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Abstract

Constructing compensation schemes for effort in tirdimensional tasks is complex,
particularly when some dimensions are not easilgeomble. When pecuniary schemes
contractually reward workers for their observabi®rg the unrewarded dimensions might be
neglected relative to the optimal solution. An d#give solution is to use non-pecuniary
schemes, such as gift exchange in which the emploggs the worker above market clearing
wages and the workers with social preferences mecgpe. We compare pecuniary and non-
pecuniary incentive schemes side-by-side in a ahfigld experiment where we have accurate
measures of all dimensions of effort, unbeknowasworkers. We find that workers’ responses
to both types of incentive schemes are largely @oast with theory. Interestingly, we detect an
asymmetrical response to non-pecuniary gifts: warkecus on observable effort at the expense
of diminished unobservable effort when reciproaatpositive gifts, yet they decrease all

dimensions of effort in response to negative gifts.
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“ A Father, being on the point of death, wished tslre that his sons would give
the same attention to his farm as he himself haengit. He called them to his
bedside and said, "My sons, there is a great tredsd in one of my vineyards."
The sons, after his death, took their spades attboka and carefully dug over
every portion of their land. They found no treasimg the vines repaid their
labor by an extraordinary and superabundant créesop’s Fables.

“Do not withhold good from those to whom it is dwken it is in your power to
do it.” Proverbs 3:27.

|. Introduction

Designing optimal incentive schemes is perhapsobineankind’s oldest activities. From the
Dead Sea Scrolls to scribes on tombs of anciemgskirudimentary and clever incentive
structures to motivate a particular course of actiave been extolled. For their part, economists
have produced a rich assortment of models thatilesights into the various factors that are
likely to influence equilibrium market behavior.particularly important and relatively complex
problem arises when output has multiple dimensibasvary in their quantifiability. For
example, school teachers are responsible for inipgav wide range of students’ academic and
social skills, most of which are difficult to objeecly measure. The folk theorem formalizes
how reputational concerns can circumvent such tagking problems. Employer-worker
interactions, however, often lack the necessagnsity or horizon forcing employers to devise

alternative incentive schemes.

The seminal theories addressing optimal incentthemes in multitasking were put forward by
Holmstrom and Milgrom (1991) and Baker (1992). Tkt by explaining why simply
rewarding workers on the easily measurable comgsmeay fail: workers may systematically
neglect the unrewarded components of output tad¢tement of the employer. This intuition is
subsequently used to explain the prevalence ofvfigge structured incentives in occupations

where piece-rates could be easily implemented.

Akerlof (1982) proposed gift exchange as an altraaolution to the multitasking problem.
The idea is that even when a worker is paid anftge, the level of pay influences effort, even in
situations void of reputational considerationscamtrast to the traditional assumptions in
economic models, workers are not mute to reciproaglvations in the gift exchange model.
Once receiving a gift in the form of higher thanrked clearing wages, workers reciprocate with
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higher effort levels (positive reciprocity); wheeceiving less than they believe they deserve,
workers punish the firm via sabotage or other nsoittle measures (negative reciprocity). The
reliance of such schemes on non-egotistical preée®suggests that they can be thought of as

non-pecuniary, despite having a pecuniary compoinethie literal sensé.

In this paper, we compare pecuniary and non-pecgsihemes as solutions to the multitasking
problem using a natural field experiment. The peaspo design and test the efficacy of various
incentive schemes in an actual work environmerdgareed itself when we agreed to help a
research organization with a capital campaign ircivb,500 potential donors were to receive
direct mail solicitations.The task to be completed — preparing materialslifsiribution by the
charity — permits us to measure output along twgiat dimensions (quantity and quality)
despite workers thinking that we could only meagjuantity. This is because they were not
aware that part of the project’s motivation wasegsh into labor productivity. Therefore, we
are able to provide a two-dimensional test of agentive schemes, capturing the essential

elements of the relevant multitasking theory.

Our study also has several other innovations. ,Fassimplementing positive and negative
shocks to worker compensation, we are permitteolvalrcomparison of positive and negative
reciprocity. Existing studies usually restrict atten to one and do not consider
multidimensional output. Second, we use a novelestiipool: temporary workefsSuch
workers are likely to have reputational concerra thpresent an interesting middling ground
between subjects in one-shot experiments andifaé-employees in firms.

We report several insights. First, in this pari@culbork environment, pecuniary incentives have

the predicted effect when compared to flat wagesws: quantity levels increase at the expense

* This conjecture is typically termed the “fair wagfort” hypothesis. An alternative underlying macism that
can create similar data patterns is denoted tHieiicy wage theory,” which surmises that wagesvabmarket-
clearing levels occur because these wage profithsce workers to be motivated in an effort to avmethg fired,
which economizes on firm-level monitoring (see, e<@tz, 1986).

® The Natural Hazard Mitigation Research Center awahorized to begin operations in the fall of 2@94he North
Carolina state government. The Hazard Center wagdied in response to the widespread devastatiBastern
North Carolina caused by hurricanes Dennis anddslagd designed to provide support and coordindépn
research on natural hazard risks. For more infdomatin the Hazard Mitigation Research Center see
www.artsci.ecu.edu/cas/auxiliary/hazardcenter/hbatne.

® Professional temporary workers are widesprea@005 alone, US staffing companies employed an geer&2.9
million temporary and contract workers. Further,amy given day the staffing industry employs mwent2% of
the US work force (American Staffing, 2006).



of lower quality. Second, non-pecuniary incentigés seem to have an effect on both output
dimensions. Interestingly, workers exhibit an asyatmnin the nature of their reciprocity. When
receiving a positive gift, their response focusesh® observable component of output: quantity
increases yet qualityecreases. In contrast, when receiving a negative gift, thegiprocate
negatively inboth output dimensions. Third, the estimated treatneéfiects were in some cases
substantially smaller than we would have expecatech fparallel laboratory experiments.
Amongst other reasons, we believe this to be theltref the reputation effect of hiring workers
through a temporary employment agency: the quahty frequency of future job-offers from the
agency to its workers are a function of past pentorce, e.g., a worker who fails to show-up to a

job without prior warning or who performs poorlyssuck from the agency’s database.

The remainder of our study proceeds as followsti@ed is the background and existing
literature. Section Il is the experimental desi§ection 1V is the results. Section V concludes.

Il. Preliminaries

A. Theory

The theory that follows is based on Holmstrom antjidm (1991) and Baker (1992). We

relegate the derivation to the appendix. The madady features include:

» Effort t is two-dimensional but onlg; is observable to the principal.

» Benefit to principal of effort i®(t). Cost to agent i€ (t). C(t) has an interior minimum
for some finite strictly positive vectar(due to, e.g., boredom; see Holmstrom and
Milgrom (1991))’

» Compensation scheme: = a + ft;.

» Preferences:

o Principalu, = B(t) — w.
0 Agentu, =w — C(t) + pku,. k is how kind the agent thinks that the principal is
being, withk = 0 denoting neutrality.p > 0 is the agent’s reciprocity parameter;

p = 0 implies a neoclassical agept>> 0 implies a reciprocal agent.

