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ABSTRACT

Organ donations from deceased donors provide the majority of transplanted
organs in the United States, and one deceased donor can save numerous lives by
providing multiple organs. Nevertheless, most Americans are not registered organ
donors despite the adlve ease of becoming on&'e study in thdaboratoryan
experimentagamemodeled on the decision to register as an organ donor, and
investigate how changes in the management of organ waitisgiggt impact
donations We find that an organ allocatigolicy giving priority on waiting lists

to those who previously registered as donors has a significant positive impact on
registration

The majority of transplanted organs in the United States come from
deceased donors, whose organs are transplantgohitdots following the
donorOs deattDespite the need for organs (ov&0D00 patients are currently
awaiting organ transplants in the United Sfjtaad the ease of registering as a
donor (a few clicks on a website or checking a box when gettinger@s
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Organ Procurement and Transplantation Network (ORIt as ofuly 29, 2011



license), only40.3% of individuals over the age of 18 in the United States are
registered as organ donds.

Changes in organ allocation procedures can influence the supply of
transplantable organs. One line of research, concerning kidney exemogg
incompatible patiertlonor pairs, has investigated how matching mechanisms for
live donors can increase the number of kidney transplants (Ragfun SSnmez,
and M. Utku tnver2004, 2005a,b, 2007; Roth et al. 2086san L Saidman et
al. 2006 C. Bradley Wallis et al. 20)land has led to a number of new practices
and institution$.Kidney exchanges match incompatible patigoior pairs to
other incompatible patierttonor pairs, allowing for exchanges alsgofor chains
of donation that start witAn undirected don@nd that increase the number of
transplants that live donation can achieMéchael A.Rees et al. 20Q%tai
Ashlagi et al. 2011) Thus allocation policies can increase the donation rate of live
donors as well as deceased donbDesspite a growing (but still small) number of
transplants resulting from kidney exchange, the kidney waiting list has continued
to grow and shows no signs of slowing down. For kidneys in the United States,
Table 1 lists the number of donors, transplaatsl the number of people on the
waiting list. Kidneys have longer waiting lists than other organs because dialysis
can keep patients in need of kidney transplants alive for a time while waiting, but
the need for other organs is great as well, and patidrdsio not promptly
receive a transplant often die while waiting.

In addition, economistand otherdiave discussed the possibility of cash
markets for organs, in which kidnegsuld be bought and sold to address the

current excess demand for kidneyspgisals to introduce monetary payments for

® Based on the Donate LifmericaNational Donor Designation Report Card 2011 (which can

be found ahttp://donatelifenet/wpcontent/uploads/2011/04/DL-ReportBKLT -307332.pdf).

* For example, the New England Program for Kidney Exchange (NEPKE) and the Alliance for
Paired Donation (APD). Following the passage of new federal legislation in 2007, plans are
underway for anational exchange, which is running a pilot program that began in October 2010.



organs are constrained by concerns about the morality and ethicality of such
practices, andepugnance towards cash markets for organs limits their feasibility,
at least for nowgeeRoth 2007 Stepherieider andRoth 2010and the references
thers.

Table 1: U.S. Kidney Transplants

Deceased
Deceased Donor Living All Wait-list New Wait-list
Year Donors Transplants Donors Patients Additions
1999 5,386 8,044 4,725 41,177 21,843
2000 5,489 8,126 5,499 44,568 22,352
2001 5,528 8,233 6,042 47,574 22,500
2002 5,638 8,539 6,240 50,296 23,630
2003 5,753 8,667 6,473 53,513 24,681
2004 6,325 9,358 6,647 57,141 27,279
2005 6,700 9,913 6,571 61,505 29,143
2006 7,178 10,661 6,435 66,255 32,358
2007 7,240 10,591 6,043 71,601 32,420
2008 7,188 10,552 5,968 76,089 32,583
2009 7,248 10,442 6,387 82,657 33,664
2010 7,241 10,622 6,282 89,316 34,419

The data for years 1999-2010 are provided by OPTN as of July 29, 2011. New Wait-list Additions
counts patients (rather than registrants) to eliminate the problems of counting multiple times
people who register in multiple centers. All Wait-list Patients also counts patients rather than
registratants. All Wait-list Patients data from 1999-2008 are from the 2009 OPTN/SRTR Annual
Report; All Wait-list Patients data from 2009 and 2010 are extrapolated from Wait-list Additions
and Waitlist Removals provided by OPTN as of July 29, 2011.

Here we focusn deceased donation and mechanigmscrease the
number ofindividualsregisteringto be organ donors (individuals who agree to
donate those of their organs that are usibllee event of an untiely deatf.
Deceased organ donation is a natural place to focus attention since the registration
rates for organ donation are rather IagW0.Gpercent nationally and, for example,
only 7 percent in Texas and pgrcent in New York, theecond anthird maost



populous staterespectively® Since next of kin can provide consent for donation
at time of death, donation rates of eligible deceased donors are higher than
registration rates, although still well below 100 percent. In addition, the gains to
generating more deceased organorsaresubstantial: one deceased donan
provide multiplevital organgincluding kidneys, liver, heart, pancreas, luraysj
intesting as well agissueqincluding corneas, skin, heart valves, cartilage, bone,
tendons, and ligamentd)jinally, while exchangeand donor chains can increase
the number of transplanted kidneys, there is essentially no possibility of live
donation for other solid organs such as the heart, pancreas, and intestine, and not
much transplantation of live donor lungs or livers. Liveat@an of blood and of
bone marrow is very feasible, and has been the subject of considerable study.
(Recent work on blood donation has investigated whéatleentivesfor blood
donors can be effectively used to increase donations, or whether the donations
suffer from a Ocrowding t (se®icola Laceteraand Mario Macis 2008; Carl
Mellstrom andviagnusJohannesson 200Bacetera Macis, andRobertSlonim
2009.° Research on bone marrow donationsTey C.Bergstrom Rodney J.
Garratt, and Damien Sheeh@onnor(2009 2017, FrZdZrique, AFsve and
JeanPierre Floren$2005) andFeve et al. (2007 argues that fewandividuals
are on the bone marrow registry nha optimal)

In this paper we consider deceased organ allocation policies that give
priority for receiving organs to people who are themselves registered donors (and

®Based on the Donate Life Amerid&ational Donor Designation Report Card 2011 (which can

be found ahttp://donatelife.net/wyzontent/uploads/2011/04/DL-ReportBKLT -307332.pd1).

® Both Mellstrom and Johanness@008 andLaceteraMacis, and Sloninf2009 investigate the
hypothesis oRichard M.Titmuss (197Dthat paying for blood donation might crowdt the

altruistic reasons for giving and lead to less donation. While Mellstrom and Johannesson (2008)
find evidence of crowding out in a field experiment on blood donation in Swedeeatera,

Macis, and Slonin2009) do not find crowding out on bloodrhtions from observational data

and a field experiment in AmericBlicola Laceteraand Mario Macig2008) find that giving
recognition to donors increases the number of blood donations and the timing of the donations.



have been registered for some tjh&uch policieprovide an incentive for
registering to be an orgalonor. This kind of donepriority system is in use in
Singapore (since the 1986 passage of their Human Organ Transpfrenicis
being implemented in Israel (following passage of a 2008 organ transplant law
Singapore has an optit system, in whit everyone is by default a donor in the
national registry, and any citizen or permanent resident of Singapore who opts out
of being an organ donor gets lower priority for deceased donor organs in the event
that they need one. Israel has aninmystem, m which (once the system is fully
implemented) anyone who has registered to be a deceased donor at least three
years earlier will receive priority. Such doraniority policies generate an
incentive for becoming a donor within the organ donation systerd@ndt
require additional incentives from outside of the system. A related approach is
being attempted the U.Sby a private clulzalled Lifesharerswhichprioritizes
deceased donations of organs by its members to its members who need them.
Lifesharers is not part of the national allocation systent,reguires individuals
to opt into the club in addition to registering as a dpand gives priority access
to only those organs donated by members of the.Blub

One strategy discussed for increasing registration rates in the United States
is to change to an opt out system in which those who take no action are assumed
to be donors at death, as in Singapore, Spain (which has the highest rate of

" A literature that advocates giviqiority in organ allocation to registered organ donors can be
found in legal journals, medical ethics journals, and health journals (see e.g. Adam J. Kolber 2003
andChristopher T. Robertson 2007 and the references in those papers

® The Human Organ Traplant Act can be found at
http://www.moh.gov.sg/mohcorp/legislations.aspx?id=1672

° The proposed Israeli policy gives priority to the individuals and family members of those who
have signed donor cards or made live organ donations (news stories can be found at
http://www.medicalnewstoday.com/articles/174514.@aimol http://www.jpost.com/HealthAndSci
Tech/Health/Article.aspx?id=1953p4l'he details of the implementation of this program have
been highly contested and were still being debated at the time of final submission of this paper.
19 As of July 2011, Lifesharers® membership is less than 15,000 and there has not yet been a
transplant on the Lifesharers network (kée://www.lifesharers.org/




deceased organ recaoy® and other European countries (most of which have
lower rates of organ recovery and transplantation than the United States). This
policy is an interesting and important one to consider but may have legal
consequences that make it less effective aeasing final donation rates than
increasing registration rates. We discuss this again icatheusion

This paper investigates incentives to donate by means of an experimental
game that models the decision to register as an organ donor. The main
manigpulation is the introduction of a priority rule, inspired by the Singapore and
Israeli legislation, which assigns available organs first to those who had also
registered to be organ donors. Another experimental condition replicates the
incentive effects ofhe priority rule (in expectation) but provides organs by a
standard waiting list. A final condition institutes a simple discount in the cost of
agreeing to be an organ donor.

