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Abstract:  Why do we have a scarcity of organs in the current organ allocation system?

Under the current system in the United States, organ donation is legally permissible when an organ donor freely agrees to donate an organ for transplantation or other medical research purposes.  This system based on “encouraged volunteerism” has caused several legal problems.  In the first section of the paper, we provide a synopsis of the historical background leading to the current policy on organ donation.  In the second section, we will perform an effects-analysis of the current system, under which states are permitted legislative control over the issue.  In the next section, we provide a comparative institutional analysis, through which we will compare alternative organ donation systems.  In the last section, we conclude that a dual system with presumed consent and death benefits is the most efficient and equitable alternative system. 

Introduction

New ethical and legal dilemmas arise with the advent of modern technology.  One hundred years ago, no one dreamed of being able to take live organs out of one person and transplant them into another.  However, once the technology was developed, the dilemma had to be addressed, starting with, is organ transplantation itself ethical?  The National Organ Transplantation Act made organ transplantation legal and the selling of organs illegal.  Currently, each state has further addressed the dilemma by passing individual legislation.  In our paper, we address the questions of procurement and allocation.  
Why do we have a scarcity of organs in the current organ allocation system?  To answer this question, one must first examine how organ donation operates in the American legal system.  Under the current system in the United States, organ donation is legally permissible when an organ donor freely agrees to donate an organ for transplantation or other medical research purposes.  This system based on “encouraged volunteerism” has caused several legal problems.  For one, although an individual may freely donate his/her organs or body, not every patient in the United States has an equal chance to receive a transplant.  Before 1998, state-to-state disparity existed because of the policies created by the United Network of Organ Sharing (UNOS), which mandated a preference for local transplant recipients in the allocation of human organs.  In 1998, the Department of Health and Human Services (HHS) issued a Final Order, which declared medical urgency as the primary basis of allocating organs.  This transformed organ allocation into a states’ rights issue.  However, legal questions surrounding the constitutionality of state laws and whether or not they would preempt federal statutes and regulations on organ donation (such as the National Organ Transplant Act of 1984) have since then arisen and have become the center of a controversial debate. 

The second legal issue we will examine is the common law right that allows human organs to be donated.  In recent years, the existing common law has been argued by some, to have derived from a common-law recognition of a family’s right to control or determine the disposition of a cadaver of a deceased relative. However, both federal and state courts have refused to recognize the existing right to donate one’s body to be based upon a person’s fundamental property interest in his or her own body.  But, the question remains, should one’s organs be legally classified as property?  

All the aforementioned policies have undergone much scrutiny and have been criticized as being inefficient and inequitable.  Under these policies, a continual shortage in the number of organ donations has been observed.  Thousands of individuals who are on organ waiting lists continue to pass away each year desperately awaiting an available organ.  In this paper, the specific effects of the federal statute regarding organ donation, the National Organ Transplant Act of 1984, will be analyzed.  In addition, a comparative institutional analysis will be conducted comparing alternative methods of organ procurement, which have been under discussion, including compensatory and presumed consent systems.  Both the efficiency and ethical concerns of these various organ procurement policies will be considered.  Through these analyses we aim to address the legal and economic questions concerning organ procurement and hope to determine the most efficient and equitable organ procurement system. 


In the first section of the paper, we provide a synopsis of the historical background leading to the current policy on organ donation.  We will be discussing the current policies, specifically the National Organ Transplant Act of 1984 and the 1998 Final Rule.  In the second section, we will perform an effects-analysis of the current system, under which states are permitted legislative control over the issue.  Specifically, we shall examine the impact this autonomy has had on organ donation rates in various states.  In the next section, we provide a comparative institutional analysis, through which we compare alternative organ donation systems.  In the last section, we will offer our recommendations for the most fair and efficient policy.

Literature Survey


The literature on the topic of organ donation presents various opinions and theories to the most efficient and equitable organ procurement policy.  There are those who oppose creating financial incentives for organ donations, such as Byrne and Thompson (2000) and Hinkle (2000), who contend that adding financial incentives may lead to a decrease in the supply of organs rather than an increase.  However, the United States has continued to witness a shortage in the supply of organs despite the existence of an altruistic system.  Thus, many individuals assume the opposite position in averring that alternative systems would be a better choice.  Barnet, Saliba & Walker (2001) argue that a free market in organs would be more efficient and would aid in eliminating the current medical shortage specifically of kidneys.  An alternative method would be a system of presumed consent, which the European countries currently uphold.  In Harris and Alcorn’s (2001) survey, it was found that Austria obtains kidneys at twice the rate of the United States under their system of presumed consent.  