" B(t) is strictly increasing and strictly concave. It@ntinuously differentiable witk; — oo ast; — 0 andB; — 0
ast; — oo, C(t) is strictly convex. It is continuously differeribie with C; » —co ast; » 0 andC; — o ast; - oo.
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» Under regularity conditions, the solution to therkes’s problem ig* (g, pk).

Prediction 1 [Multi-tasking problem] : A neoclassical agent responds to a flat wage sathsh
effort: t*(0,0) = t.

Typically, t is sub-optimal from the principal’s perspective.

Prediction 2 [Pecuniary scheme]lf C;, > 0, a neoclassical agent responds to a piece-rate by

increasing observable effort at the expense of sexvable effortt; (B, 0)|-0 > £; and

t;(B,0)|p>0 < Eo.

C;, > 0 means that the marginal cost of one effort isaasing in the other effort. This is a
natural assumption when there is substitutabititshie effort in the taskWhenp increases, it is
obviously in the agent’s interest to increagsince he is directly rewarded for doing so. Since
C:, > 0, by decreasing,, he lowers the marginal cost of increasingo that he can afford to
increase it even further. Hencetjfis very important to the employer, then it is ol to use a

flat wage profile when faced with neoclassical vk

Prediction 3 [Pecuniary scheme]Suppose that agents differ in their abilityand that the cost
c®
A

(Lazear (2000)).

. . . ) :
. Then for neoclassical agents, the variance df btiorts mcreasesVL(tL) >0

of effort is 8

The higher the performance related coefficientahpensation, the larger the incentive for those

with high ability to implement that higher ability.

The basis of Akerlof's (1982) gift exchange modgethe idea that, even in one-shot
environments, if the agent thinks that the principaiving him a better-than-fair de@t > 0),
he is willing to expend resources returning theofalikewise, the agent is also willing to
expend resources to spite the principal if he eBdhat the principal is providing an “unfair”

wage profile(k < 0).

8 We discuss kindness and reciprocity more below.@&fwenberg and Kirchsteiger (2004) and Fehr and
Fischbacher (2006).

° For example, suppose that the agent is building, edtht, representing the number of cars producedtand
representing the number of times he checks forotiefdhe more time he checks for defects, the hititeecost of
exerting the effort to produce a certain numbesast.



Assumption: The market compensation corresponds to neutndinidsgk = 0), and paying

o .ok
above the market compensation increases klndggssi).

Prediction 4 [Non-pecuniary schemel]lf B,, — C;, is sufficiently small, a reciprocal agent
responds to increasing compensation by increasitiydibservable and unobservable effort:

dtz‘(ﬁ,pk(a>)| S0
da p>0 ’

Despite the financial component to such incentoleemes, we can view them as being non-
pecuniary because thegly on social preferences.’’ Whenevelrk increases, the agent's
preferences are more aligned with the principdlte largerB;,, the greater the

complementarity in effort levels, and so the grette gain to the principal of increasing each
effort. The smallet,,, the smaller the adverse effect to the agentareasing effort on the
marginal cost of the other. Whether or not it isfppable to pay above market wages depends on

the size op.

Prediction 5 [Non-pecuniary schemel]lf C;, > 0 and the agent reciprocates in observable
effort only (u, = w — C(t) + pkt;), then a reciprocal agent responds to increasing
compensation by increasing observable effort aekpense of unobservable effort:

dt;(B.pk(a)) >0 an ddt;(ﬁ,pk(a))

< 0.
da p>0 da p>0

This is in anticipation of some our empirical resuWhen the agent reciprocates in observable
effort only, increasing is equivalent to increasing Therefore the efficacy of gifts depends on

bothp and on the extent to which the agent reciprodatéseu,, vis-a-vist;.

As a final note, the above theories are formulédeadne-shot settings. As the intensity and
horizon of interactions between the principal agdrda increase, the Folk theorem reminds us
that opportunistic behavior can be eliminated tgyttireat of mutual enforcement. As such,
under some circumstances, increasing reputatiamaiderations diminishes the need for the

pecuniary and non-pecuniary incentive schemes itbescabove.

19 Recall that this is a one-shot setup and so thehamesm is unrelated to reputational effects.
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B. Empirical evidence

Several studies have demonstrated increased obseeféort in response to the introduction of
a piece-rate incentive scherffeThere is also a large body of laboratory experiesvidence
consonant with gift exchange, though some studissdoubt on its robustnelsyet survey
evidence also supports the notion that wage amdtedmbinations can be above the
neoclassical equilibriurt? Evidence from field experiments also provides rdisapport of a

long-term gift effect*

We extend the literature by providing a two-dimensil test of the prominent incentive
schemes, capturing the essential elements of amktitg theory. Existing studies that explore
quality typically only use data that is availaldethe manager and can in principle be contracted
upon (which it actually is in the case of Paarsath 8hearer (2000) and Lazear (2000)). In our
experiment, the subjects are unaware that thegateipating in a labor productivity study,
knowing only that they have been hired by a norfipooganization to pack envelopes. As such,
they do not anticipate our extremely costly cheglohevery envelope, detailed below.
Moreover, as a consequence of this painstakingepiige, we are able to collect data on a very

rich array of quality measures.

Our approach also extends the literature by usingporary workers rather than laboratory
subjects in a one-shot setting or field subjecte ate full-time employees. We expect
temporary workers to have intermediate reputaticnaterns. This follows from the fact that the
frequency and quality of jobs that are offered teraporary worker — unlike one-shot subjects —
is typically a function of past performante-or example, should a worker fail to show up to a
job without prior warning, he or she is struck frdime agency’s database. Similarly, if the
agency receives a bad report about a worker fromrag firm, the worker’s future prospects
suffer. However this reputation effect likely hass power than the reputational concerns of

! see Lazear (2000), Johnson et al. (2006), PaarstiShearer (2000), Shearer (2004).

125ee Fehr et al. (1993, 1997) and Charness (280%Imann and Ortmann (2002), Charness et al. 2004

13 See Agell and Lundborg (1995). Making use of raltywoccurring data, Krueger and Mas (2004) and K2896)
find evidence consistent with negative reciprocity.

14 See Pritchard et al. (1972), Gneezy and List (20Q6be et al. (2006), Hennig-Schmidt et al. (20d6)
naturally occurring data, see Chen (2005) and neleRupp (2006).

151t is common to use temporary workers for a tasthsas envelope packing.
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workers in full-time jobs, and so presents an edéng “middling” testing environment for the

various incentive schemes proposed.