Results from our laboratory study suggest that provigimyity on
waiting lists for registered donors has a significant positive impact on donation.
We are able to replicate most of the benefit witblaate that provides the same
incentive for donating as prioritandwith a discountn the cost of donation,
although only whemhey areintroduced after the subjects have made donation
decisions a number of times. When the policies are introduced at the start of the
game, the priority rule outperforms an equivalent change in the cost of donation.

It may be helpful to pause for aoment and think about what kinds of
hypotheses relevant to organ donation can be investigated in a laboratory
experiment that does not involve actual organ donation decisions. While there are
obviously importantjuestionselated to organ donation thainnot be studied in
the abstract, there are also important aspects of the actual organ donation decision

™ n our experiment, registration results in donation whenever the registered organ donor becomes
deceased and a recipient is available. We will discuss in the conclusion some of the legal and
practicalgaps between registration as an organ donor and successful donation and transplantation.



that cannot be reliably or systematically manipulated, but whigloe
manipulated in the lab.

To see both sides of this, consider idsies that arise in modeling in the
laboratory the costs associated with the decision to donate an organ after death.
The costs of registering to be an organ donor are difficult to identify and to
manipulate in the field. These costs may include wothiasdoctors will not
work as hard to keep organ donors alive or that organs will be removed
prematurely, and there may be visceral issues in thinking about actual organ
donation such as discomfort in thinking about oneOs own death. In the laboratory,
moneary costs can be imposed and manipulated, to model to some level of
approximation the costs experienced by donors. And since compensation for
donation is not allowed by United States f&wash rebates or cash transfers are
not possible for actual orgammiation decisions, so conditions that manipulate the
netcosts of registeringsan organ donor with cash payments can only be run in
the laboratory.

So in the laboratory we do not use real orghnswe impose real
(monetary)costs The cost of registerg to be a donor in the experiment is
imposed and denoted in dollars (it decreases cash payment from the experiment).
We take advantage of the opportunity to manipulate the cost of donation by
running two conditiongdiscount and rebatéhat decrease theosts of registering
to be a donor to better understand why the priority rule generates an increase in
the number of donor¥Vhile adonorpriority rule can be implemented in the
world and in the lab, cash rebates and discounts cannot be implementee olutsi
the lab, but they allow us to test hypotheses about which features of the priority

rule are responsible for increasing registration rates in the lab.

2The National Organ Transplant Act of 1984 states, in part: Oit shall be unlawful for any person
to knowingly acquire, receive or otherwise transfer any human organ for valuable consideration
for use in human transplantation.O (Section 301, National Orgasplant Act (NOTA), 42

U.S.C. 274e 1984)



While organ transplantation is a private giloshly one person can
receiveeach orgaN it is useful tothink of the organ donotgistry as resembling
a public good, sincex ante the pool of registered organ donors provides organs
for the pool of potential recipien(gom which no medically eligible candidate
can be excluded under present US)ladwen though an individual who is a
deceased organ donor will not get to be an organ recipient, a larger pool of
potential donors benefits everyone, including potential donors who end up
needing organs rather than providing them. In other words, reggsterbe an
organ donor resembles a public gesdinte that is a private gooek post.*? It
may be that the dondariority organ allocation policy increases registration rates
in part because the allocation rules allow for-domnors to be excluded (or to
have a smaller probability of receiving an organ), effectively turning the registry
into a club good and generating an incentive to become a donor. We investigate
the impact of this incentive in a simple model in Section*|V.

Our laboratory environmentlas us to study the incentive issues
involved in this type of public good, abstracted away from the important but
complex sentiments and institutional details associated with actual organs. Results
suggest that rewarding contributors with first accesidex post private goods
generated by thex ante public goodN by transforming the public good into
something more like a club goddnay generate increased contribution in public

good environments of this form.

13The organ donor registry is rival (or congestible) in that the more people who take advantage of
the pool of organs make it less likely another person is able to take advantage of it, but this
characteristic ishared by other neexcludable goods (i.@ublic parks, roads, and bridges) that

are commonly thought of as public goods.

1 Unlike other games in the experimental literature on excludible public goods (for examples see
Kurtis J. Swope 2002; Matthias CialyugumaTalbot Pagend Louis Putterman 2005; amdK.

Ahn, R. Mark Isaac and Timothy C. Salma®09) our gameoes not fully exclude nen

contributors from accessing the public good but instead provides priority to those who contribute.
Different potental recipients have different shares in the public good, in the sense that different
priorities may give them different probabilities of drawing from the public good if need.drises
particular, non donors receive a smaller probability of access to ke good.



I. Experimental Design

In theexperiment,subjectsmade a decision modeled on the decision to
register as an organ donor. In the experiment there is no difference between
registering (in advance) to donate and being an available donor at death, and we
will refer to this decision as OdonatingO. Tis&ictions to subjectserestated in
abstract terms, not in terms of organs. Subjects started each round with one OA
unitO (which can be thought of as a brain) and two OB unitsO (representing
kidneys). Each subject earned $1 in each period in whichhémpoth an active
A unit and at least one active B unit (representing a flow of utility from being
alive and healthy). Each period, the subjectOs A unit had a 10% probability of
failing and the B units had a 20% chance of failing (both B units operated or
failed together).

Before making the donation decision in the first round, all subjects were
informed that each round began with the subject having $2 and consisted of a
number ofperiodsin which they could earn more money. Whenever a subjectOs A
unit failed, he lost $1 and the round ended for him (representing brain death).
When a subjectOs B units failed, he had up to five periods to receive a B unit from
someone else (representing dialysis, during which time he did not earn any
money), if a subject didot receive a B unit in those five periods, he lost $1 and
the round ended for him (again representing death). Subjects could receive a B
unit from another player in a given period if that playerOs A unit failed in that
period while his B units were st#ictive, if and only if the player had agreed to
donate his B units at the start of that round.

Subjects made a donation decision 31 times in a fixed group of 12
subjects. Subjects were not informed of the number of times they would make the
decision butvere told they would be paid for four randomly selected rounds. The
donation decision was always asked at the start of the round, before any periods



had passed, so subjects made the donation decision before knowing whether their
A unit or B units would fdifirst.

Subjects were randomly assigned at the beginning of the game to have
eitherlow or highcoss of donation (each group of 12 subjects had 6 d¢ost
donors and 6 higleost donors) and were only informed of their own cost of
donation. Low cost donors had to pay $0.40 so that their B units would be given
to other subjects in the event that they had A unit failure (subjects who agreed to
be donors always paid the cost,asdjess of whether they had A unit failure or B
unit failure first, representing the psychological costs of donation incurred at the
time of the decision to register as a donor). High cost donors had to pay $0.80 for
their B units to be donated in the evehA unit failure. Subjects remained high
cost or low cost donors for the entire experiment.

All subjects were told that if they were a donor and their A unit failed first,
each of their B units would be donated to a subject who had failed B units and
was waiting for a B unit if such a subject was present in that péerloel, were
alsotold that B units could not be donated again in the same round (i.e. a donated
B unit could not be donated again after the failure of the recipientOs A unit). After
makingthe donation decision, subjects watched their outcome for each period of
that round and were able to observe if any of their units failed in that period, how
many periods they were waiting for a B unit, whether they received a B unit in
that period, and v much money they had earned so far in that round of the
game. After a subject could not earn any more money in a round, he stopped
receiving information each period and waited for the next round to begin.
Subjects received no information about the donadiecisions or earnings of
other subjects, and subjects were not informed if B units they donated were
actually provided to other subjects (i.e. they did not know whether a subject
needed a B unit in the period in which their A unit failed).

10



There were 4 ifferent conditions under which subjects made donation
decisions in the experiment. In tbeutrol condition, subjects were informed that
donated B units were provided to those who needed B units in the order that those
subjects had been waiting for B umiso subjects who had been waiting 5 periods
would receive an available B unit before a subject who had been waiting 4 periods
and so orf?

In thepriority condition (motivated by the dongriority rules in
Singapore and Israel), subjects were infornied those who agreed to be donors
at the start of the round would be given priority should they need to receive a B
unit, and that B units would be provided first to subjects who had agreed to be
donors, and only if no donors were in need of B units wBulthits be provided
to subjects who were not donors. Within each priority group, B units were
assigned by the length of time subjects had been waiting for B units with those
who were waiting the longest getting available B units first. The priority dondit
generated an incentive for donating, the value of which depended on the number
of other subjects who registered as donors. As long at least one other member of
the group donated, donors were more likely thandhamors to receive a B unit if
they needé one. In addition, in the priority condition, registering as a donor
provided a relatively strong positive externatityother donors since they are
more likely than nofdonors to receive donated B units.