In addition to questions of efficiency, legal questions are also raised through the literature.  Chen (1999) questions the constitutionality of the Department of Health and Human Services’ Final Order because the Constitution does not explicitly give the federal government this right and hence, by implication it is reserved to the states.  The issue has become a states’ rights issue.  Chen states that the Final Order is an unconstitutional restraint on interstate commerce because the National Organ Transplant Act of 1984, as a federal law, preempts this state law.  Cain (2000) claims that property rights must be assigned to human biological materials, as the assignment of property rights to organs will have a positive affect on organ donation.
Review of Significant Legislation

By 1968, forty-two states in the United States had adopted some form of organ donation statute.  These laws, however, varied from state to state and were extremely confusing.  In an effort to simplify the law and improve donated organ rates, the Uniform Anatomical Gift Act of 1968 was passed.  The 1968 UAGA allowed individuals who were at least eighteen years of age to donate their cadaver organs.  These individuals were free to indicate their desire to donate their cadaver organs in wills and on signed donor cards; in the instances where the decedent had not stated his/her wishes, the next of kin was given the right to decide.

Although the 1968 UAGA was influential in standardizing state statutes, it only had a moderate effect on the availability of organs (Harris & Alcorn, 2001).  In an attempt to decrease the national organ shortage, Congress passed the National Organ Transplant Act (NOTA) of 1984.  The NOTA Act began the process of providing a comprehensive national health care policy regarding organ transplantation.  First, it authorized the Department of Health and Human Services (HHS) to make grants for the establishment and operation of organ procurement organizations (OPOs).  OPOs are private, nonprofit agencies that are responsible for procuring organs in a designated service area and allocating those organs to suitable recipients.  The Act required the OPOs to implement an organ allocation system, which would donate organs among transplant centers and patients according to medical criteria (Chen, 1999).  Second, the Act also required the HHS to establish a system that would oversee the national exchange of organ transplants (Organ Procurement and Transplantation Network- OPTN).   The OPTN is responsible for maintaining a national list of individuals in need of organs as well as matching organs and individuals based on the established medical criteria.  Since 1986, the United Network for Organs Sharing (UNOS) has been responsible for administering the OPTN.    

The NOTA Act has proven to be a critical piece of transplant legislation for several reasons.  First, it rejected the idea of an organ market and prohibited the sale of human organs in interstate commerce.  By doing so, Congress firmly established that voluntary donations were the method of choice in the United States.  Second, it established a twenty-five member Task Force that is responsible for “conducting comprehensive examinations of the medical, legal, ethical, economic, and social issues presented by human organ procurement and transplantation” (Section 101, Pub. L. No. 98-507, 98 Stat. 2339, 1984 NOTA).  One of the Task Force’s recommendations has been that hospitals adopt a required request policy, which requires the decedent’s next of kin to provide his/her permission for the donation to occur.  The 1968 UAGA and 1984 NOTA were created with the hopes of establishing an altruistic system of organ procurement that would increase the supply of transplantable organs; however, it has been evident since 1984 that neither piece of legislation has been completely successful in doing so.

In response to the inadequacies existent in the aforementioned system of procurement, states established initiatives that would resolve the problem by procuring organs through state organ donation efforts.  For example, the majority of states prohibited the transfer of organs recovered within the state to potential out-of-state recipients unless no suitable in-state transplant recipient was found or the states’ transplant organizations had a reciprocal organ-sharing agreement (Chen, 1999).  But on April 2, 1998, HHS issued a Final Rule, which attempted to overturn states’ rights in this matter.  

Specifically, the Final Rule set three performance goals for UNOS:  first, UNOS was to define objective medical criteria that were to be used by all transplant centers in determining whether a patient should be placed on a waiting list for a transplant; second, UNOS was to establish status categories based on objective medical criteria so that every transplant center used a common measurement in determining the urgency of a patient’s condition; lastly, UNOS was to “develop equitable allocation policies that [would] provide organs to those with the greatest medical urgency” as opposed to states’ local preferences in allocation (Chen, 1999).