Finally, to the best of our knowledge, we are ir& ttudy to compare pecuniary and non-
pecuniary schemes in a consistent environmentgetisaw positive and negative reciprocity in a

consistent field environment.
[ll. Experimental design

As aforementioned, we agreed to work jointly witle Center for Natural Hazards Mitigation
Research to help them raise capital. The task meapreparation of solicitation letters, a
multitasking problem. The goal of this experimenta compare pecuniary and non-pecuniary
incentive schemes to the baseline of a markeh@atly wage in a natural environment. We
believe that exploring behavior in a controlledlvreorld setting which theory attempts to
explain is an important next step in the literat@ar employees complete real effort tasks, they
are not told explicitly the profit distributionsnéthey are likely to have previous experience
working in similar environments. Beyond learningpabnon-pecuniary and pecuniary incentive
schemes in such a setting, we view this approaghasding insights into the underpinnings of
a worker pool that has not been studied in a cbatr@xperiment. According to the American
Staffing Association’s quarterly employment ancesaurvey, temporary workers are quite
broad-based®

A. Treatments

Table 1 summarizes our experimental design. Wetwadaseline treatments where workers
were hired at, and paid, a flat hourly wage of B8ay-8 (lasting one day) an2tday-8 (lasting
two days)’ In the one-day treatment, employees were conttdotevork from 9am-3pm, which
included 30 minutes of orientation/late arrivalsl@30-minute paid lunch-break. Thus,

effectively, each worker is on the job for five meuThis was identical for the first day of the

'8 Roughly 2.9 million workers are employed via temgry agencies, and sales for staffing in 2005 ¢0t&69.5
billion. Further, approximately one in eleven namrh workers had a job with a staffing company ate@oint in
2005.

" We learned that $8/hr is approximately the locathket clearing wage rate for a typical envelopekjrartask,
thus we made use of the market clearing wage ifbaseline treatment.
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two-day treatment. On the second day, employeekesldor two consecutive hout8In the
two-day treatments, before work commenced on day workers were informed that they
would be invited back on the second day should treiformance on the first day be deemed
satisfactory"’

Table 1: Experimental design summary

Number

Treatment Date of mHll‘lﬂgti n mAczlald
Workers compensatio compensation
1-day-8 6/7/2006 26 $8/hr $8/hr
1-day-16 6/13/2006 27 $16/hr $16/hr
6/15/06-
2-day-8 6/16/06 24 $8/hr $8/hr
.. 6/19/06-
2-day-positive 6/20/06 29 $8-16/hr $16/hr
. 6/26/06-
2-day-negative 6/27/06 30 $8-16/hr $8/hr
. $6.50/hr + $6.50/hr +
I-day-piece 6/22/2006 29 $0.15/envelope  $0.15/envelope
e 6/29/06- 2 $6.50/hr + $6.50/hr +
9P 6/30/06 $0.15/envelope  $0.15/envelope

Treatment designation denotes days of work and paystheme. For example, “1-day-8" denotes oneofiasork
at a wage rate of $8 per hour.

We implemented one- and two-day treatments forreéveasons. First, it offered us an
opportunity to test whether additional reputatioc@hcerns, beyond the reputational effects
associated with the temporary agency effect, aportant. Second, Gneezy and List (2006)
found that in two different tasks, the effects ohfpecuniary schemes were quite strong at first
before tapering off to insignificance within a féwurs. Thus a two-day treatment acted as a
robustness check. Finally, the two-day treatmefiesed us an opportunity to implement
unanticipated shocks to the compensation schemestbg of extending the number of working
hours (see section V).

'8 n fact, we actually employed the workers for fburs on the second day. However we shocked ltisr
contracts during the last two hours. We reportréseilts of these shocks in section IV below.
9 No worker was terminated after the first day.



To test pecuniary schemes, we used two separate-faee treatments. In Table 1 these are
denoted ag-day-piece and2-day-piece. During hiring in both treatments, workers werlg tihat
they would be paid a minimum wage ($6.50/hr) plgeaenvelope-bonus. When workers
arrived, and after the task was explained, theyeweld that the per-envelope-bonus was $6°15.
This figure was chosen because in 1kday-8 and2-day-8 treatments, average productivity was
roughly ten envelopes per person; therefore, teeeprate loosely corresponded to a wage rate
of $8 per houf Similar to the two day treatments described abaweekers in the2-day-piece
treatment were informed that they would be invibeadk on the second day should their

performance on the first day be deemed satisfactory

Testing non-pecuniary schemes was slightly morblproatic since there is no clear recipe on
manipulating the kindness term in recent intentibased reciprocity models of, for example,
Dufwenberg and Kirchsteiger (2004) and Falk andtbsacher (2006). One way would be to
simply advertise and pay a wage that is above mat&aring. This was what we did irday-

16, where workers were hired at, and paid, an houdge of $16 for a one-day job. An
alternative was to use the surprise method in Gnaed List (2006). Ir2-day-positive, workers
were informed during the hiring phase that they Mdne paid somewhere in the region of $8-
$16/hr. Further, the prospective workers were imigd that they would learn their actual pay
when they arrived on the job. When they arriveterahe task was explained to them, the

workers were told that their wage was $16/hr.

If we find that there is no selection effect initgy or additional reputation effect associated with
two-day jobs, then this treatment also providemtaresting comparison withrday-16. In this
case, any differences should be driven by the mamature of the gift, permitting us to parse

the importance of the pure wage effect and thersareffect.

We also wanted to explore negative reciprocitycj@city is a double-edged sword. 2rday-

negative, during the hiring phase again workers were tbhat they would be paid somewhere in

2 We can envision that the piece-rate schemes riigktpower since the wage is composed of a comibiméiked
and variable wage rather than the higher powereelypiece rate method. We did attempt to use a pigce-rate,
but we were informed by the temporary employmeeinag that minimum-wage laws in Illinois forbade Isan
approach.

% Ten envelopes per hour may appear to be a lowdjget the task contained a time-consuming ad inétige
component after the packing of each envelope. Skavifor further details.
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the region $8-$16 per hour, and that they woulthB@med of their actual pay when they
arrived at the job. When they arrived, after thektaas explained to them, the workers were told
that their wage was $8/hr.22

To complement these treatments, we implementedticisated shocks to the labor contracts
near the end of the work contract. For exampl@-day-8, after two hours of work on the
second day (i.e., after the seventh hour), we iméat the employees that in appreciation of their
work, we would pay them for the two remaining hobows that they would only work for one
more hour (i.e., they would receive $16/hr for ldet hour).23 This is a gift in the spirit of the
positive reciprocity treatment. Alternatively, inday-positive, after three hours of work on the
second day, we cut the workers’ wages from $1@/$8¢hr for the last hour of work. This is a

shock in the spirit of the negative reciprocityatirment.

Finally, in the 2-day-piece treatment we increadedwage rate for the last two hours from
$6.50/hr + $0.15/envelope to $6.50/hr + $1/envelpipe new compensation only applied to the
envelopes produced in the last two hours, andihgsmade clear to the workers). This was to
intensify the piece-rate incentive, though it skidod noted that since identical effort now yields
a much higher income, it is impossible to deterninoe much of any change in behavior is

driven by the shock being perceived as a gift.
B. Recruitment

In the Winter/Spring of 2006, we made inquiriesitomerous employment agencies to hire
workers to pack envelopes for our non-profit orgation. We personally interviewed several
agencies and selected the firm that we regardéuedsest balance between the price charged
and the flexibility required to run the naturalldiexperiment? In the end, we contracted with a
local temporary-employment agency that was broaeédand had years of experience in this
area of work — FurstStaffing Services.