In thediscount condition, B units were assignead in the control
condition, but all subject costs were $0.35 lower than in the control condition, so
low cost donors paid $0.05 to donate their B units and high cost donors paid $0.45
to donate their B units. The $0.35 discount approximates the expeattedof the
incentive for donation achieved by the priority rid@qthe amount paid to

> If multiple subjects had been waiting the same number of periods and there were not enough B
units for all of themthe B units werassigned randomlgmong the subjects who had been
waiting the longest

11



donors in the rebatondition, described nexif 5 to 6 donors are contributing in
a round™® This treatment was run to investigate whether the behavior change due
to the priority rule could be replicated by a discount alone, simply offsetting the
costs of donation and not generating the positive externalities to other donors.

In therebate condition, B units were assigned as in the control condition,
but subjects were informed that those who paid to be a donor would receive a
rebate at thend of the experiment based on the number of other subjects in their
group who also agreed to be dom@Rebates were reported only at drel of the
experimento avoid givingsubjectdirectinformation abouthe number of
donors ohowthatnumber was changing from round to round, since this
information was not available in tligscounttreatment.)This treatment was
meant to reproduce the incentive effects and the externality effects of the priority
condition without affecting the allocation of B unitis treatment was run to
investgatewhether the priority rule was changing behavior as a restteof
incentives associated with creating a club gdda rebate amounts were selected
to be the expected value of receiving priority in phierity condition of the
experiment. The rebate consequently depended on the number of other donors
(just as the bnefits of priority depend on the number of other donors and how
many others in need of B units also have priority). The rebate amounts were the
expected benefit of having priority given the probability of A unit and B unit
failure in the experiment. Thebate was weakly increasing and concave in the
number of other donors in that round. Subjects received no rebate if they were the
only donor and received up to $0.46 if 10 or 11 other subjects in their group were

18 Since the average donation rate asrall rounds of the discount condition turns out to be 55.4%
(implying an average of 6.65 donors per round), this $0.35 discount turns out to be remarkably
similar to the benefit from donating they would have received from donating in the priority
condition (in expectation), and to the rebate donating subjects would have received if they had
been in the rebate condition, described next.

12



donors in that rountf. This meant that ahe time of the donation decision, the
private incentives in the rebate condition matched the private expected value of
the incentives in the priority condition. Like being a donor ingherity
condition (in which B units are more likely to go to othendrs) being a donor in
therebate condition had a relatively strong positive externality on other donors
which distinguishes it from the discount condition

Subjects were not told how many rounds they would play the game, but all
subjects played 15 rousdh one of the conditions followed by 16 rounds in
another condition. All subjects played the:trol condition either for the first 15
or last 16 rounds (36 subjects, in three groups, playecbiive/ condition in all
31 rounds to test for a restart effect). After the first 15 rounds, subjects were
informed that the rules of the game had changed and any changes in the game
were explained. Three groups of subjects who had played the first 15 rounds in
the control condition were stopped after round 15 and told that there were no
changes in the rules of the game. After round 30, all groups were interrupted and
told that they would play the game one final time (in the same condition they had
been playing fothe past 15 rounds). The number of groups who played in each of
the orderings of conditions is displayed in Table 2.

" The expected value of receiving priority was calculated by simulating one million rounds of the
game for each numbef donors from 1 to 12 and estimating the earnings of subjects who were
given priority and those who were not conditional for each number of donors. The rebate profile
was: $0 for 0 other donors, $0.10 for 1 other donor, $0.20 for 2 other donors, $B283@33

for 4, $0.37 for 5, $0.40 for 6, $0.42 for 7, $0.44 for 8, $0.45 for 9, $0.46 for 10 or 11 other

donors. Note that the return to donation is increasing in the number of other donors up to 11,
reflecting that with these parameter choices theraimsra shortage of kidneys even when all

possible donors are registered. (If there were excess kidneys, so that the queue was always empty,
priority on the queue would no longer be valuable.)

13



Table 2: Number of Groups (Subjects) in each order of conditio

Condition in second set of rounds (Round31§

o Control Priority Rebate Discount

S Control 3 Groups 8 Groups 5 Groups 4 Groups
= 3 L’j (36 Ss) (96 Ss) (60 Ss) (48 Ss)
-5 5 5 Priorit 4 Groups
- Y| (48 Ss)
c
S g é Rebate 4(2;8“)8”58 No Groups

= . 4 Groups

Discount (48 Ss)

After all rounds had been playesubjectavere informed of which 4
rounds had been randomly selected for payment and were informed of any rebate
earnings in those rounds (if subjects played in-¢here condition). All subjects
were paid in cash at the@ of the experiment.

I1. Results

The experimental results are from 38bjectswho participated irthe
experiment irB2 groups in one of 23 sessionghe Spring and Summaeaf
20098 Subjectawvere students at Bostaea colleges and universitidhe
experiment lagid up tooneand a halhours and average earnings were $25.87
persubject including a $10 show up fee. The experiment was condusiad z
Tree 2.1.4rs Fischbache2007).

Figure ldisplays the results across all sessions. The graplags the
percent of subjects who were donors in each round of the game for each condition
(again for exposition, we will refer to registering as an organ donor as OdonatingQ

18 Subjects played in groups of 12 in sessions of either 12 sutfjéctsWhen two groups played
simultaneously, they received the same order of conditions so all instructions (except for the costs
of donating, which differed between subjects) could be read aloud.
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or Obeing a donot@he break in the lines after round 15 represents the break
play during which groups may have been switched into one of the other
conditions. Twenty groups played in the control condition for the first 15 rounds
of the experiment and then either switched to one of the three other treatment
conditions (17 groupg)r stayed in the control condition (3 groups). The other
twelve groups played one of the three treatment conditions for the first 15 rounds
and then switched to the control condition the last 16 rounds. Consequently,

for the first 15 periods of the ge the control line represents the 20 groups who
made donation decisions in thentrol conditiorN these groups went on to all

four of the conditions in the second 16 rounds. For the last 16 periods of the
game, the control line also represents the 15 groups who made donations in the
control condition (aggregated from the groups that, infits¢ 15 periods, were in
any of the four conditionsy.

¥ There were no significant differencissdonation inthe control condition in the last 16 rounds
of the experimenbetween groups that playedthre fourdifferent conditions in the first ®unds
of the experiment.

15



Figure 1: Share Donating by Round

Share Donating

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Round

—+—Control —#—Priority —* Discount —* Rebate

Figure 1 suggests that theority condition had a significant positive
impact on donation rates, starting in the first round in which it was implemented
(either round 1 or round 16). In rounddkgan donation rates averaged 83.3% for
thepriority condition and only 35% percent for the control condition. In round 16,
organ donation rates averaged 79.2% fopitierizy condition and only 28.9%
percent for theontrol condition. Averaging acrogie first 15 rounds of the
game, theyriority condition averaged a donation rate of 74.2% whilerol
condition averaged a much lower donation rate of 35.9%. Over the last 16 rounds
of the gamepriority averaged 54.0%, whil@ntrol condition averaged much
lower donation rate of 22.3%. That the donation rate ip#heisy condition is 2
to 2.5 times higher than the donation rate undetdhgol/ condition suggests a
significant impact of the allocation rules on donation decisions. No additional
financial incentives were added to the donation decision, so the rule change

16



increased donations at no additional cost, simply providing incentives for the
donors in terms of a higher probability of receiving a B unit.

To investigate why thgriority condition is so effective at increasing
donation rates, we ran two additional treatment conditions that provide some of
the incentive effects of the priority rule. Compared toctharo/ condition, the
priority condition provides an incentive to donatgéerms of an increased
likelihood of getting a B unit when it is needed, and it provides a relatively strong
positive externality to other donors (since when a subject donates, other donors
are more likely to reap the benefits).

Therebate condition cagures these two effects, providing the same direct
incentives for donating as the priority rule. Tlagate condition directly
replicates the extra earnings that accrue to donors privésy condition (in
expectation) and replicates the relatively strpositive externality on other
donors (also in expectation)he rebate condition does not change organ
allocation, however, and so does not penalizedwrors with decreased access
to B-units.

Thediscount condition only provides a decrease in costdonors relative
to thecontrol condition but does not provide positive externalities to other donors.
The discount of $0.35 means that in each round donation is still costly, even for
the subjects whose initial costs of donation were only $0.40, althmaugh less
costly than theontrol condition. The discount is provided to all donors but does
not provide any positive externality to other dorfdrs.

Figure 1 shows that thebate anddiscount conditions perform differently in the
first 15 periods (when $jects play the treatment condition first) and the last 16
rounds (when subjects play thentrol condition for the first 15 periods). In the

29 The two treatment conditionsepate anddiscount) that involve a decrease in the costs of
becoming an organ donor should be seen as relative costs, since the psychological costs
underlying the decision to become an organ donor are hard to measure. The lesson from these
treatments is that lowering costas a significant, positive effect on behavior.
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first fifteen rounds of the game, theority condition generates significantly
more contribution than théscount, rebate, andcontrol conditions. In addition,
thediscount condition generates significantly more contribution than-¢hete
andcontrol conditions (which cannot be rankéd\When implemented in round
16 of the game (after 15 rounds of the control condition)pitheity, rebate and
discount conditions all have similar effects (and all outperform the control
condition)??