As anticipated, many states expressed dissension to the Final Rule, and, as a result, seven states- Louisiana, South Carolina, Wisconsin, Texas, Oklahoma, Arizona, and Florida- have enacted laws that block any changes the Final Rule might have made in the allocation process.  It has been argued that constitutionally, the Final Rule does not preempt states laws, since Congress never explicitly granted HHS the power to preempt state law.  In addition, neither the language of NOTA nor the legislative history of the Act includes a grant of this power to HHS (Chen, 1999).  Thus, the seven states have been able to maintain the status quo in their organ allocation system vis-à-vis their own statutes.  More importantly, the HHS regulations recast organ allocation as a states’ rights issue.
It is apparent that a chronic shortage of human organs exists under the current altruistic system of organ donation.  As of December 11, 2002 there were 80,699 individuals on the waiting list for organs (UNOS website, 2002).  The current disparity between the supply and the demand for organs exists, despite technological advances, which allow for a greater number of successful organ transplants as well as a potentially sufficient quantity of transplantable organs to satisfy this demand (Jensen, 2000).  The current organ procurement policy under the 1984 NOTA Act and the 1998 Final Rule does not allow medical professionals to fully utilize the resources that may contribute to a closure in the gap in organ demand and supply.  This inefficiency leads to an inequitable result, as thousands of individuals needlessly die each year awaiting an organ transplant.

Theoretical Model


We developed a theoretical model to determine what variables that influence the amount of organ donation in each state.  Microeconomic theory states that when there is a shortage in supply, such as the case here, two solutions exist.  Either demand may be decreased or supply may be increased.  In our model, we explore the possibilities of the latter.  Based on literature research we developed our theoretical model, which states:

Organ Donation = F(presumed consent, state priority, financial incentive and education)

Our theoretical model states that organ donation is a function of presumed consent, state priority, financial incentive and education.  We believe that states, which incorporate strict presumed consent with corneas and pituitary glands, will have higher donation rates for other organs as well.  These states have adopted the strict interpretation of presumed consent in which organ conscription laws are applied (Jensen, 2000).  This means no consent from the family or the deceased is needed to harvest the cornea or pituitary gland.

We believe that if a state gives priority to its inhabitants, organ donation rates will be higher (Grantham, 2001).  People tend to be loyal to a group that they can identify with.  The smaller the group the more loyal they are.  For example, people tend to be most generous with their own families and less generous in larger groups that they belong to, such as college alumnus groups or even countries of citizenship.  By giving priority to state inhabitants, instead of having a general countrywide system for organ allocation, people will identify more closely with the smaller group of people and be more open to donating their organs.


Being economists we cannot exclude financial incentives as a factor that may influence organ donation rates.  If financial incentives were used to induce organ donation, then more people would donate.  Pennsylvania has a financial method to encourage organ donation.  Their plan is to “help defray the organ donor’s family funeral expenses by providing $300 from a special state fund directly to the funeral home that handles the donor’s burial arrangements” (Grantham, 2001). 


Lastly, education is also an important determinant in the amount of organ donation (Siegel, 2000).  If people are aware of the process of organ donation and the maximum benefit (life) that is bestowed upon the recipients, then they will be more willing to donate.  We believe many people are simply uninformed concerning organ donation.


 We decided to examine, specifically the kidney donation shortage.  Currently, there are about 80,000 people waiting for organs, of which 53,000 are waiting specifically for kidneys.  With over half of the people on the national organ wait-list waiting for kidneys, we decided that kidneys would be a good empirical link to our theoretical model.

Empirical Model


The empirical model we postulate is:

percentit = β0 + Consentxit1 + δ1 statepriority(98law) + Educationxit2 + δ2 financial incentives(84law) + xt+ xi+ αi + εit

See Table 1 for definition of variables and sources.  We use a linear functional form for the organ donation function.  Donation rate (percentit) was measured by number of kidneys donated per person per state in a given year.  The exogenous variables were incorporated into our function by the use of binaries.  Consentxit1 was equal to one if the state at that given point in time exercised strict organ conscription laws on corneas and pituitary glands.  State priority (statepriority) was given a value of one if the state at that point in time had organ donation priority for perspective recipients who lived in the same state as the donor.  Financial incentives (financialincentives) had a value of one if the state at that point in time offered monetary compensation for funeral or hospital costs incurred by the deceased patient.  The education variable (Educationxit2,) was given a binary of one if the state at that given point in time had programs that informed people about organ donation.  Since we were working with panel data, xt represented variables that only varied across time, whereas, xi represented variables that only vary in the cross section.  αi captures all unobserved time-constant factors that affect percentit for each state.  It represents the unobserved fixed effect, which does not change over time.  Lastly, εit is the stoichastic error term.

Descriptive Statistics


We used kidney donation panel data from the United Network for Organ Sharing website.  We examined the data from forty states between 1988 and 2001.  The descriptive statistics give us a general idea of how many states have utilized any of these methods to increase organ transplantation in between 1988 to 2001.  See Table 2.  On average, there are 2.24 organ donors per year for every ten thousand people.  The median number of donors was 1.91 out of every ten thousand people.  The standard deviation is rather high at 1.97 donors per year out of every ten thousand people.  The coefficient of variation is 0.88, therefore we have enough variation in our data.  State priority has a mean of 0.82, which means that most states have utilized state priority at most points in time.  Financial incentives have a mean of 0.01, meaning that most states do not have financial incentives.  The presumed consent variable has a mean of 0.56, which implies that a few more states have exercised strict organ conscription laws for corneal or pituitary gland transplants over the years than not.  Education programs have a mean of 0.02.  Not many states utilize education programs to increase organ donation rates.