22 \While such a treatment surely will not invoke tiipe of negative reaction that a “promise of $1@Gihd when
they arrive tell them that they are only earningh$8would yield, as in th@-day-positive treatment we followed
standard protocol within the experimental communityot deceiving the subjects. Our results shohddefore be
interpreted accordingly. Moreover, we did not rumoa-surprise negative reciprocity treatment (samib 1-day-
16) since the market wage was so close to the mininvage — a significant treatment effect did not séikety.

% See the appendix for the exact wording.

2 Without letting the agencies know about our plansas clear through these initial interviews thany of the
agencies were not inclined to provide the necessamrol to complete a controlled study.
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We worked closely with the temporary work agencyetcruit workers for our task in a natural
manner. This was done by placing advertisementsadous employment websites. The
advertisements simply requested envelope packessrion-profit organization at the University
of Chicago, and requested that potential workendam the employment agency if they had
interest. Importantly, we followed standard proaedoy not mentioning compensation or the

exact date(s) of employment on the advertiseméritgsastage.

Recruitment generally followed four steps. Firshemn potential workers contacted the
employment agency expressing interest in the jabagency followed its usual protocol of
inviting applicants in for a brief interview, whighcluded completion of paperwork that
provided a demographic profile. Second, workersevirgiormed that the employment agency
would contact them soon with further details alibetjob, including compensation and the
date(s) at which employment was available.

These first two steps provided us with a large pdgotential workers. The (mutually
exclusive) dates for each treatment were decidaediwance and in step three, potential workers
were randomly allocated to one of our seven treatsndn the fourth step, staff of the
employment agency personally called each potewtaker and inquired about their availability
on their assigned day (corresponding to their atied treatment). If the prospective employee
replied in the affirmative, they were informed bétcompensation package, and asked to
confirm working for the specified compensation ba thosen date. If the prospective worker
declined after learning about the wage, they wkneimated from the sampfe.

If the prospective employee was not available tokvem a specific date, while still being
unaware of the compensation scheme, they wereedffenother randomly selected date.
Importantly, no individual was offered more thareamage or made aware of the existence of a
wage that differed from the one that they accepta®jected® The target recruitment for each
treatment was between 25-30 workers; this necésgitaring and confirming with 35-40
workers given an expected show-up rate of appraeip@0%. One might conjecture that the

higher wage rates would induce superior show-ugsrat question we explore more fully below.

% This provided us with a unique chance to explegeats of sample selection into the various waberses. We
discuss this issue further below.

% Working closely with us, the employment agencyatanade potential workers aware of the existencaufiple
wage rates, attenuating any chance for cross-camaion.
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C. Thetask

Upon arriving on site, each worker was greetedyesigin, and seated at an individual six-foot
desk. All workers in a treatment were in the saowr and the desks were linked and outward
facing (see Figure 1 for details concerning theisgarrangement)’ The monitors’ desk was
placed in the center of the room, and this is ®alkere supplies for the task were stored. Upon
arrival of all workers, the monitors asked workerde seated in front of the monitor’s desk to

receive instructions. The monitor proceeded wiftbaninute orientation.

Workers were informed that the task was part diaitable fundraising drive. In this drive,
several thousand letters needed to be preparedhaihed. The monitor informed workers that
there was a stack of letters placed on their daslequal number on everyone’s desk), as well as
other support materials. The worker was to: (1)amahe top letter from the stack with the
matching address label, (2) read the letter totifietihhe correct accompanying materials, and (3)
insert the necessary materials into the envelapeas stressed that great importance lie in
correctly producing and packing the envelopes. Wiarkvere informed that they should then
place completed envelopes to the side on their.d&skfurther informed workers that monitors
would collect the completed envelopes during the(dapractice we collected them on the top

of each hour).

In the final preparatory step workers completedangmt paperwork that accompanied each
letter. This time-consuming task had the workerfyerach letter that was sent to ensure that we
did not send multiple letters to each householghdrtantly, this task was simple to complete
accurately, only requiring that the worker couldd@nd write® Yet, we did not collect

individual paperwork until the close of the workydaending a signal to the worker that this was
a component of effort that would not be monitoreatlasely as the count of letters. The monitor
closed the introduction by asking for questiongeA&ll questions were answered, work

commenced.

2" There was no evidence of any seating effectsadymtivity (e.g., neighbour effects or positioneetfs).
% Literacy was a requirement at the recruitment @sechat was covered by the employment agency.
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Figure 1: Room layout and seating arrangemel

The monitor's desk is where the supplies were dttme. Desks were approximately 6 feet wide andeveeitwarc
facing.

In sum, workers wereecruited to a natural work environment to compéetask for
compensationThe task and wage profiles were similar to mangojbbs they had accept
previously from employment agenci The task involved a range of activities, each oicil
might include defects, or errorBhis permits us to observe both the quantity aradityuof the
workers’ outputln total, there are 12 potential errors, but tHeafof each on output (the fin
output of an envelope is a successful contribubpihe recipier of the specific letter) i
uncertain’® We classified the errors into three broad categaeélecting the error’s importan
based on introspection.

» Critical errors all but guaranteed failure of the letter to gereeamntributions These
included incorectly matching the address label and letter (&hg@.household of Mr. .
Smith receives a letter addressed to the houseidlt. R. Jones) or forgetting

include either the address label or the le

2 The letters were posted in August 2006. Below vsewis results from the mail
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* Non-critical errorsrepresent a portmanteau for remaining errorsatching the

materials, e.g., failing to include a complimentappkmark when the letter states that
the recipient should get one, or omitting a copyhef newsletter. This did not include

making the mistake of putting extra materials iaoenvelope.

» Recording errorgreflect the administrative task that was completigectly after the

envelope-packing task. As mentioned above, thisastame-consuming activity that
required the workers to look up addresses in a lishgerrors of this class involve failure
to complete it correctly or, as was often the caspecially in the piece rate, failure to
attempt to complete the task. We viewed this dype as one that is not necessarily
cognitive, rather it represented a simple taskwwatld be time-consuming, and therefore

yield fewer letters per hour.

Before proceeding to the empirical analysis, weuthaote a few important design features.
First, workers were not informed that they wereartgkpart in an experiment before, during, or
after the exercise. Second, we were careful torrdmorkers that this was a one-time work
opportunity. In cases where we employed worker$viordays, they were informed that if their
work was deemed acceptable they would be invite#f bir a second work day. Yet, as
mentioned above, there is already in place a répuataffect from hiring via an employment
agency. This may well impair our efforts to enginag@ure gift-exchange situation, a goal more
convincingly attained by the large class of labomatand field experiments noted in section II.
One benefit from our setting is that the work eorment in and of itself is much more natural,

since purely one-shot employment is the excepttimer than the norm in the field.
IV. Empirical results

For the remainder of this section, we divide oualgsis into ‘results’ and ‘pararesults’. Results
are conclusions that relate to the theoreticaliptiedhs from section Il, while pararesults are
ancillary conclusions. For brevity, we omit the kaip statistical inference underlying the
pararesults. And, following convention we rely datistical tests using two-sided alternative
hypotheses even though our theory clearly provisiessided predictions. This approach
understates the significance of our results, bukeaee it to the reader to make appropriate

transformations of relevant p-values.
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A. Main results

Figure 2 and Table 2 provide a summary of the rat&,dvhich includes mean and standard
deviation measures of our dependent variablesratependent variables. Table 2 can be read as
follows: in 1-day-8, on average 9.131 letters were completed per wqdsehour, with

associated errors of 0.005 (critical), 0.235 (ndtieal), and 0.304 (recording) per envelope.
Further, roughly 77% of workers in this treatmerrevfemale, 81% were black, the average age
was 35.5 years old, 61.5% of the sample receiv@gtaschool diploma but did not receive
education beyond high school, and 15.4% obtaineachelor's degree.