That thepriority condition performs so much betteaththerebate
conditionwhen implemented at the start of the experiment is particularly striking
when we consider that the rebate provides the same incentives as the priority rule
and that the rebate does just as well as priority after subjects have banulae
with the gameby playing 15 rounds in th&ntrol conditior). We want to avoid
overfitting the theory to our experimental dabatwhile wethink of the priority
and rebate conditions as being essentially the same on the most relevant
dimensiams, here are a number emalldifferences between the conditgihat
might explain whythe priority rule outperforra the rebateondition in round 1 of
the game and not in round (&ter the subjects have played 15 rounds in the
control condition).

Theprivate benefits opriority and therebate condition depend on the
number of other donors in a given rouadd subjects in the two conditions get
different information about the number of other dorawsr the course of the
experimentIn thepriority condition subjectsvho are donors in a given round
are more likely to receive a B umihen they need onarfd thusare more likely

to get information that others are donatmiile the experiment is still ongoipg

L Probit tests on donation rate (without additional controls) and with standard errors clustered by
subject find over the first 15 rounds that: Priority > Discount (p=0.015); Discount > Rebate
(p=0.003); Rehte = Control (p=0.205).

22 Probit tests on donation rate (without additional controls) and with standard errors clustered by
subject find no differences between Priority, Discount and Rebate over rou8ds{180.1 for all
tests).
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In therebate condition, howeverdonors areno more likelythan a nordonorto
recave a Bunit, and rebates are only received at the end of the experiment, after
all decisions have been madéwus, the positive reinforcemenitreceiving a B
unit is likely to be more effective at encogirag donorsn thepriority condition
(where the B units are more likely to go donavko learn about them mtimely
way) thanin therebate condition (where B units are not more likely to go to
donors and rebates are only paid at the)éfidhis difference in information is
most stark at the start of the game, siswgigiectswithout experienceo not have
anyinformation about the number of donevkile subjectsvith 15 rounds of
experiencanay have a much better perception of the number of donors, since
they have observed how often thegeivel a B unit when they need oneover
the 15 rounds ithe control condition for 15 rounds.

Of the mechanisms that we examined in the labptheiry allocation
rule is the most effective at increasing organ donation rates when implemented at
the start of the experiment and it is as effective when implemented after subjects
have become familiar with the game. In addition, it is worth noting agaiméat
can implement the priority rule outside of the lab, but we do not know how to
decreas¢he psychological costs of registering to be an organ donor. Also, legal
constraints prohibit the use monetary payments like cash rebates to compensate
for registemng to be an organ donor. We will discuss these issues in the
conclusion.

Table 3 demonstrates the results from Figure 1 in a regression analysis,
estimating the probability the subjects chose to be a donor in each of the
conditions. In addition, Tablgdisplays results about the betwesrbject effect
of being a high cost donor. Finally, the random failure of A and B units in each

3 This is consistent wit models of reinforcement learning such as those explored in Rotband
Erev (1995) and Erev and Roth (1998).

19



round allows for a moren-depth analysis of the motivations for being a donor
across round&'

The significant positive coeffients onPriority, Rebate, andDiscount in
regression (1) show that across all 31 rounds, subjectgl &awe81 percentage
pointsmore likely to donate when they are in one of the three treatment
conditions than in the control conditigrepresenting roughly 50% to 100% more
donations than the 30% donation rate in the control conditiesilts that are
highly statistically significant. Including all of the rounds in the analysis in
regression (1)Priority outperformsRebate (p<0.01) ad Discount outperforms
Rebate (p=0017), but Priority andDiscount are statistically indistinguishable

(p=0254).

Regression (2) separates the effect of the treatment into the first half and
the second half by including a cont§atond Half that is equato 1 in rounds 16
to 31 and is interacted with the treatment conditions. Donation is about 14% less
likely in the second half of the experimef¢dond Half is negative and
significant). The positive coefficient dfecond Half*Rebate represents the
Rebate condition working particularly well in the second half of the experiment,

4 Table 3 reports linear probability models using OLS regression specifications with robust
standard errors clustered at the subject levelré&balts are qualitatively the same whether we add
session dummies, or cluster at the group level, or cluster by rouade3tits are also

qualitatively the same if we include subject dummies (although this specification prevents
estimation of betweesulject variables that do not change over the course of the experiment, like
the effect of having a high cost of donating). In addition, the results are qualitatively the same
when we specify Probit rather than a linear probability modelld/fte linear prbability model

is inefficient, it is unbiased and we use robust standard errors to address the heteroskedasticity of
the error terms. In addition, none of our specifications imply estimated probabilities less than 0 or
greater than 1. Thienear probabiliy model is the primary specification since the regressions are
meant to demonstrate the differential average effects across the treatments and since Probit
specifications can introduce bias in estimates of interaction term€fseeongAi and Edward

C. Norton 2003 for an explanation of the bias and for a correction). We also estimated coefficients
for each interaction using a Probit specification and the correction proposed in MarégdVang

and Ai (2004) and the coefficients are almost identical tedtestimated by the linear probability
model (i.e. all coefficient estimates are quantitatively similar and therefore we never estimate a
different sign or a different level of significance from the linearly probability model when using

the corrected Prob)i

20



after subjects have experience with the game from playing ifictveo!

condition for 15 rounds. Using estimates from regression (2), we fin@theiry
outperformsDiscount andRebate in the first 15 rounds of the experiment but the
three are indistinguishable in the second half of the experiment.

Regression3) additionallycontrols for whether the subjects had randomly
been assigned the high cost of donating ($0.80)r#the the low cost ($0.40).
The coefficient orffigh Cost is negative and significant, suggesting that facing a
donation cost that is $0.40 lower makes subjects 6% more likely to dofue.
variableHigh Cost is also interacted with all three treatmeanditions. The only
significant coefficient on these interaction terms ardtfeDiscount condition
which suggests that thBiscount condition had a more significant impact on the
low cost donors than on high cost donors. Dixeount condition may hee been
particularly appealing for the low cost donors since the discount decreased the
cost of donation tonly $0.05each round for the low cost donors

% The estimate 08% for the betweesubject effect of lower costs is small relative to the within
subject effect of 26%as estimated in regressidl) that results from a $0.35 discount being
implementedThis difference may be due to a differencénformation. Subjects have only

private information about own donation costs but information about the discount is made publicly,
S0 subjects may infer changes in the donation behavior of others that reinforces their own donation
decisions.
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Table 3: Donation by Condition

Linear Probability Model (OLS)

M ) ) )
Priority 0.306 0.383 0.395
(0.029)*** (0.041)*** (0.048)***
Rebate 0.143 0.062 0.083 0.080
(0.030)*** (0.050) (0.058) (0.059)
Discount 0.255 0.249 0.327 0.321
(0.034)*** (0.045)*** (0.055)*** (0.057)***
Second Half -0.136 -0.136 -0.133
(0.028)*** (0.028)*** (0.028)***
Second Half*Priority -0.066 -0.066 0.000
(0.066) (0.065) 0.000
Second Half*Rebate 0.172 0.172 0.169
(0.081)** (0.081)** (0.081)**
Second Half*Discount 0.030 0.030 0.032
(0.077) (0.073) (0.074)
High Cost -0.062 -0.058
(0.031)** (0.031)*
High Cost*Priority -0.025
(0.055)
High Cost*Rebate -0.042 -0.046
(0.060) (0.061)
High Cost*Discount -0.155 -0.158
(0.063)** (0.064)**
Recipient Last Time 0.054
(0.019)***
Earnings Last Time 0.005
(0.002)***
Earned from Receipt Last Time 0.004
(0.004)
Constant 0.298 0.359 0.390 0.359
(0.016)*** (0.020)*** (0.025)*** (0.026)***
Observations 11904 11904 11904 9312
R-squared 0.07 0.09 0.1 0.07

Robust standard errors, clustered by subject are in parentheses: * significant at 10%; ** significant at 5%;
*** significant at 1%

Independent Variables: Priority, Rebate and Discount are dummy variables representing the treatment;
Second Half is a dummy variable equal to 1 for rounds 16 to 31; High Cost is a dummy variable equal to 1 if
the potential donor faced the $0.80 cost rather than the $0.40 cost; Recipient Last Time is a dummy
variable equal to 1 if the subject received a B unit in the last round; Earnings Last Time are earnings from
the previous round (excluding the costs of donating); Earned from receipt last time represent the earnigns
associated with the receipt of a B unit in the previous round.



Regression (4) investigates the role of receiving a Bintiitis roundon
donation in the following round. Receiving a B unit is the only way a subject can
get positive information about the donation decisions of other subjects (if his A
unit fails first, he does not see any information about the donations of others; if
his B unit fails first and he never receives a B unit, he gets negative information
about the number of people in his group that are donating their B units).
Regression (4) excludes data from ihérity condition since the probability of
getting a B unit inHat treatment is correlated with the decision to be a donor. The
coefficient onRecipient Last Time is positive and significant, suggesting that
subjects are about 5% more likely to be a donor when receiving a B unit in the
previous round. The higher prdibty of donation after receiving a B unit is
driven in part by the positive news and in part due to the additional earnings of a
subject who receives a B unit, since higher earnings in a previous round increase
the likelihood of donatingHarnings Last Time is positive and significant).

However, there is no additional increase in the likelihood of donation when the
earnings came after a B unit was needed and recdivwedef/ from Receipt Last

Time is not significant).