Empirical Results


We ran a FGLS regression and obtained coefficients for our four explanatory variables and the detrending variables.  We used a nonparametric approach.  Our data was heteroskedastic in that the variance of each state was different.


See Table 3 for empirical results.  We found state priority to be significant at the ninety-fifth percentile with a p-value of 0.046.  Presumed consent was also found to be significant at the ninety-fifth percentile with a p-value of 0.03.  Financial incentives and education were not significant.  Many of the trend variables were significant indicating that there are unique unobserved effects occurring at different periods of time.  confirming that there was trending in our data and that detrending was necessary. We performed a Hausman test, which tests the appropriateness of our random-effects estimator.  This test resulted in Prob>chi2 of 1.000.  The Wald chi2(17) = 74.04 and the critical value for F was 2.39.  As a whole, our model has very significant explanatory power.

Discussion

The GLS regression technique was used because we wanted to adjust for both autocorrelation and heteroskedasticity and the importance of efficiency to us.  We chose to use the nonparametric approach because of the restrictive assumptions that are imposed by parametric approaches, which may result in drawing the wrong conclusion.   Also, it looks like there are quite time-period specific observed effects.  The STATA output confirmed our suspicion that the data was heteroskedastic.  See Table 4 for STATA output.


The regression we ran stated that two of our variables were significant at the 0.5 level of significance (two-tailed test), whereas two were not significant.  State priority was significant because we believe that people feel more of a kinship to a smaller group than a larger group.  Presumed consent was significant because it is easier to obtain organs when the state has a strict interpretation of organ transplantation.  We speculate that financial incentives were not significant because only one state is currently employing this method.  Also, this state only started using financial incentives in 1998. We have only a very short period to observe the effect.  The financial incentive was only $300, a fairly small amount.  However, financial incentives are significant at the ninetieth percentile with a p-value of 0.054.  We suspect education was not significant at the ninety-fifth percentile because only a few states have education programs, and these programs are relatively new and may be weak as well.  We believe that with time, as education programs become more predominant across states, it may become significant.


The stochastic error term consists of factors other than the variables that were included in our analysis as well as errors in measurement.  In our case we excluded many variables such as maximum number of available organs per state per year.  We used state population instead.  We also only had fourteen years of data.  We did not have data for all fifty years either.  Errors in measurement may have also occurred such as incorrect data entry.


Our equation does have a significant overall fit.  This is shown by the Wald chi2(17)=74.04, with the F-critical value being 2.39.  Since the chi2 value is greater than the critical value we can reject the null hypothesis that our variables are insignificant and conclude that all our variables have a significant overall fit.

Alternative Systems of Organ Procurement
Amendments to the current organ donation laws in the United States allowing changes in the current organ procurement system is needed as this would increase the number of organ donations made (Robinson, 1999; Siegel, 2000).  Various organ procurement systems exist throughout the world.  These include: voluntary donation, free market, futures market, compensation, presumed consent, mandated choice, and the use of prisoner cadavers.  Each one of these systems bears with it advantages as well as disadvantages but none fully satiate the demand for organs.  A proposal for an efficient and equitable system under which supply will be maximized while human rights protected combines two of these systems: presumed consent and compensation through death benefits.  

Presumed Consent


Presumed consent, when strictly followed by the state, has proven to be the best practiced method of maximizing organ procurement (Williams, 1994).  Under a moderate level of presumed consent, the presumption that an individual wishes to donate his or her organs will be upheld unless it was indicated otherwise during his or her lifetime by a method prescribed by law.  Individuals may choose to ‘opt out’ of donation by signing a written document or by filling out appropriate forms.  The wishes of the individual will supersede the wishes of their family members or next of kin upon death.  Exclusions will be made if the individual is under 18 or is incompetent.  In these cases, the next of kin or the legal guardian will be allowed to make the decision for donation upon their death.  The decision to opt out will be logged in a database which medical personnel will be required to refer to upon a potential donor’s death.  The effect of these laws would come from this readily accessible database and the finality of the decision which family members would not be able to overturn (Powhida, 1999).     