Figure 2: Envelopes packed by treatment
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1l-day-8 1-day-16 2-day-8 2-day- 2-day- 1l-day- 2-day-
positive negative piece piece

Pararesult 1 Randomization across treatments was successful.

This is established either by using five one-waiyvamate ANOVAs (one for each demographic
variable) or a unique one-way multivariate ANOVAthvthe five-dimensional demographic
vector being the dependent variable. Both aressitzlly insignificant. For completeness we

present results from both unconditional and coadil tests below’

% The statistical tests and regressions presented/assume a treatment effect that does not différ respect to
socio-economic characteristics (such as race ateggrnWe examined the possibility of heterogendmemment
effects, but we found only sporadic cases of stadilssignificance. Moreover, deviations from a taganous
treatment effect model did not exhibit any discel@pattern.
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Table 2: Sample statistics by treatment

Variable 1-day-8  1-day-16  2-day-8 Z—da.y— 2—day— 1_.d - 2_.d -
positive  negative piece piece
Panel A. Dependent variables
Letters) bour 9.131 9.748 9.071 10.466 8.279 9.447 10.664
o (2.132) (2.992) (2.287) (3.210) (2.567) (2.898) (3.818)
0.005 0.043 0.003 0.001 0.004 0.012 0.014

Critical errors/ envelope 0011)  (0.192)  (0.008)  (0.006)  (0.013)  (0.035  (0.022)

0.235 0314 0.243 0.189 0.175 0.207 0.252
(0268)  (0.314)  (0.199)  (0.188)  (0.148)  (0.191)  (0.276)
0.304 0.259 0.095 0.200 0.210 0.280 0.196
(0.426)  (0357)  (0.214)  (0.341)  (0.342)  (0.403)  (0.278)

Non-critical errors/ envelope
Recording errors/ envelope

Panel B. Explanatory variables
0.769 0.667 0.708 0.690 0.567 0.862 0.731

Female (dummy) (0.430)  (0480)  (0.464)  (0471)  (0.504)  (0.351)  (0.452)
e 35462 31111 36125 34034 38933 34966 32769
& . years (10.603)  (11.294) (11.588)  (10.972)  (14377)  (11.309)  (12.278)
Black ) 0.808 0.778 0.875 0.793 0.800 0.828 0.846
(0.402)  (0.424)  (0.338)  (0.412)  (0.407)  (0.384)  (0.368)
0.615 0.778 0.625 0.724 0.533 0.621 0.615

High school maxcimum (dummy) 0.496)  (0.424)  (0.495)  (0.455)  (0.507)  (0.493)  (0.496)

0.154 0.074 0.208 0.207 0.267 0.276 0.231
(0368)  (0267)  (0.415)  (0.412)  (0.450)  (0.455)  (0.430)

Bachelor's degree mascimum (dunimy)

Figures displayed are means with standard devetioparentheses. Dependent variables denote tihe fo
dimensions of productivity which we are seeking@xplain in the statistical analysis. Letters / hdenotes the
average letters packed by each worker, averagimgathe workers and the hours worked. The threeseare
averages across workers and envelopes packedaaCatrors are errors that render the output useléen-critical
errors limit the usefulness of the output but domexessarily eliminate it. Recording errors demoters in an
ancillary administrative task that has no diret¢efon the usefulness of packed envelopes. Exdanaariables
denote the conditioning variables in the statisticealysis. 'High school maximum' denotes workenese highest
academic qualification is a high school degree. TBd#e 1 for treatment definitions.

A first important question is whether the additibreputational effects within our flat wage
treatments led to behavioral responses. Recalbthat our workers were informed early on that
this is one time work; yet, even in the one dagtireents effort is potentially rewarded by the
employment agency because positive feedback likelgs to future employment opportunities.
We augmented these reputation concerns in our awydréatments by informing workers that
they would be invited back on the second day “sthtlir performance on the first day be
deemed satisfactory.” We purposely made the statewague to explore how the additional

concern for reputation influenced outcomes.
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Pararesult 2 The distribution of output, critical errors andmcritical errors does not differ
betweenl-day-8 and2-day-8, but the distribution of recording errors doesngemuch lower in
2-day-8 than1-day-8 (0.01 vs. 0.30).

Pararesult 3 The distribution of critical errors, non-criticatrors and recording errors does not
differ betweeril-day-piece and2-day-piece, but the distribution of output does, being higimer
2-day-piece thanl-day-piece (10.6 vs. 9.4).

These results are based on conditional and ungonditstatistical test (parametric and non-
parametric). In the remaining analysis, therefare pool the data from theday-8 and2-day-8,
except in the recording error case, where we pteeemon-pooled results; and we pool the data
from 1-day-piece and2-day-piece, except in the output case, where we presentdhegooled
results. Note that in the cases where we do ndt gaodifference is in the direction that theory
would predict, i.e., better performance in the -ttaatment.

An important question revolves around whether $ielednto the various treatments was
important. Though we randomized offers and nobadayyedeclined an offer, selection could

occur via the show-up rate.
Pararesult 4 The show-up rate does not vary by treatment.

This is established by parametric (probit) estioratf the show-up rate. Thus, selection in our

environment is not important.

Now we turn our attention to the theoretical prédits, commencing with the pecuniary
schemes. Data in Table 2 and Figure 2 are broadige with theoretical expectations. For
example, in both piece rate treatments the numidetters produced per hour is higher than in
the baseline treatment. Interestingly, the diffeeeis a modest 6% itrday-piece, whereas ir2-
day-piece the effect is much sharper, an increase of rougjii®p. Figure 3 complements these
aggregate data by providing a temporal profilehefltday-piece and2-day-piece data alongside

3L Clearly this does not preclude selection from hgn important effect in wage/productivity cortilas within
other worker pools (see Bewley, 1999). Recall thatnatural recruiting approach for temporary weskaten
involves not mentioning compensation or the exate@) of employment on the advertisements. Ingerin
studying selection, this potentially differs profally from posting a wage and hiring the best protpe
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the fixed wage $8 daf4.The figure provides ocular evidence that the mesit effect ir2-day-

piece is sharp across all time periods.

Figure 3: Envelopes packed by hour — piece-rate te¢ments
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Result I Compared to the flat hourly baseline, there mes@vidence that workers in the piece-

rate produce more output at the expense of higherse

All of our non-parametric empirical tests reveadttthe difference betweeéhday-piece and the
baseline are marginally significant at conventideakls. On the other hand, the differences are
not significant forl-day-piece. Regression evidence can be found in columns Rafdrable 3,
where it is found that regressing envelopes coraglper hour on the treatment dummy

variables and the worker-specific observables gislthilar evidence.

