shorter batch: Transcribe two sets of receipts from the shorter batch (Allowed to skip 3

receipts from the first set and 5 from the second set).

‘Which would you prefer:

Less receipts from random draw
Allowed to skip 5 receipts from the firs! set
and 5 receipts from the second set

o

More receipts from shorter batch
Aliowed to s¥ip 3 receipis from the first set
and 5 receipts from the second set

(©]

(b) High-autonomy group

Task instructions

Your task is to extract information from 2 sets of scanned receipts.

Each set consists of 10 receipts. The receipts within a set vary in length. You can choose 10 receipts
from either set to skip and not transcribe (for any reason -~ readability issues, length, etc.). it

does not matter, whether you skip receipts in just one set or in both sets.

The sets are drawn from 2 different batches. The short batch has shorter receipts (on average),

while the long batch has longer receipts (on average). Here are two receipt set examples:
Short batch: 10 receipts

Long batch: 10 receipts

You will be randomly assigned 2 receipt sets from 1 of the 2 batches.

‘You can choose to be assigned sets of receipts from the shorter batch with certainty. However, if you did

this, you can only skip 7 (instead of 10) receipts from your transcription.

Thus, there are two options:

® Random draw: Transcribe two sets of receipts from either the batch with longer receipts or the batch
with shorter receipts (Allowed to skip 10 receipts). Long and short batches will be chosen with equal

probability: 50% chance of both sets being short, 50% chance of both sets being long.

® Shorter batch: Transcribe two sets of receipts from the shorter batch (Allowed to skip 7 receipts).

‘Which would you prefer:

Lm ncﬂﬁu from random draw More receipts norﬁ sh;)ﬂtv Wh
Allowed to skip 10 recaipts Allowed to skip 7 recaipts
(@) (©)

Notes: Panel (a) contains the instructions for the prevention decision shown to workers in the low-autonomy
group. In this example, they would have to transcribe two additional receipts for prevention. Panel (b) contains
the instructions for the prevention decision shown to workers in the high-autonomy group. In this example, they
would have to transcribe three additional receipts for prevention.
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Figure B8: Providing transcriptions
(a) Set 1
You will see 2 sets of receipts. One on this page and one on the next page. Transcribe the item description and
price of each purchased article on the scanned receipts. You don't need to transcribe any other information

(such as "Zu zahlen xx.xx") from the receipt.

Separate item description and price with a comma (",").
Begin a new line per article and type a semicolon (";") at the end of each line.

If you cannot read the information on an article, insert "nn" and move on to the next item.

You can skip the transcription of 5 receipts on this page (for any reason - readability issues, length, etc.). Skipping fewer receipts does
not increase your payment. Before you start to skip/transcribe receipts, you can scroll to the bottom of the page to identify the receipts

that you want to skip on this page.

First set of receipts:

(b) Set 2
On this page you see the second set of receipts. Transcribe the item description and price of each purchased
article on the scanned receipts. You don't need to transcribe any other information (such as "Zu zahlen xx.xx")

from the receipt.

Separate item description and price with a comma (",").
Begin a new line per article and type a semicolon (*;") at the end of each line.

If you cannot read the information on an article, insert "nn" and move on to the next item.

You can skip the transcription of 5 receipts on this page (for any reason - readability issues, length, etc.). Skipping fewer receipts does
not increase your payment. Before you start to skip/transcribe receipts, you can scroll to the bottom of the page to identify the receipts

that you want to skip on this page.

Second set of receipts:

Notes: Panels (a) and (b) show the instructions for transcribing set 1 and set 2, respectively, which were shown to
a worker in the low-autonomy group who did not take up prevention. On the same page, after these instructions,
the ten receipts of the corresponding set were arranged vertically in random order. Figure 1 shows an example
of how a single receipt was presented. The instructions for the high-autonomy group were identical, except that
workers there were told how many receipts they could skip in total, rather than on the respective page.
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Figure B9: Payment code and debriefing

Thank you for your work!
Here is your payment code. Please enter this number on MTurk to receive your payment: 6522430
When you have copied the payment code, please click on the next button to submit your

survey.

Debriefing statement

On behalf of our academic partners, thank you for participating in the research study.