I11. Simple Model

The experimeral results demonstrate that the priority natglemented in
the priority conditiorhad a significant positive impact on donation in the
experiment. The priority rule provides an incentive for registration as an organ
donor within the organ allocati@ystem. To help interpret the effect of the
priority rule, we develop a simple model to examine the equilibrium impact of
introducing this incentivand we conduct welfare analysiSompared to the
game subjects played in the experiment, the model mateasgimplifying
assumptions for analytical tractability.
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First, the model collapses the game into two periods. The stochastic
process by which A units and B units fail in the experiment is complicated, but it
is not essential to understanding the effé¢he priority rule. In the experiment,
all subjects decide whether to donate before the first period of each round and so
their decisiongre maddefore they have received any information about the
failure of their units or any information about theiypats. Thus, the stochastic
process allows subjects to observe the pdnggeriod outcomes that generate
the final payoff in the round, but each round has first a decision period followed
by a payoff (accumulated over potentially many periods as detedrbythe
stochastic process and donation decisairather subjec)s The model presented
here collapses this into a typeriod game. In the first period, subjects
simultaneously make donation decisions, and all payoffs are revealed in the
second period.

Second, we model the agents as a continuum rather than-gezsth
groups used in the experiment. Usually when making this leap we need to take
into account that in a small group an agentOs contribution impacts his own payoff
(while it does not in a edinuum of agents). In our setting, however, a subject can
never give himself an orgaGonsequently, in the laboratory experiment, as in a
continuum of agents, a subject who donates does not increase his likelihood of
getting a B uniby increasing the gan supplywhile donation in the priority
condition increases priority in the continuum model as in the lab

Third, the model assumes that all agents know the distribution of costs
agents face for donating. As will be discussed below, this cost colldesdsect
cost of donating and any altruism or positive feelings associated with making a
donation, which means the cost can be negative. In the laboratory experiment,
subjects only know their own monetary cost of donating ($0.40 and $0.80 as
randomly asigned by the experiment) and not the distribution of these @osts

any warm glow laboratory subjects might feel from donating
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To summarize, wenodel the decision to register as an organ donor as a
two-periodgame In the first perioda continuum bagents decide whether to
register as an organ donor. In the second period, sxgatizetheir health state
their organ outcom&(whetherthey receive an organ if theyeedone, andtheir
payoffs.

An agen@ health state is either: (1) dead from brain death (and in a
position to donate an organtlfe agenhadregistered as an organ dojavhich
occurs with probability > 0; (2) in need of an organ (we assume that everyone
who needs an organ needs only)omdnich occurs with probability ! 0; or (3)
neither which occurs with probability ! ! —! ! 1. If an agent is imeed of an
organ,healso realize his organ outcome. Hather: (1) receivean organfor
simplicity all donated organs are treateddentical) or (2) desnot receive an
organ.The number of organsadeavailableby thebrain deattof an agents! ,
and the probability of receiving an organ depends on the decisions of other agents
in equilibrium

The first part of the payoff is assotsd withan agent@mealth andrgan
outcome. This part of the payoff is normalized to be 0 when the agent is in need
of an organ and no organ is receivadd the payoff is normalized to be !
when an agent is in need of an organ and receive§ beeasumption that all
agents are homogeneous in their value of receiving an organ is not necessary, and
we will weaken the assumption whanalyzingwelfare.The payoffs for all other
states of the worldre unrestricted, sindkey never enter the decisioroptem.

The second part of the payoff is the cost associated with registering as an
organ donorwhich is additively separable from the payoffs from health and
organ outcomeghgents incur a cost of registering as an organ dotioat
combines the diredosts of registeringdr examplefear of wase medical
treatment odiscomfortthe agent feels frorthinking about hisown death) with

the benefits of being a dondof examplealtruism or warm glowrom registering
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as a dongr We assume a continuumagents with cost of donating F(!)

wherec can be less thangbthatsome agents get a private benefit from donating.

Baseline Case

In the baseline cagggans are assigned randomly to anyone who needs
one. There is no incentive for an agent to regetean organ donand the share
of agents who become organ donors in equilibrium depends only on their costs of
registering as an organ donor. Only agents with a co$t choose to registers
donors There is no additionahcentive to register as a donor before priority is
introduced, sd"# !share!!" lorgan donors !"!! (1).

A'! share of agents end up needing organs and a$lofiggents suffer
from brain death and are in a position to dohabegans each, but only if they
have previously registered as an organ doBmice the share of registered donors
is F(0), the equilibrium probability of receiving a kidney conditional on needing
oneis! ! min {'?l (0)! 1}.

Notice that wherh ! of! (! ) thenp! !, so allagents who need an organ
receive one. To model an environment like the one in the U.S. today, where there
is excess demand for organs, we assume in all that follow8 thatf! (! ), so

that not enough organs are provided in the equilibrium withpubrity rule or

some other intervention

Priority for registered donors
With the introduction of @onorpriority rule there is a benefit to
registering as an organ donbinder a donaopriority rule,agents who have
registered as donors get priority for awailable organs, and those who are not
registered donors only receive an organ if all registered donors who need an organ

receive one. (If there are not enough ogjar all agents in a priority group, then
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any available organs are assigned randomly gmwmbers of thagbriority
group)

Thepriority andrebate conditions of the experiment mirrtre caseof
donokpriority in the modein thatbeing an organ donor generates an incentive
that is a function of the number of other donors. Irpilierity condition, being a
donor increases the likelihood of receiving an organ when one is needed. In the
rebate condition, being a donor generates a cash benefit equivalent to the
expected value of having priority in the priority conditfn.

It should be notethat if F(! ) = !, so that no agents have a cost of
contribution of O or less, then there is always an equilibrium in which no one
registers as a donor, even enddonokpriority rule. This equilibrium exists
since an agent can never give an organ to hinsethere is ndonorpriority
benefit to being the only registered organ donor. Notice that this does not result
from assuming a continuum of agents; ewgth a finite number of agents, an
agent can never donate an organ to himself. Consequently, vgediotiie case
F(')! !, so that at least some agents prefer to register as an organ donor even
withoutdonorpriority and the neegistration equilidbum does not exist. This
assumption mirrors the data in our experiment, in which agents registered as
donors &en in the control condition, and the data for organ donation in the U.S.,
where 37% of eligible adults are registered as organ donors in threalise
donorpriority rule.

We define the probability that a registered donor who needs an organ gets

one &p, . Under thedonokpriority rule, with! (0) >!,!, is

p ! I'# {olc_B,,}

%6 As noted abve, the experiment has many periods within each round that are collapsed into one
payoff period in the model.
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whereb can now be interpreted as the share of registered donors who need organs
(which is of course the same as the share of the general population).
We look for a cutoff equilibrium in the cost space, wheres defined as
the cost at which agents are indifferent between registering as an organ donor and
not registering. All agents withh! c* choose to register and all agents with
c > ¢' choose not to gister. Agents who do not register do not get priority and,
if they need an organ, receive one with probabilitywhich is the share of
remaining organgoaf — ! )! (c*) divided by the share of agents who are not

registered donors but are in need of an offan ! (c')) or

o =yt

Note thatp, ! ! if p, <!, since all the donated organs are going to registered
donors who ended up needing an organ. Equilibrium requires that
= =10[pg(t (1) ! 1y (F(e))]

so that the agent who has cbsts indifferent between not registering, which
generates no cost and no benefit from registering, or registering, which generates
a cost ' land increases an agent's probability of receiving an organ (and thus
increases the probability of a payout of V)!Idy 4! !, ] where! is the
probability of needing an organ ahg! !, is the increase in probability of
receiving the organ with priority.

Notice that the equilibrium depends on whethgents who areot

registeredionorsever get an organ in equilibrium, thésequivalent to whether

',— L1 or",‘—B I 1. We can think o{— as theQproductionneed rati®of organs.

When l? I I, registeredlonors who suffer brain death produce enough organs to

supply organs to all the registered donors who need oegehsome organs go to
people who are not registered donors
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When% <1then!, = !%, so not all registered donors receive an organ
when they need one (unleogs! ). In this casep, = !''. Thus equilibrium
requires' 1 VI [--—1]1 1" V.

Soagents contribute wheahey havec ! !" V andin equilibrium the share
of agents who contribute Baf! ). Notice thatif F(afV) > F!! !, thenthere are
more donors under tl@norpriority rulethanin the baseline casBonor
priority introducesa positive incentive for registering asl@nor in the form of a
higher likelihood of receiving an organ if it is needed, which encourages donation.

When‘%B > |, all registered donsrwho need an organ receive @mel

there are organs available for some-negistered agentss well. In this case,

lg! Mand! , = I(S‘FJG—F'(T'D) (since we have assumed that ofF(! ), which
rules out , ! !). This means that in equilibrium
" 1 *|
o[l _ (" P (e
L F(D!
which implies that
Gy tvr
I
This condition defines* andimplies that~(c*) < 1 (since!” > in this
case), 8 not all agentsegister as organ donoiGonsequently,, ! ! and
p=!— ;—V We can see that > 0 sincec” <! is ruled out by the assumption
thatF(!) < .