%2 switching to an econometric specification whereimieract the treatment dummy with the hourly duesniather
than having a single treatment dummy does not anbigely alter the results. This is actually troe &ll the
empirics that follow with one exception that welwilention.
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Table 3: Regression results — piece rates

Baseline Pooled $8  Pooled $8 Pooled $8 Pooled $8 1-day-8 2-day-8
Treatment 1-day-PR 2-day-PR Pooled PR Pooled PR Pooled PR Pooled PR
D dent variabl Letters Letters Critical Non-critical ~ Recording Recording
cpendent variable /hour /hour errors/letter  errors/letter errors/letter errors/letter
8.696 11.325%+* -0.010 -0.241 -0.163 -0.025
Constant
[2.800] [3.107] [0.023] [0.242] [0.028] [0.029]
2.430%k¢ 2.632%%% -0.002 0.004 0.001 0.007
2nd hour (dummy)
[0.458] [0.425] [0.006] [0.027] [0.028] [0.029]
3.114%kx 3.026%** 0.005 0.001 0.004 0.032
3rd hour (dummy)
[0.458] [0.425] [0.006] [0.027] [0.028] [0.029]
3.532%k* 3.895%k* -0.008 -0.049* 0.006 0.028
4th hour (dummy)
) [0.458] [0.425] [0.006] [0.027] [0.028] [0.029]
4.307%** 3711wk -0.004 -0.052* 0.027 0.032
5th hour (dummry)
; [0.460] [0.425] [0.006] [0.027] [0.028] [0.029]
5.176%+* -0.008 -0.039 0.062*
61h hour (dummnzy) N/A N/A
) [0.503] [0.007] [0.035] [0.035]
3.799%** -0.008 -0.054 0.046
7th hour (dunny) N/A N/A
[0.503] [0.007] [0.035] [0.035]
-0.663 0.202 -0.002 -0.035 -0.006 -0.050
Female (dummy)
[0.615] [0.649] [0.005] [0.053] [0.102] [0.086]
_ -0.172 -0.262 0.000 0.0271%* 0.034 0.016
Age in years
[0.150] [0.175] [0.001] [0.013] [0.027] [0.020]
_ 0.001 0.002 0.000 0.000* 0.000 0.000
Age in years squared
[0.002] [0.002] [0.000] [0.000] [0.000] [0.000]
0.297 -1.900%* 0.009 0.034 -0.093 -0.053
Black (duniny)
[0.690] [0.789] [0.006] [0.062] [0.119] [0.102]
High school mascimum 2.288%*x 2,651k -0.007 -0.021 -0.089 -0.208**
(dummy) [0.701] [0.760] [0.006] [0.063] [0.122] [0.102]
Bachelor's degree 2.632%%¢ 3.361%** 0.000 -0.129* -0.193 -0.327%*
maximum (dummy) [0.843] [0.929] [0.007] [0.074] [0.142] [0.116]
) 0.331 0.877 0.010%* 0.015 -0.030 0.176**
Piece rate (dummy)
[0.527] [0.601] [0.004] [0.045] [0.092] [0.072]
Observations 394 470 577 577 374 454
R-squared 0.256 0.333 0.052 0.102 0.040 0.164

All regressions contain random effects. Standarokgin brackets. Significance: *=10%, **=5%, ***84. Table 3
shows linear regressions of each dimension of ptbdty (column) on controls (rows) in the piecdeadreatments.
See the notes in Table 2 for the definitions ohgamductivity and control variable. Each regressiontains data

from a $8/hr baseline and the piece-rate datavahable 'piece rate' is the treatment dummy. Rb&&denotes a
pooling of 1-day-8 and 2-day-8 data. Pooled PR t&=na pooling of 1-day-piece and 2-day-piece.
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Table 3 also contains the differences in qualitpss treatment. Much like the quantity data, the
results over quality are broadly consonant withttieoretical predictions. For example, in the
pooled piece-rate schemes, the critical errorsremes than triple the critical errors observed in
the baseline treatments. In addition, there aregpible differences in some of the recording
errors: the pooled piece-rate data show much langer rates compared to tBelay-8 data.

Such differences also gain statistical significaimcaany cases. For example, the differences in
critical errors are statistically significant ains@ntional levels across the pooled-piece rate data
and the fixed wage data using both conditional@mzbnditional tests. And, the recording errors

are substantially larger in the pooled piece-ratia dompared to th2day-8 data®

Result 2 Compared to the flat hourly baseline, there me@vidence that the variance of

workers’ output and errors is higher in the pieater

Using a Levene-test of change-in-variance, we éwidence that the variance of hourly worker
output triples when comparing the pooled baselirzday-piece (significant at the p < 0.01
level), though the 1-day-piece does not gain stedilssignificant at conventional levels (despite
increasing). In the quality dimension we see alainpattern: the variance of critical errors more
than quadruples in the pooled piece-rate comparéetbaseline (p < 0.03 level). And, in the
case of recording errors, the variance doublessasignificant (p < 0.01) when usirggday-8 as

the baseline. We find no difference in the variafocenon-critical errors.

We now shift our attention to the non-pecuniaryesobs. We utilized two different ways of
inducing a positive gift. The firsL-day-16, was simply hiring workers at, and paying them, a

higher wage.

Result 3 Compared to the flat hourly market baseline, diogthourly wages at the hiring stage

has virtually no effect on output or errors.

Parametric and non-parametric tests are all insagmt at conventional significance levels. The
dimension that comes closest to significance iputytvhich is roughly 9% higher irday-16
(p < 0.2 using a t-test).

# Toilet-break data indicates insignificant diffeces across treatments, but on this occasion beesa to be
longer under piece-rate, which is counterintuitive.
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The second approacPday-positive, was to introduce an element of surprise by hiviogkers

at a wage somewhere between $8/hr-16/hr and tra&arohg that it would be $16/hr minutes
before work commenced. Figure 4 complements theeggte data (Table 2 and Figure 2) by
providing a temporal profile of the difference beem2-day-positive and the baseline, where the

data have been averaged across individuals.

Figure 4: Envelopes packed by hour — reciprocity teatments
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Result 4 Compared to the flat-hourly market baseline,g¢hsrsome evidence that surprising
workers with a doubling of wages leads to increamg@ut and decreased effort, i.e., workers

reciprocate positive gifts in observable effortyonl

2-day-positive yielded an increase of nearly 15% in letters mertffrom 9.1 to 10.5) over the

$8 fixed wage treatment. While using a Mann-Whitnep-parametric test, the difference is
only statistically significant at marginal levels£ 1.54; p < 0.12), using a two-sample t-test the
difference is statistically significant at convemtal levels (t = 2.03; p < .05). Yet, regressing
envelopes completed per hour on the treatment duvamgbles and the worker-specific

observables (as well as random effects) yields mwediker statistical evidence. We present
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these results in column 1 of Table 4. Here we fivat upon controlling for the worker specific
observables, the difference in productivity is @mvelopes per hour (6.5%), and the marginal

effect is significant at the p < .28 level usinya-tailed test?