Studly title and investigators

Title: Risk management and effort fungibility

Investigators:

® Andreas Dambaur (Ludwig-Maximilians-Universitét Manchen (LMU))
® Keith Ericson (Boston University)
® Johannes Jaspersen (LMU)

e sandra Zoller (LMU)

What you should know about this study,

The purpose of the attached research to this task is to analyze the work decisions of participants. In this
study, participants were first asked to make a risk management choice and then work on transcription tasks.
There have been two groups with different flexibility in choosing transcription tasks. The study will analyze

the work decisions of the different groups.

Right to withdraw data
Taking part in this task is your choice. You are free not to take part or to withdraw at any time for any reason.
If you withdraw from the task, there will be no penalty or loss of benefit to which you are otherwise, unrelated

to this task, entitled. You will not receive payment for the task without completion.

If you have questions

Please contact Keith Ericson at kericson@bu.edu with any concerns or questions about the task or any
research-related problems. If you have questions about your rights as a research participant, or if you have
any complaints or concemns and want to speak with someone independent of the research team, you may
contact the Boston University Charles River Campus IRB at 617-358-6115. The IRB Office webpage has
information where you can learn more about being a participant in research, and you can also complete a

Participant Feedback Survey.
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Figure B10: End of survey

We thank you for your time spent taking this survey.
Your response has been recarded.
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B.3 Qualtrics: Optional Screens

Figure B11: Too many skips

(a) Low-autonomy group
You skipped 1 receipts in the first set, but you were allowed to only skip 0.
On the next screen you will see the first set of receipts again, prefilled with your previous
ranscriptions. Please transcribe the remaining demanded number of receipts. Otherwise, the task

will be considered as not completed

On the next screen you will see the second set of receipts again, prefilled with your previous

You skipped 7 receipts in the second set, but you were allowed to only skip 5.

transcriptions. Please transcribe the remaining demanded number of receipts. Otherwise, the task

will be considered as not completed

(b) High-autonomy group
You skipped 8 receipts in total, but you were allowed to only skip 6.
On the next screens you will see the first set of receipts and then second set of receipts again
prefilled with your previous transcriptions. Please transcribe the remaining demanded number of

receipts. Otherwise, the task will be considered as not completed.

Notes: Panel (a) shows the screen that was displayed to workers in the low-autonomy group if the check of the
number of skipped receipts in the first/second set, as described in Section 2, revealed that they had skipped too
many receipts in the respective set. The worker in this example chose prevention and therefore had to transcribe
five additional receipts in the first set, resulting in zero allowed skips. Note that workers in the low-autonomy
group were always allowed to skip five receipts in the second set, regardless of their prevention decision. Panel
(b) shows the screen that was displayed to workers in the high-autonomy group if the check of the number of
skipped receipts in total, as described in Section 2, revealed that they had skipped too many receipts in total.
In this example, the worker took up prevention and therefore had to transcribe four additional receipts in total,
resulting in six allowed skips.
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Figure B12: Participation in test-run detected

Thank you for your interest in this transcription task. It seems that
you have previously completed one of our HITs. Unfortunately, this
means you can not complete this HIT.

Please return the HIT.

Thank you!

Figure B13: Mobile device detected

Thank you for your interest in this transcription task. Please use a
computer to work on the task.

Thank youl!

Figure B14: VPS/VPN /Proxy detected

Our system has detected that you are using a Virtual Private
Server (VPS) or proxy to mask your country location. As has been
widely reported, this has caused a number of problems with
MTurk data (https://goo.gl/WwD6QD4).

Because of this, we cannot let you participate in this study. If you
are located in the U.S,, please turn off your VPS the next time you
participate in a survey-based HIT, as we requested in the warning
message at the beginning. If you are outside of the U.S., we
apologize, but this HIT is directed only towards U.S. participants.

Thank you for your interest in this HIT.

37



Figure B15: Outside US detected

Our system has detected that you are attempting to take this
survey from a location outside of the U.S.. Unfortunately, this HIT is
directed only towards U.S. participants and we cannot accept
responses from those in other countries.

Thank you for your interest in this HIT.

38



	Introduction
	Experiment
	Theory and hypothesis
	Data and results
	Integration of prevention and effort decisions

	Conclusion
	Supporting Analyses
	Additional analyses on the full sample
	Extended summary statistics
	Excluding multi-access workers
	Analysis of HIT duration and efficiency
	Calibrating utility curvature from prevention choices

	Experimental Instructions
	Amazon MTurk
	Qualtrics Survey
	Qualtrics: Optional Screens