The"l‘—B > 1 casedemonstratethe countervailing forces to register as a

donor presentinder the donepriority rule. First, there is an incentive for
individuals to register as a donor in the form of a higher likelihood of receiving an
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organ if it is needed, which encourages donat8atond, there is a countervailing
forcein that the extra donors generated by the priority rule are producing more
organs forthose who are noegisteredlonors soas more people register or more
organs are providethechance of getting an organ wheaot registered
increase$’

Depending on théproductionneed rati®of organsthe share of agents

who are registered as organ donors is given by
II

!(aBV)!!"!%! 1
XY %iﬂ%ﬁ! !

The effect of decreased costs

A decrease in the cost of donatias implemented in the experimamt
thediscount condition,serves to decrease the cfustall agentsThis change in
the cost of donatiowould increas¢he share of agents who register as dohgrs
increasing theshareof agents who have negative costs

2"While not described in detail here, the model makes possible comparative static analysis on the
number of donors that identifies differencesnmen the donepriority allocation rule and the

current allocation rule without priority. Under the dosoiority rule, the number of donor

registrations responds to increased success in recovering organs by increasing until enough organs
are recoverechit those without priority also have positive probability of receiving an organ, after
which it decreases. The number of organ registrations also increases in response to an increase in
the rate of organ failure, until so many organs are failing thatgdins go to registered donors,

after which there is no change in the donation rate as the organ failure rate continues to rise.
Finally, as the value of transplantation compared tetramsplantation increases (e.g. through

better surgical techniques th@bmise longer survival of the transplanted organ), so does the rate

of donation under the donqriority rule. In contrast, under the rule without priority, the

registration rate does not vary in response to the recovery rate, the incidence of digkase, o
increased benefit of transplantationhMé not modeled here, it is possible that the Owarm glowO
thatsome part of the population feels from the decision to register as a donor may respond to these
changes in parameters under bottoaorpriority rule orin the baseline case
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For example, if the distribution of original costs! (c), thena decrease in
costsof d generate a net cost of donatiorcef d. Now, donors who havena
originalcost of! ! ! arewilling to register, leading to a share of agdf(ts) who
register as donsrwhich generags!" ! (1) kidneys If F(d) ! ! (! ) thenthe

decrease in cosiscreagsthe probabilityan agent receivemn organ if one is

neededrom! | I"# {‘1‘—‘3!(! ),!}!to! |y {%F(! ),!}.

Welfare Analysis

The modehbs formulated abovalows for a welfare analysis dffferent
policies that affect the number of organ donors. A social planner interested in
maximizing the sum of welfare of the continuum of agents is concerned with the
welfare benefit of receiving a kidney, V, weighted by the probability that it is
neededand received, and the welfare cost associated with being a deceased organ
donor, ¢, which may be negative. Total welfare can be written as the sum of these
two terms:

W) =1 0 =re))] !t ENe < FEH (e

where! , and!, are again the probabilities that registered donor and non
registered donors (respectively) receive an organ if they need one.cAgaihe
cutoff cost such that those witH ! * register as organ donors and those with
c > ' do not.The first term is th&enefit of receiving an organ when it is needed
and the second term is the expedatest ofregisteringas a donomultiplied by
theshare of the population thadgistes. The first term calculates the probability
of receiving an organ as the sum of tihel@ability of getting an organ when
registered as a dongry, times the share @fgentsvho areregisteredionors
F(c*) plus the probability of getting an organ when not registered as a dgnor,

times the share @fgents whare notregisterecionors1! ! (1').
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Welfare in the baseline case
Without adonorpriority rule,! 4! ', ! I = O"—GF(O) and!' ! 1lso

welfare simplifies to
g=!06p! E['lc! 1(0)](0)

!!!vq74m)!Emc!umuo)

Wg = VapB! (0)! E[clc! !(0)]F(0)
Since the only people who register as donors when theredisnoe

priority rule are those who have a negative cost of donatpr, ! and! |, ! !

if1() 1.

Welfare with donor priority
With adonorpriority rule,both thecasesabove generateelfare with the

same general fornAs noted abovewhen% <! thenp, ! %B, so(unless

',— I' 1) not all registered donors receive an organ when they need one. In this
casep, =0, c¢' = ap!, and welfare is

Lo =V DI e ] (apt)

" !F!

Alternatively,whenol‘—B > 1, all registered donors who need an organ

receive one ahthere are organs available for some-registered donors as well.

i — e =HEe oy " —LIFI* |

In this casepg = 11, 1 ! sy ! = 1011 S| andi ¢ !
% , SO welfare is therefore

oy @B —1)F(c) , e

- !%1! 1O (F(I)! !(”—F(!!))(! I F(c))|=![c! ! c*]Fc!

Notice that welére in both cases simplifies to the same fonmere

po U LB (DI P )
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andc!' ! "1 orc! =V [1—%} depending on the case.

In addition we can compare welfare under a dgorarity rule to welfare

in the baseline case. Wewrite welfareunder a donaepriority rule! pp asas
I pp = V[aBF() ! aB(' (') ! F())]! E['|c! OIF()
Li[ro! c! c*[F(c')! F(0)]
which implies that
We 11t (V" —E[I ! ¢! D) FO)I

Essentially, the change viate associated with switching from the
baseline casetadonorpriority rule is the share of donors induced to donate by
the priority rule! (1 *) ! 1 (1) times the difference of the expected benefit from

each additional organ dondrgf3, and the averageost of donation for these new
donorsE[c|! ! ! <!']. While the two cases (Witrespect té‘E) are different, the

welfare gain is never negative since the cost of a marginal donor is never greater
than the benefit from donating. Welfare is strictly increased whenever there is a
positive measurB(c*) ! F(!) of new donors

The welfare chnge associated with introducingl@norpriority rule when
o
0
this case}he donors with the highest cost of donatioh, !" V, incur a cost that

<! andthusc' ! !'!" is weakly positiveWe can see thisy noting that(in

is equal to the benefit that they create in extra organs. Any agents who have c in
the rangd < c! aff! generate a net welfare gain by choosing to become

donors. Consequently, the welfare gain of the priority rylgs ! ! g! 0so

long asat there are agents withn the rangeé <c! I" !,

(" -0y (c!!

.
1 =11l
When 5 however] I [ 81T 21 (!

| <1 <1 ap, with the
last inequality arising from the condition thgt ! 6. This means that fewer

people are donors in equilibrium wh%%! I than when°|‘—ﬁ < !.Thisdecrease in
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share of donorarisesirom the weakening of incentives associated with having
priority when? > 1. In this casesome nordonors get organsvhich decreases

the benefit of priorityThus, he highest coshcurred by alonorin this cases

below the expected benefit created by their donation. Wug_ ! Wg >0

whenevet (I') ! F(1), whenever the are agents with ¢ in the rdnge! ! !Ic'.

Welfare with decreased costs

There are two ways that the social planner can decrease costs: by
somehow manipulating the underlying distributionl 6f) or by providing
transfers that decrease the net costs of contributing.

If the social plannetandirectly decrease the costs @dnationby
manipulating (!)! say by increasing the warm glow from giving or alleviating
psychological costs of contribution, sten increase welfare by doing so. A
decrease in the costs of donation for all agents: makpeeaibusdonors better
off by making previously negative costs more negatmakes somepreviously
positive costmegativegetting new agents to donatsdmakes some agents
better off because they receive the organs generated bgwhdonors

If instead agentsO costs of donatien@wered through transfegand
assuminghere is not a cost eéisingthe revenue for the transfessa cost of
implementinghem)thewelfare benefibf decreasing the costs of donation is a
function ofthe number of newrgans createdhinus the added costs for new
donors We can comparevelfare under thérst-best transfer withvelfareunder
the donoxpriority rule.

If "—' I, theoptimaltransferwill achieveorgan donoregistrationfrom

anyone who has! !" V (i.e.acost less thaor equal tahe expected benefit of

theorganshe registered donareate). So the optimal decrease in coists
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d = 1" V. Noticethatin this casgthe donorpriority rule achieves theame first
. . o(B .
best outcome as tloptimaltransferpolicy. If > I', then theexpected benefit

of generating a newonor isaf3! until a share of agentsis donating such that
" q! 6, which implies thaeveryone is getting a kidney who needs one (and so
new donors do not increase welfare). Consequently, to maximize eviitar

social planner wants to induce everyone to enter whb hagp! so long as

I'(!)! q. The social planner settssuch that | oV and! !d) ! .i or

I'=1"1 and! (d)! a% Notice that in this caséhe social planner can achieve

the firstbest witha transferwhile thedonorpriority rule generates fewer donors
than is optimalsince some nedonors get organs from donors, which weakens

the incentive of having priority.

Welfare with value priority

The donotpriority rule uses organ allocation to create areirtive for
organ donation. However, there are other ways one might use organ allocation to
increase welfare. One proposal is to assign deceased donor organs to maximize
expected life years of the recipients rather than to purely satisfy-adirsfirst-
served allocation proceduf®rgan Procurement and Transplantation Network
2011)

To demonstrate the relative benefit of a depiority rule and a policy
thatallocatesdeceased donor organs to those who value them the most (a value
priority rule) weneed to introduce heterogeneitythe value of receiving an
organinto the model. We do themply by assuming there are two types of
agents, those who have a high value from receiving an drdand those who
have a low valué, . The difference in vakifor an orgarcan derive fromagents

being atdifferent ages or different quality of health when the need for an organ
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arises. We calllthe share of the population thes! , and redefind/ ! 11!
(! = 1)V, to be the average value of receiving an organ (theagd value of
receiving an organ before an agent knows his type).