Both the number of critical and non-critical errare less ir2-day-positive than in the pooled
baseline treatments (see Table 2), but neithéaisscally significant at conventional levels.
This result can be seen most clearly in columnsd23ain Table 4, where the error rate is

regressed on the dummy treatment variables anddheer specific observables.

One error difference that is statistically sigraint, however, is the number of recording errors.
In this case, workers i2-day-positive treatment have over double the error rate comparad
day-8 workers (recall that we could not pdetiay-8 data with2-day-8 data for this type of
error), and this difference is statistically sigrdint at the p < .08 level. This finding is contdn
in column 4 of Table 4, where the recording eramesa function of dummy treatment variables

and the worker specific observables.

Given that the recording task represents a worgiyigy that is easy to manage and with some
effort higher quality can be achieved, this reputtvides a reason to be cautious in drawing
inference concerning the quantity influence foum@-day-positive. The data suggest that
workers are seemingly substituting their efforifroutcomes that are not measured in the short
run, such as proper record keeping, to short-tdyseivable outcomes that are measured
frequently, such as letters per hour. In termdeftheory laid out in section I, they are
reciprocating in observables at the expense of sgrehbles.

3 As is evident from the temporal profile in figuBethe marginal significance of the quantity resiidtr 2-day-
positive is driven by the last two hours. Running a regogswith hour dummies interacting with a treatment
dummy reveals that the last two are significarihatp < 0.01 level. As mentioned in footnote 3@ b the only
regression where results from hour-by-hour treatrdammies differ substantially from a single treatrndummy.
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Table 4: Regression results — positive reciprocity

Dependent variable Letters/hour Critical Non-critical Recording
errors/envelope errors/envelope errors/envelope
9.018%+* 0.001 -0.569** -0.407
Constant
[3.195] [0.012] [0.255] [0.446]
2.405%** 0.004 0.035 -0.022
2nd hour (dummy)
[0.395] [0.003] [0.026] [0.030]
3.151%k* 0.003 -0.014 -0.015
3rd hour (dunmmy)
[0.395] [0.003] [0.026] [0.030]
3.848wk* 0.001 -0.027 0.005
4th hour (dummy)
[0.395] [0.003] [0.026] [0.030]
4.380%** -0.001 -0.013 0.035
5th hour (dummy)
[0.395] [0.003] [0.026] [0.030]
5.584k* 0.000 -0.046 0.054*
6th hour (dummy)
) [0.457] [0.003] [0.030] [0.030]
5.044k* 0.001 -0.081#¢ 0.066**
7th hour (dummy)
; [0.457] [0.003] [0.030] [0.030]
0.383 -0.002 0.046+** 0.024
Female (dunmy)
) [0.614] [0.002] [0.014] [0.093]
. -0.157 0.000 -0.007#** 0.039
Age in years
[0.173] [0.000] [0.000] [0.024]
0.001 0.000 0.026 0.000
Age in years squared
[0.002] [0.000] [0.057] [0.000]
-0.94 0.004 -0.087 -0.035
Black (dummy)
[0.712] [0.003] [0.061] [0.106]
High school mascimum 1.852%¢ -0.002 -0.087 -0.318
(dummy) [0.769] [0.003] [0.061] [0.122]
Bachelor's degree maximum 2476%+* 0.000 -0.121 -0.392
(dummy) [0.941] [0.004] [0.075] [0.140]
0.604 -0.002 -0.016 0.146*
Positive reciprocity (dummzy)
[0.552] [0.002] [0.044] [0.074]
Observations 495 479 479 356
R-squared 0.338 0.019 0.232 0.276

All regressions contain random effects. Standarokrgin brackets. Significance: *=10%, **=5%, ***%4. Table 4
shows linear regressions of each dimension of mtddty (column) on various controls (rows) in thesitive
reciprocity treatment, i.e., where workers are gsegl by receiving higher than the market wage.tBeeaotes in
Table 2 for the definitions of each productivitydazontrol variable. Each regression contains data 1 $8/hr
baseline and the positive reciprocity data. Théabée 'positive reciprocity' is the treatment dumriie $8/hr
baseline is generated by pooling 1-day-8 and 28ldgta, with the exception of recording errors, ngtltbe baseline
is only 2-day-8. See Table 1 for treatment defomis.
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Comparing the quantity data across the baseliday-16, and2-day-positive, we are able to
provide a means to measure the pure wage effedharglirprise wage effect side by side.

Interestingly, output per hour varies from 9.1 16 ® 10.5 across these three treatments.

Pararesult 5 The pure wage effect is responsible for aboutdfahe increase in output
observed in the positive reciprocity treatment @liag versu®-day-positive), whereas the

surprise wage effect accounts for slightly morenthalf of the increase.

We now examine the negative reciprocity result®-tfay-negative, workers were hired for
between $8/hr-$16/hr and were told that it wouldsBér minutes before work commenced.
Figure 4 complements the aggregate data (Tablel Figure 3) by providing a temporal profile

of the data across the baseligalay-positive, and2-day-negative.

Result 5 Compared to the flat-hourly market baseline,g¢hsrsome evidence that surprising
workers with a decrease in wages leads to lessibatyl less effort, i.e., workers reciprocate

negative gifts in both observable and unobservetitet.

Workers in the baseline treatment produce roug@f®s Inore output per hour than workers in
the negative reciprocity treatment. Both a Mann-Wy test and a two sample t-test indicate
that this difference is statistically significaritraarginal levels (p < 0.15 in both cases).
Regressing envelopes completed per hour on thertesd dummy variables and the worker-
specific observables yields similar evidence, asraarized in column 1 of Table 5. In this case,
we find that upon controlling for observables tlegative reciprocity condition is significant at
the p < .08 level. In this model, workers produc|8tters less per hour, a decrease of nearly
10%.

In terms of the quality dimension, negative recgiyoworkers make slightly more critical and
less non-critical errors than baseline workers, agdeater number of recording errors than the
workers in2-day-8. Yet, the only dimension that gains marginal stetal significance is the
recording error data, where we find that workerthanegative reciprocity treatment commit
significantly more errors than baseline workerslatp < .09 level in column 4 of table 5).
Given the level of noise associated with the odresr data, none of our statistical tests are able

to achieve significance at conventional levels.
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Table 5: Regression results — negative reciprocity