Presumed consent laws are based upon the belief that most people wish to donate their organs but are reluctant to address the seemingly remote issues of death and organ transplantation while they are still healthy (Liddy, 2001).  Polls in the United States as well as other countries indicate that as a society, organ donation is advocated and supported as a therapy for organ failure (Williams, 1994).  This would lead to the assumption that most people would wish to donate their organs.  Supporters for the presumed consent system believe that because everyone is considered to be a potential donor, disregarding those who decide to opt-out, the supply of donated organs for transplant will increase (Liddy, 2001).     

There are various levels of presumed consent that are currently employed by many countries in Europe, including, France, Belgium, Austria, and Spain and in other countries such as Singapore.  These countries have experienced much success under their presumed consent laws.  France, having implemented a presumed consent policy in 1976, claims one of the top six rates of postmortem donors per million inhabitants among European countries.  Belgium also adopted a presumed consent system in 1986 after which organ donations rose fifty-five percent in the first five years.  Organ donations in Belgium rose despite the fact that traffic fatalities, a major source of organ donations, decreased over the same time period (Liddy, 2001).  Austria, which has one of the strictest presumed consent laws, has organ procurement rates that are twice as high as those in the United States and most of Europe.  Spain has one of the highest organ donation rates in Europe.  This can be attributed to their execution of a presumed consent system combined with financial incentives (Morris, 2002). 

Despite the success that countries implementing presumed consent are experiencing, the United States has yet to adopt a similar policy.  Strong advocates for presumed consent in the United States do exist, as seventy-eight percent of transplant surgeons in the United States were in favor of adopting a presumed consent system (Williams, 1994).  However, opponents to presumed consent present many legal and ethical barriers to the implementation of this system.                    

Legal Barriers to Presumed Consent


Property rights and interests in the body pose a major issue in adopting a presumed consent system.  A number of courts have found that property interests do not exist in a deceased person’s body.  In addition, the courts in Tillman v. Detroit Receiving Hospital, Georgia Lion Eye Bank, Inc. v. Lavant, and State v. Powell all maintained that the next of kin of the deceased also has no property right to the dead body (Powhida, 1999).  However, the American courts have come to acknowledge a quasi-property right in the surviving relatives of the deceased to possession of the body for purposes of burial (Liddy, 2001; Powhida, 1999).  

This maintenance of a quasi-property right in human bodies by surviving family members invokes the constitutional due process requirements of the Fourteenth Amendment if deprivation of property could be proven.  Under procedural due process, routine procedures must be incorporated into the system whereby the family is notified of the desire to harvest organs and of the decision to harvest organs.  The due process is granted to the family because they hold quasi-property rights to the body of the deceased.  The courts in Tillman v. Detroit Receiving Hospital, Georgia Lion Eye Bank, Inc. v. Lavant, and State v. Powell, all contend that the quasi-property right did not rise to the constitutionally protected interest included in the due process clause.  Thus, procedural due process is not granted to families.  However, the courts in Brotherton v. Cleveland and Whaley v. County of Tuscola held that the next of kin of a deceased person has a constitutionally protected property interest in the body of the deceased (Liddy, 2001).  This controversy necessitates review by the United States Supreme Court in order that a definitive law may be issued for future cases.    


If it were maintained that the next of kin does hold a constitutionally protected property interest in the body of the deceased, then organ conscription laws would be deemed unconstitutional.  Organ conscription law is the strictest form of presumed consent whereby one’s organs are harvested after death with no rights given to either the deceased or family members.  However, moderate levels of presumed consent would allow the incorporation of a procedure by which the family of the potential donor is notified of the desire to harvest organs.  Also, if individuals are unwilling to donate their organs they are allowed to procedurally opt-out during their lifetime.  Having provided procedures designed to carry out the intent of the deceased the process should be found adequate and constitutional (Powhida, 1999).  Opponents contend that presumed consent laws do not provide the surviving family members, who hold the quasi-property right, with a pre-deprivation hearing, and thus the statutes should be deemed unconstitutional.  However, it is noted that a postponement of the pre-deprivation hearing is justified in extraordinary situation where a valid government interest is at stake (Powhida, 1999).  Surely, thousands of individuals who are dying each year because of the lack of organs would constitute a valid government interest.  