To make the contrast between donor priority and value priority most stark,
we assume that agents do not know tii@iuewhen they make their organ
donation decision (otherwise, those wiave a high value for orgawould get a
larger expected benefit from donationder a donepriority ruleand donor
priority would work to achieve sorting on value as well).

We compare the welfare under the depdority rule with welfare under
a valwe-priority rule and look for conditions when one outperforms the other. We
have already solved for welfare under a dgmaority rule, since it does not
distinguish between high and low valeipients we can treat each organ as

having its expected value
Wpp =![ap! (1)) E[c' ! "' (")

1 | B 1! = I et Yoo
where!” I ap! when-=! 1 and! ve[1. !(!_F(!!))]whene > 1.

Welfare under aaluepriority rule depends on whetheg! (! ) <!, so
all organs go to high value types or whet@F(! ) ! &, so some organs go to
low value types. We can solve for welfare in each:case

Do agreyrs ='maf! () [ <] (0)
W ggrayr =V [aBF(0) =] E[! e < 1]F(0)

We look for the conditions under which the dopoiority rule
outperforms the valupriority rule in each of the cases. We start first with
"1 (1) <!.Wecanseethdt, ! Wp v qy, "#$

VIt F() U E[I]! < c'JF(*) > 1, 1" F(0) —E[c|! ! ! ]F(0)
Which simplifies to

[ (c)! 1 (0)]

LrvearrER <c! cD— )
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and can be rewritten as

This result demonstrates that donor priority outperforms value priority as
long as the high valuéy, is not too much larger than the average vdlue,
We can now investigate the caseanduf! (0) > 6. We can see that
Wi U1 yp agre ) 1 'when
VI L aDI =1ttt IR Ty +Vi[apt () 8] L[ O]F()
Which simplifies to

L1 VE (aB! E[cjo<!! ']

[ (c')! F(0)] (! —!>
1! «BF(0) \ 5

and can be rewritten as

. Wpp =W, /! =1
T T F(!)( 5 )
or as
I op! Wp
”VL<!! " F(1)

Which shows that donor priority outperforms vapuerity as long as the
average value, Ms not too much larger than the low valug,

Againdepending othe parameters of the mod#le donospriority rule
or the valuepriority rule will be optimal.The basic tradeoff is that a donor
priority rule poduces more organs, but doex necessarily allocate them to the
recipients who would gain the most from them.

One could also imagine taking advantage of both donor status and value in
organ allocation. For example, organs could be assigned first basiechor
status and thenvithin a priority classbased on value; or, organs could be
assigned first based on value and then based on donor status within a priority
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class.While we do not formally address these cases, they would further leverage

allocationpolicy to enhance welfare.

Experimental Parameters

Our experimental game has the same struesitbe Zperiod model
outlined aboveSubjectsnake registration decisions in period 1 and then payoffs
are revealed. However, the payoff OperiodO has acomopicated structurand
occurs over a number of periods instead of tmeur experiment, payoffs are
generated by a stochastic process in which subjects suffer fuamit Eilure with
a 20% probability in each period and suffer brain death adid®o probabilityin
each periodRather than collect and distribute all orgaimsultaneouslywe
introduce more complicated timing and allow subjects who Baweit failureto
survive for up to 5 periods without a B yrduring which timehey mayreceive a
B-unit andearn a stochastic payoff that is a function of the number of periods
they surviveafter that

Since the payoffs in the game are complicated, it is most useful to simulate
the payoffs associated with priority. Figitehows the expeatebenefit of
receiving priority under the priority rule for different parameter values (based on
10 million simulations of each number of other donors for each set of parameters).
The parameter values vary the probability efidit and Bunit failure for goups
of 12 players who each hatwo B unitsavailable for donation when they suffer

A-unit failure
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Figure 2: Rebate Profiles
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Number of Other Registered Donors in Group of 12

The topmostrebate profilas the benefit of having priorityith the
parameteractually used ithe experiment. Noticihat thebenefitto having
priority is increasing with the number of other donors @wad even when all 11
other players are registered donors, there is still a significant benefit to having
priority. One can interpret thieature of our payoffas suggesting thétereis a
significantwaiting list for orgas (andso there is always a benefit to having
priority). Notice thatwhile the payoffstructurein our experimenguarantees that
under a priority rule, a subject who is not a donor cannot get a B unit in a period
when a subject who is a donor nebds does not receivene. However, the
payoffs in the experiment are more complicated than in the model, which is a
simglified version of both the experimental game and actual decisions to donate.
Consequently, theebate profiles in Figure 2 representing the benefit of priority
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collapse the benefits and costs and simply represent the benefit of priority, which
is most simlar to the value in the model of
NG IEMNUECY)]

Thefunctionsin Figure 2demonstrate the benefit to priority under
different parameter values, whiateke the probability of brain death relatively
higher gimilar toincreasng 8) or the probability of orgafailure lower 6imilar
to decreasig! ) or both?®

If the only cos$ the subjects face for registering as a donor in the
experiment are thignancialcosts imposed in the experimean( if subjects do
not have altruistic or warm glow motive fdonating)thenin our experimenthe
only equilibrium of the game is for no one to register as a donor, even under the
priority and rebate ruleg€ach group of 12 subjects had 6 subjects who had a
donation cost of $0.40 and 6 subjects who had a donation cosB6f $ihce the
expected benefit of priority when 5 other subjects are contributing is only $0.38,
there is no equilibriunm whichthese 6 lowcost subjects all contribute. However,
we see many subjects registering as a donor even without priority, sngdbati
there may be altruism or warm glow associated thigdecision taregister aa
donor. Inthe caseof heterogeneous cosis which some agents contribute in the
absence of a priority ruleye expect priority and the rebate conditions to generate
more contribution than the control conditimnequilibrium, which is whaive
observe in thexperimental data

281n the three functionthat lie below the rebate profile used in the experintaetbenefit to

priority peaks in the interior, so while there is always a positive benefit of priority, it is not always
increasing in th@umber of other donors. While the model assumed a distribution of costs of
registering as an organ donor, if all subjects had a common cost of registering as an organ donor,
there would be certain common costs at which a mixed strategy equilibrium wastlthexhich

only some agents registered as organ donors and everyone was indifferent between not getting
priority and incurring the cost of registering in order to get priority.
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Lifesharers

With the model providing intuitiorabout behavior with and without
priority rules we canconsider other proposals similar to th@norpriority rule
discussed her&or example, theifesharersclub has formedn theUnited States
to provide prioritytype incentives for registeriras a donor and joininipe
Lifesharersclub. Individuals who join Lifeshareend register as organ mars
commit to directing their deceaserfjans to other members of Lifesharers who
might need them.

Notice that if theexistence of thé&ifesharersclub were widely known and
if registering as an organ donor automatically registered an individual in
Lifesharersat no costthe clubwould replicate thelonorpriority rule discussed
here However,the existence of thieifesharersclub is not widely known, and
while thee is no financial cost to joining tlodub, there may still be a cost of
informing your next of kin that you are a member of the club (and that they will
inherit the task of enforcingour wishes to have your organsdféeredfirst to
other members of Lifesharers) or similar psychological dogtsning
Lifesharersas with registering as an organ donor. As soon as there is an additional
costof joining Lifesharers, there an equilibriumat whichno one joins, since
there is no benefit to being the only member of Lifeshdeerd little benefito
being one of few membershtroducing a priority system nationally eliminates
this nonparticipation equilibrium, since registering as a donor in a national
donokpriority system provides priority access to the organs provided by all those
peoplewho dhose to register as donors together with all the additional

unregistered donors whose next of kin decide to donate their organs.
IV. Discussion

The donotpriority rule significantly increased registration rates for organ

donation in our experiment. Whanplemented at the start of the game, the
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priority rulewas more effective at increasing donation rates than either the rebate
or the discount. When implemented after subjects were familiar with the game,
the increase in registration rates generated by the priority rule was also achieved
by thediscountthat drectly decreased the costs of donation and by the rebate that
provided the samimcentive forregistration as the priority ruland the same

positive externalities to other donpns expectation

The rules for allocating deceased donor organs presamplex
problem, because they determine not merely who receives the next available
organ, but may also influence how many organs become available, by influencing
the decisions of potential donors. As in other areas of market design involved with
exploringincremental improvements to complicated existing institutions, it is
necessary to think about how any proposed change will interact with existing
rules and procedures (cf. Roth 2002, 2008). One reason this paper focuses on
donorpriority rules is that wehink that these might fit well with the existing
legal and procedural institutions.