Dependent variable Letters/hour Critical Non-critical Recording
errors/envelope errors/envelope errors/envelope
8.532%k* -0.003 -0.174 -0.161
Constant
[2.276] [0.012] [0.203] [0.379]
2.511#%* 0.000 0.018 -0.008
2nd hour (dummy)
[0.356] [0.004] [0.028] [0.030]
2.992%x¢ -0.001 0.002 -0.028
3rd hour (dunmmy)
[0.356] [0.004] [0.028] [0.030]
3.423%k* 0.001 -0.005 -0.021
4th hour (dummy)
[0.356] [0.004] [0.028] [0.030]
3.840wk* 0.001 0.008 -0.008
5th hour (dummy)
[0.356] [0.004] [0.028] [0.030]
4.764%+¢ -0.005 -0.029 -0.023
6th hour (dummy)
) [0.412] [0.005] [0.032] [0.030]
3.924k% -0.004 -0.032 -0.019
7th hour (dummy)
; [0.412] [0.005] [0.032] [0.030]
-0.162 -0.005 -0.048 0.117
Female (dunmy)
) [0.516] [0.003] [0.047] [0.092]
. -0.111 0.001 0.020%* 0.011
Age in years
[0.107] [0.001] [0.010] [0.017]
_ 0.001 0.000 -0.000* -0.000
Age in years squared
[0.001] [0.000] [0.000] [0.000]
-0.554 0.005 0.012 0.155
Black (dummy)
[0.689] [0.004] [0.062] [0.138]
High school mascimum 1.571%* -0.007** 0.016 -0.204*
(dummy) [0.639] [0.004] [0.057] [0.122]
Bachelor's degree maxinmum 2.524% -0.005 -0.054 -0.376%4%
(dummy) [0.779] [0.004] [0.070] [0.146]
Nooats procity (d -0.901* 0.001 -0.059 0.144*
egatie reciprocity (aunmn
“ procy %) [0.500] [0.003] [0.045] [0.084]
Observations 496 481 481 358
R-squared 0.28 0.029 0.114 0.163

All regressions contain random effects. Standarokrgin brackets. Significance: *=10%, **=5%, ***%4. Table 4
shows linear regressions of each dimension of mtddty (column) on various controls (rows) in thegative
reciprocity treatment, i.e., where workers are gsegl by receiving a wage lower than they expec®ee. the notes
in Table 2 for the definitions of each productivityd control variable. Each regression containa fiatm a $8/hr
baseline and the negative reciprocity data. Thelbe 'negative reciprocity' is the treatment dumiiiye $8/hr
baseline is generated by pooling 1-day-8 and 2&8ldgta, with the exception of recording errors, ngtltbe baseline
is only 2-day-8. See Table 1 for treatment defomis.
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Empirical results across the positive and negagegrocity treatments provide an interesting
confirmation of received laboratory experimentse@tylized fact in this literature is that
negative reciprocity is stronger than positive peatity (see, e.g., Offerman (2002)). Perhaps a
signal that our experimental treatments were ablevoke symmetrical negative and positive
frames, we find similar insights: even in our eoniment where reputational concerns might
seemingly swamp reciprocity effects, our resulthhght the strength of negative reciprocity

invoked by2-day-negative.
B. The effect of shocks

To examine the data from the treatments whereishweeked the market, we use several
empirical methods. Of course, with these extensibadasic problem is that we do not have a
true counterfactual: the shock to the wage was tlmeeeryone in each treatment and the
baseline was itself shocked. We therefore canmotwdifference-in-difference approach, and are
left with two strategies: first, we can compare-pheck performance to post-shock performance
directly. This confounds the treatment effect vatiime effect. Second, under the assumption
that the time effect is additively separable andistant across treatments, we can conduct a
difference-in-difference using-day-negative as the baseline (since this treatment continued fo
the full nine hours with no shock to the contracthie second day). Empirical results using all
these methods point in the same direction, thobgtvarious tests vary in their levels of

significance.

In sum, using both non-parametric and parametsist@s well as regressions with individual
and demographic controls, we find that the resarésalmost perfectly consistent with the
broader treatment effects discussed above (resultand 5). When we positively shocked
income, output increases and so do two out offtheeterrors, with a particularly strong effect
on recording errors. When income is negatively kbdgcoutput goes down, and two out of three
errors increase (the same two that have a posigaement effect i2-day-negative), with

recording errors again showing a large jump. Winenpiece-rate incentive is intensified, again
output increases, along with two out of three exrand again recording errors are the largest

mover.
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Finally, in an attempt to assess the cost of ermesanalyzed the results of the mailing drive. Of
the approximately 5,500 envelopes mailed, onlyelipients responded with a donation,
implying a donation rate a shade under 0.2%, wisich the range of success rates for new
charities using “cold” mailers. The average domationditional on donating was $42, with a
standard deviation of $34. Therefore, the averatierlgenerates about 8¢ in donations. Clearly,
using such a small sample, it is virtually impossiio make valuable statistical inference, yet it

nevertheless might be informative to provide ang&ddevidence from the data.

First, given that letters with critical errors neygelded a donation, it follows immediately that a
lower bound estimate of the cost of a critical ersd8¢. We consider this a lower bound estimate
because once a donor gives, she is more likelywiig the future: anecdotal evidence suggests
that the retention rate is roughly 50%-80% (i.8%580% of those who initially donate will
contribute during the next round of solicitation&hd, of those 50%-80% who are retained, they
give approximately $100 per year (see Landry g28l06)). Second, to calculate the cost of a
non-critical error, we must examine the errors catteh in the envelopes that actually generated
donations. We find no significant differences asrlegters with and without non-critical errors —
one letter with a non-critical error yielded a dbo@. Yet, it is worth noting that in the one
successful letter with a non-critical error, theoewas in the color of reply card included, which
should have no causal effect on the donation Fatelly, recording errors cannot be priced since
they do not affect the donation decision — theleotfan administrative task internal to the

operation.
V. Conclusion

In one-shot environments, both pecuniary and nanspary incentive schemes can potentially
solve multitasking problems. An inherent problenthwdecuniary incentive schemes, however,
is that workers might substantially reduce thefiotfon tasks that produce unobservable outputs
as they seek the salient reward to observableteftbe problems with non-pecuniary schemes
are two-fold: first, if social preferences are weidks unlikely to be cost effective. Second, even
if they are strong, if workers choose to focusrtheciprocity in observable effort, unobservable

effort might suffer.
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This study provides empirical insights into the tiasking problem using a unique sample of
workers. By simultaneously being the employer axjgeementer, we were able to acquire
distinctive quality data by expending an unprofigadamount on monitoring quality. Employees
believe that quality is poorly monitored when iatually precisely monitored, and so the

classic multi-tasking theory applies.

Our results are broadly consonant with the thedgrkers respond to the introduction of high
powered incentive schemes by increasing outputeaéxpense of quality, and the variance of
their productivity increases. Workers also resptandon-pecuniary incentives. Thus, in answer
to the questionfor love or money?, we would say unequivocally for both. Interedimngon-
pecuniary schemes generate asymmetric responsen:fated with positive gifts, workers focus
their reciprocity on output at the expense of dyaliet when faced with negative gifts, all
dimensions of effort deteriorate.

One overarching lesson learned from this exersisleat, as a whole, behavioral differences
across the incentive schemes are much less thanowbavould have expected from parallel
laboratory experimental results. We believe that ihchiefly a result of the intermediate

reputational concerns in contrast to the one-glaoné of laboratory studies. Yet, this area is

certainly ripe for future research.

At first sight, the ‘swamping’ effect of the reptitanal concerns may lead one to regard the
environment as unsuitable for investigating peaynéed non-pecuniary schemes. However
given the prevalence of temporary workers and s absence of genuinely one-shot
employer-worker relationships, we believe that gtigly sheds important light on an integral
component of the workforce. We trust that futurgesgch will pick up where we left off and
continue to build a bridge between the laboratony @aturally-occurring environment to
understand more fully how each of the factors #aay across work environments influences

behavior.
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