A second constitutional barrier that presumed consent faces is the interest of a person in his or her own privacy and personal autonomy (Liddy, 2001; Powhida, 1999).  However, in State v. Powell, the court stated, “All governmental intrusions into an individual’s personal affairs are not necessarily violations of privacy, especially when the contested statute involves public health concerns” (Liddy, 2001).  Likewise, in Federal Communications Commission v. Beach Communications, Inc., it was contended that a when a statute is social or economic in nature the statute need only be rationally related to intended ends in order to meet constitutional requirements (Powhida, 1999).  Thus, as presumed consent statutes are social legislation and do have a rational basis as thousands of individuals die each year waiting for organs to be donated, they should be deemed constitutional.  In addition, individuals are able to exercise their personal autonomy throughout their lifetime, as they are given the choice to opt-out from donating their organs.  The personal autonomy of the decedent will be enhanced, as the individual’s wishes will be respected over the wishes of their family members.  Currently, some states have implemented presumed consent with corneas and pituitary glands, and the Georgia Supreme Court has deemed the presumed consent law authorizing removal of the cornea of a deceased individual for transplant purposes to be constitutional (Siegel, 2000).  

Ethical Barriers to Presumed Consent


There are also ethical concerns that are raised with presumed consent legislation.  Critics claim that a system of presumed consent will exploit individuals who are reluctant to dissent or who procrastinate in dissenting (Robinson, 1999; Williams, 1994).  However, Williams (1994) contends that this is not an ethical problem that should concern the state any more than the state should be concerned about someone who is not proactive in receiving a refund when they have had their federal taxes withheld by the government.  


Others criticize the nature of the presumed consent system, asserting that it would restrict an individual’s freedom and could lead to a cheapening of human life (Williams, 1994).  Through a moderate level of presumed consent an individual is given the ability to express his or her freedom by deciding to opt out of the system or to remain in the system.  Human life is not cheapened if individuals are still allowed to make decisions that impact their bodies posthumously.  

Compensation Systems: Death Benefits


Theory states that people may be more willing to donate organs if they receive compensation for them (Siegel, 2000).  Spain currently has a presumed consent system combined with financial incentives and boasts one of the highest organ donor rates in Europe.  Similarly, the Italian province of Tuscany doubled their rate of organ donation in one year after adopting a law modeled on Spain’s (Morris, 2002).  Currently, the only state in the United States to experiment with compensation systems is Pennsylvania.  In 1994, Pennsylvania established a trust fund, which authorized the state to pay up to $300 to the donor’s hospital or funeral home to cover donor-associated expenses.  After the implementation of this program, three million Pennsylvanians signed up to donate organs and the citizens of Pennsylvania have donated nearly a million dollars to the trust fund (Harris et al., 2001).     

Under the compensation system of death benefits, rewards for donation will be given to surviving family members through estate tax deductions, funeral expense allowances, or college education benefits.  Dr. Thomas G. Peters proposed a pilot program whereby a death benefit of about $1,000 is given to families of organ providers (Robinson, 1999).  Families would not be required to accept this payment.  The death benefits system would be funded through trust funds, which would be created through altruistic gifts.  The death benefits system could also be potentially funded by the funds which are currently going to the federally funded dialysis program which in 1992 cost approximately $4 billion a year to taxpayers (Williams, 1994).  The costs incurred by the dialysis program will decrease as the number of organ donations and kidney transplants increase under the new system.  The excess money that would have gone to the dialysis program could instead be transferred for use by the death benefits system.                


Under the current 1984 NOTA Act, the purchasing or selling of organs is prohibited.  The death benefits system does not allow the reward money to go directly to donors or beneficiaries.  Thus, the payment is not made for the organs themselves.  Instead, donor families are compensated for their time, their emotional strain, and the rewards are a token of gratitude.  The death benefits system does not violate the 1984 NOTA Act and is deemed constitutional (Siegel, 200; Robinson, 1999).  

Ethical Barriers to Death Benefits System


The greatest concern with offering financial incentives for organs is that these incentives will unfairly coerce the poor to sell their organs (Robinson, 1999).  However, under a death benefits system, only cadaver organs will be granted rewards and thus the individual donor will not benefit from the donation.  This in turn may lead to conflict within families where a family member might feel pressured to sell organs or to commit suicide because of financial considerations.  Under a death benefits system, however, because the amount of compensation is so minimal, perhaps only enough to pay for funeral expenses, the potential for family conflict is quite minimal.  


Another criticism to combining financial incentives with organ donation is the possibility of an inequitable allocation of organs whereby recipients are determined based on their ability to pay (Robinson, 1999).  Under the proposed death benefits system, the recipients themselves will not be bearing any of the cost, since the reward to the donor family will be made through the trust fund or through the government.  Thus, the death benefits system will not pose the problem of unfair allocation of organs.      


A final concern that is raised by critics is the basic morality of compensating organ providers.  Many feel that putting a price on a lifesaving organ is immoral (Robinson, 1999).  However, one must weigh that against the immorality of allowing thousands of individuals on organ waiting lists to pass away each year while organs which could have been harvested and transplanted become deadweight loss as they are buried inside of the corpse in which they lie.  