In this respecit is worth noting that there are other ways to change policy
that could increase the number of registered organ donors. For example, one
proposal that haceived a good deal of attention would change the current Oopt
inO registration method used in the United States to an Oopt outO system in which
everyone is presumed to be a donor unless he or she actively indicates
otherwise?® Another proposal, OmandattbiceO would require everyone (e.g.
who applies for a driverOs license) to specifically indicate whether they wished to
be a donor or not. We want to briefly argue here that the priority rule that we

29 switching to an Oopt outO system might not be easy, as shown byahiaied attempt to do

so in Britain. In 2008, senior British politicians supported changing British organ donation
registration from an Oopt inO to an Oopt outO system, but faced considerable opposition
(http://marketdesigner.blogspot.com/2008/11/britsgarrdonatioropt-in-versus.htnjl. Sheila

M. Bird andJohnHarris (2010) report on the continued effort to change the system. Similarly, in a
speech annowmng a new organ donor registry in California, Gover@ohwarzeneggesaid an

opt out system had been suggested tqg himthat an opbut system was not plausible due to
constitutional concern@ttp://gov.ca.gov/speech/16126/
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consider may create a more direct link between regjsir as an organ donor and
subsequent successful organ recovery and transplantation than policies that
change the procedure by which individuals register as organ donors.

Attempts to increase organ donation rates by changing the default organ
registration status (and adopting an Oopt outO policy) would surely generate more
organ donoregistrations, since those who do not take any explicit action would
automatically be registered as donors ee J.Johnson an®aniel G.

Goldstein 2003, 2004, who firdirect evidence that registration rates are higher

with an Oopt outO systethHowever, such a policy may weaken the link

between the registration decision and the legal clarity of the potential donorsO last
wishes. Under current United States gift lanareding the default status is likely

to have legal consequences that could be detrimental to organ retrieval.

Since the Uniform Anatomical Gift Act of 1968 (UAGA9n individual
can make his or her owegally binding decisiomo be an organ donor afteeath
which does not require the consent of next of RileXxandra K.Glazier 2009).
However,a donor symbabn a driverOs license has not been considered sufficient
evidence of the deceasedOs intent to donate to proceed without permission from
the next okin. Aside from the fact that the driverOs license is often not available
in a timely way, the law allowed that a registered donor could have changed his or
her mind about donation subsequent to the issuance of the driverOs license
(Glazier 2006).

In reent years, computer registries have allowed for fast checks of organ
registration status. They also provide individuals with a way to easily change their
organ donor status online, which allows the presence in the registry to be
interpreted as intent to date. The legal status thfe anatomical gifhas meant

9 Manipulation of defaus$ in choice situations has been shown to be a powerful force in changing
behavior in many settings (s&alomoBenartzi andRichard H.Thaler2007andThaler andCass
R. Sunstein 2008
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doctors can recover donated organs without receiving explicit permission the next
of kin (see Glazier 2006). In contrast, a donor registration that does not reflect a
positive decision to donate (asder an Oopt outO policy) might not be taken as
evidence of the deceasedOs intent in the legally compelling way that registration is
currently. Under an oput policy, approval from next of kin might again become
necessary for an organ to be transplarted.

A Qnandated choi¢@ system would also change the way in which
individuals became registered donors (see Thaler and Sunstein 2008 and Thaler
2009). Under Omandated choice,O every individual who registered for a driverOs
license (or potentially other state or federal documentation) would be required to
indicate that he will be an organ donor or that he will not. While there is
suggestive evidare that a Omandated choiceO policy would (like Oopt outO)
generate more registration of organ donors (Johnson and Goldstein 2003, 2004),
similar concerns arise about whether a change to mandated choice would lead to
more donated organs and transplants.|&hie UAGA makes registering to be a
donor legally binding under an Oopt inO politYing to register as an organ
donor is not a legally binding decision, whereas registering as a person who
declines to donatecouldbe legally binding on the next ofrki® Discussions with
the staff at the New England Organ Bank suggests that they are able to recover
organs from about half of all neegistered potential donors in New England by
approaching next of kin. This means that more than half of the people &hotar

*In addition to finding high rates of willingness to register Buavey of potential organ donors,
Johnson and Goldstein (2003, 2004) also suggest that more organs are recovered and transplanted
in European countries that have Oopt eystemsBrunoDeffains andlean Mercielrthier (2010)

argue, on the other hartthiat the success of organ recovery rates in Spain (which has the highest
recovery rates in Europe) is not due to the Oopt outO system but to the way in which the Spanish
transplant system has professionalized the harvesting of organs, byispesiad danothing

else. See alsidieranHealy (2006).

%2 Mandated choices could of course be framed so that a negative decision was merely recorded as
a decision Onot to register as a donor at this time,O but even this less binding formulation might
inform next of knOs beliefs about the deceasedOs intentions and wishes.
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currently registered under Oopt inO would need to choose OyesO in mandated
choice to increase the recovery rate. Consequently, it remains an empirical
question whether a change to Omandated choiceO would generate more organ
transplants.

Even thougtregistration under Oopt outO and Omandated choiceO systems
may raise legal concerns about the intent of registrants under the UAGA,
changing the procedure by which individuals register as donors may still be a
fruitful avenue to pursue to increase organatimn and recovery’ Gift laws can
also potentially be changed to address any legal concerns that might arise from
new policies. We simply see these legal issues as additional hurdles to monitor
and overcome in successfully implementing a change in ratiist policy. One
attraction of thelonorpriority rule is that it seems to avoid theseticular
hurdles since it preserves the current donor registration process as is (and thus is
consistent with current United States law regarding donor intentabfimieath).

Although changing priority rules would involve a regulatory rather than a
legislative process, a change such as we consider here would nevertheless involve
substantial debate and principled opposition. Much of the opposition would likely
haveto do with thinking of priorities as reflecting justified claims. For example,
we would not feel that a serial killer serving a life sentence who happens to be a
registered donor would have a more justified claim to a scarce organ than an
exemplary citiza who happened not to be registered as a démak, under a
donokpriority systemtherewould likely be opposition if there were disparity
across groups in th@pportunity to register and receive priority.

While comparing the different mechanisms in experiment, the priority
rule, rebate, and discount all generate an incentive to donate that offsets the costs

% Some of the U.S. states have been pursuing these avenues independently. In New York, a
discussion has recently begun about the potential to switch to an opt out system (see
http://www.dailynews.com/news/ci_149703)3nd lllinois has had a mandated choice system in
place since 2006 (sd@daler 2009.
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of donation. But the priority rule hasmadvantage over the rebate and discount,
namelypriority rule seems feasible and can be implementecwitany

additional costs to the system. In contrast, decreasing the costs of registering to be
an organ donomay bedifficult (both to understand the costs and to decrease

them) anddecreasing net codtisrough monetary incentives is not currently
allowedby the U.S. National Organ Transplant Act and by similar legislation in
many countries.

Decreasing the costs of registering to be a donor is a particular challenge
in part because the costs are hard to identify. Since the physical removal of the
organs oly occurs after death and since the monetary costs are not borne by the
donorOs estate, it is unlikely that the costs are physical or monetary. Additionally,
the costs appear to be more substantial than transaction costs, since registering to
be an organahor in most states only requires checking a box at the time of
receiving a driverOs license (and the registration rates remain low while the
benefits to others are substantial). These facts suggest that the costs of registering
to be an organ donor are stdikely psychological costs.

The psychological costs may involve fear of improper medical treatment if
registered as an organ donor. A national survey of 5,100 adults conducted in
January 2010 on behalf of Donate Life America found that 52% of survey
respondents believe doctors will try less hard to save them and 61% of survey
respondents believed they might have their organs removed when they might still
come back to lifé* (We have not seen evidence consistent with these beliefs, but
regardless of whierthis is properly labeled as a OpsychologicalO cost, it is a cost
that seems difficult or impossible to decrease. For example, attempts to dispel
suchbeliefs about worse medical treatment of organ donag only serve to
strengthen it or introduce it into the minds of others). In addition, deciding to be

% Based on the Donate Life Ameridational Donor Designation Report Card 2010.
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an organ donor requires an individual to think about his own death, which may
itself generate psychological codistemains unclear how these costs lsan
effectively lowered. While future research should certainly investigate the costs
to registering to be an organ donor and how policies aimed at decreasing these
costs might work, allocation policy that implements a priority rule is likely to
increaseegistration rates, even with the current costs in pface.

Care must always be taken in extrapolating experimental results to
complex environments outside the lab, and caution is particularly called for when
the lab setting abstracts away from importantibiangible issues, as we do here.
However the difficulty of performing comparable experiments or comparisons
outside of the lab makes it sensible to look to simple experiments to generate
hypotheses about organ donation policies. The results of ouiiregpétend
support to the hypothesis that the priority rule used in Singapore and being
introduced in Israel is a potentially powerful policy tool. Results from this
experiment suggest that it performs as well as or better than discounts and rebates
that ae of a similar magnitude to the benefits of priority, and that, along with
other policies, it is a plausible mechanism to increase rates of registration.

In conclusion, we note that masgarce resources are allocated via
gueues. One of the things thaskes organs for transplantation unusual in this
respect is that the way the queues are administered can influence the scarcity of

the resource, by influencing donor decisions.

% Changes in liocation policy may have additional benefits beyond the incentives of higher

priority in motivating individuals to register as donors. Contracts between agents have been shown
to establistsocial norns that can lead to more prosocial behai@ssler and_eider 201L). By

providing a benefit (in terms of higher priority for deceased donor organs) an allocation policy like
the one in Singapore may act as an implicit contract, setting a social norm of behavior at
registering to be a donor.
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http://assembly.state.ny.us/leg/?default fld=&bn=A09865&Summary=Y &Action
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