Proposal: Presumed Consent and Death Benefits System


Under a presumed consent system combined with a death benefits system organ donation rates are expected to increase greatly, just as in Spain and in the Italian province of Tuscany where the two systems of presumed consent and financial incentives are implemented simultaneously.  This system would be regulated and managed by the United Network for Organ Sharing (UNOS).  In addition, awareness and education on organ donation will increase in all states, in order to educate individuals on organ donation as well as their option to dissent from donating their organs.  Public health education programs could also serve to boost the organ supply as myths are dispelled and the great need for organs is publicized (Siegel, 2000).  These education programs would also be funded through the donations made to the trust funds.   


Under Marshall’s Wealth Maximization Criterion and the Potential Pareto Efficiency Criterion this system would be an efficient system.  This criterion states that a change is justified if those who gain could compensate those who lose and still be better off.  In this system, ‘losers’ do not exist because organs that are not harvested for transplantation become a deadweight loss after the potential donor’s death.  The dead are not in our social welfare function.  However, the recipients of the organs that are harvested are better off as they have received the ability to lead normal lives and the families of the organ donors are compensated through the death benefits system.  


An equity analysis of this system also indicates that this system would be vertically and horizontally equitable for both donors and for recipients.  Equally situated donors were defined as individuals who have equal wealth, equal information, equal levels of health, and experience the same mode of death.  The same mode of death applies because there are specific circumstances under which organ procurement is possible.  These include but are not limited to head trauma and car accidents.  This system would be horizontally equitable for equally situated donors because the likelihood of organ procurement from these individuals will be equal regardless of wealth, as long as they did not opt out of the system.  Also, the donor families will all be given the same amount in compensation regardless of wealth.  This system would also be vertically equitable for equally situated donors because although the donor families are given the same amount of compensation, this compensation will be worth much more to poorer families than to wealthier families.   


Equally situated recipients were defined as those who are in the same state of health and those who have the same kidney antigen.  Kidney antigen is crucial here because a match must be made between the donor and the recipient before a transplant can be made.  This system would be horizontally equitable for recipients because equally situated recipients will have the same probability of receiving an organ regardless of wealth.  This system is also vertically equitable for recipients because potential recipients who are in worse conditions will be more likely to receive transplants than potential recipients who are in more stable conditions.

Conclusion


The current waiting list for organ transplants is atrociously large and, unfortunately, it continues to rise.  Advanced technology and medical techniques allow for successful organ transplants and the potential for thousands of saved lives each year.  However, the shortage in supply of donated organs hinders the use of these techniques and causes the death of thousands.  Changes in the organ donation system implemented by the United States will permit maximization of the procurement of organs that are currently going to deadweight loss.  The proposed changes should be examined further as it has the potential to save the lives of thousands of individuals. 
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	Table 1

	Definition of Variables and Sources

	
	
	

	
	
	

	Theoretical Construct
	Empirical Measure
	Source

	                                                            Dependent Variable

	Donation Rate
	Number of kidney donations/transplantations? (annually) in selected states per person
	United Network for Organ Sharing (2002)

	                                                         Explanatory Variables

	                                                                      Binaries

	Consent
	A binary variable reflecting whether or not the state is practicing presumed consent for corneas or pituitary glands (binary variable=1 if there is presumed consent)
	Jensen, Troy (2000)  Organ Procurement: Various Legal Systems and their effectiveness

	State Priority
	A binary variable reflecting whether or not the state has maintained organ transplantation priority for its residents (binary variable=1 if there is state priority)
	Grantham, Dulcinea (2001)                    Transforming Transplantation: The Effect of the Health and Human Services Final Rule on Organ Allocation System

	Financial Incentive
	A binary variable reflecting whether or not the state is offering financial compensation to the family of a deceased donor (binary variable=1 if financial incentive exists)
	Harris, (2001)                      To Solve a Deadly Shortage: Economic Incentives for Human Organ Donation

	Education
	A binary variable reflecting whether or not a state has education programs on organ donation (binary variable=1 if education program exists)
	Siegel, Laurel R.(2000)      Re-engineering the Laws of Organ Transplantation


	Table 2

	Descriptive Statistics for Kidney Donations

	(n = 40)

	
	
	
	
	

	
	
	
	
	

	 
	Median
	Mean 
	Std. Dev
	Coefficient of Variation

	 
	 
	 
	 
	 

	Dependent Variable
	 
	 
	 
	 

	Percent (number of donors annually/state population)
	.0000191  
	0.0000224
	0.0000197
	0.8794642857

	 
	 
	 
	 
	 

	Explanatory Variables
	 
	 
	 
	 

	Laws (0-1 binary variables)
	 
	 
	 
	 

	(1=if law is enacted)
	 
	 
	 
	 

	State Priority
	1
	0.8222997
	 
	 

	Financial Incentives
	0
	0.0121951
	 
	 

	Consent
	 
	 
	 
	 

	Presumed Consent (1=presumed consent is exercised)
	1
	0.5592334
	 
	 

	Education
	 
	 
	 
	 

	Education programs (1=education programs are used)
	0
	0.0226481
	 
	 

	
	
	
	
	

	*Note:  Standard deviations and coefficient of variations are irrelevant for binary variables
	


	Table 3

	Empirical Results for Kidney Donations

	(n = 40)

	
	
	

	
	
	

	
	GLS

	Explanatory Variables
	Coefficient 
	P>|z|

	Laws (0-1 binary variables)
	 
	 

	(1=if law is enacted)
	 
	 

	State Priority
	0.00000220
	0.046*

	Financial Incentives
	0.00000682
	0.054

	Consent
	 
	 

	Presumed Consent (1=presumed consent is exercised)
	-0.00000172
	0.03*

	Education
	 
	 

	Education programs (1=education programs are used)
	0.00000291
	0.231

	Detrending
	 
	 

	Itrend 2
	-0.00000060
	0.294

	Itrend 3
	0.00000151
	0.04*

	Itrend 4
	0.00000147
	0.074

	Itrend 5
	0.00000005
	0.283

	Itrend 6
	0.00000248
	0.007*

	Itrend 7
	0.00000317
	0.001*

	Itrend 8
	0.00000349
	0.000*

	Itrend 9
	0.00000323
	0.001*

	Itrend 10
	0.00000321
	0.001*

	Itrend 11
	0.00000447
	0.000*

	Itrend 12
	0.00000560
	0.000*

	Itrend 13
	0.00000579
	0.000*

	Itrend 14
	0.00000564
	0.000*

	 
	 
	 

	Hausman
	 
	 

	Prob>chi2
	1.0000
	 

	
	
	


Table 4

Cross-sectional time-series FGLS regression

Coefficients:  generalized least squares

Panels:        heteroskedastic

Correlation:   common AR(1) coefficient for all panels  (0.6760)

Estimated covariances      =        40          Number of obs      =       560

Estimated autocorrelations =         1          Number of groups   =        40

Estimated coefficients     =        18          No. of time periods=        14

                                                Wald chi2(17)      =     74.04

Log likelihood             =      6221          Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     percent |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

     consent |  -1.72e-06   7.92e-07    -2.17   0.030    -3.27e-06   -1.66e-07

stateprior~y |   2.20e-06   1.10e-06     1.99   0.046     3.64e-08    4.36e-06

financiali~e |   6.82e-06   3.53e-06     1.93   0.054    -1.10e-07    .0000137

   education |   2.91e-06   2.43e-06     1.20   0.231    -1.85e-06    7.67e-06

   _Itrend_2 |  -5.96e-07   5.65e-07    -1.06   0.291    -1.70e-06    5.11e-07

   _Itrend_3 |   1.51e-06   7.32e-07     2.06   0.040     7.21e-08    2.94e-06

   _Itrend_4 |   1.47e-06   8.25e-07     1.79   0.074    -1.43e-07    3.09e-06

   _Itrend_5 |   9.47e-07   8.83e-07     1.07   0.283    -7.84e-07    2.68e-06

   _Itrend_6 |   2.48e-06   9.21e-07     2.69   0.007     6.72e-07    4.28e-06

   _Itrend_7 |   3.17e-06   9.46e-07     3.35   0.001     1.31e-06    5.02e-06

   _Itrend_8 |   3.49e-06   9.65e-07     3.62   0.000     1.60e-06    5.39e-06

   _Itrend_9 |   3.23e-06   9.79e-07     3.30   0.001     1.31e-06    5.14e-06

  _Itrend_10 |   3.21e-06   9.86e-07     3.25   0.001     1.28e-06    5.14e-06

  _Itrend_11 |   4.47e-06   9.91e-07     4.52   0.000     2.53e-06    6.41e-06

  _Itrend_12 |   5.60e-06   1.30e-06     4.30   0.000     3.04e-06    8.15e-06

  _Itrend_13 |   5.79e-06   1.30e-06     4.44   0.000     3.23e-06    8.34e-06

  _Itrend_14 |   5.64e-06   1.30e-06     4.33   0.000     3.08e-06    8.20e-06

       _cons |   .0000161   1.42e-06    11.32   0.000     .0000133    .0000189

Graph 1

Trend Graph of States per Year
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