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Emerging Normative Problems of Genomics

The adminigtrators of the human genome project were eager to stimulate public discusson,
academic debate, legal and legidative ddiberation of how individuas and indtitutions should respond to
the revolution in genomics. Paramount among the issues whose discussion they encouraged are three

obvious matters;

The threat which access to our genetic information poses for heeth insurance, employment, and
socid discrimingtion

the nefarious consequences for scientific advance of turning basic scientific discoveries about
genomes into private property

The permissibility of prenatal genetic screening, germline therapy, cloning and other in- vitro

reproductive processes.

It should not be surprising that thereis a great ded of uniformity of views about most of the problems
that come under these three headings. For they do not raise issues different in kind from those we faced
in bioethics before the genomic revolution. Even starting from divergent mord theories, by and large
people have come to broadly smilar conclusions about which newly available choices are mordly
permissible and which are not. Our mord intuitions and articulated mord theory have sood usin good
stead, providing subgtantia grounds for disapproving new genomicaly inspired examples of old

practices-ike eugenics, the paternalism of hedth-care experts, and the sacrifice of individud rightsto
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larger community interests. In most cases, the moraly central idea has been to preserve individud
autonomy whenever it has come under thregt, from the non-mora forces of private interest, and from
mora forces such as generd public or individua welfare.

What has been insufficiently discussed is not the question of what is the moraly right thing to do
in the light of the genomic revolution, but three other questions: firgt, what people will in fact do, second,
what will be the worst case consequences of peopl€e's actua choices among the artling new options
genomics puts at their disposal, and third, how we should design our ingtitutions to protect ourselves,
them, and our children from the worst consequences of these actud choices. In this paper, | identify
three new scenarios | anticipate we will face in the medium term future as aresult of choices among
aternatives genomics presents to people, and | explore how our political culture can feasibldy and
effectively respond to mitigate their morally undesirable outcomes. | think these are the hard new
guestions the genome raises. If you think some of these scenarios are “ sciencefiction” cases no one
ever need worry about, think about cloning.

One thing we know for certain. We cannot legidate agreement on mordity, and when we try we
find that we cannot enforce it. Indeed, enforcement of moraity often results in effective strategies to
circumvent enforcement, sometimes o effective asto facilitate even more of the actions we may agree
areimpermissible. Consider how the gtrictures againgt abortion led to RU488 and thus to a much larger
number of pregnancy terminations than there would have been in the absence of such gtrictures. In many
casesthe only socidly feasible, let done the only mordly permissible way of ensuring that people make
the right choices is to provide significant carrots-incentives, as opposed to sticks-threats of punishment.
When gtrong enough incentives are unavailable, we must sometimes smply reconcile ourselves to

mitigating undesirable outcomes we cannot prevent. Thiswill, | think, often be the case when we craft
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policy to respond to the way people will in fact act when genomics gives them new opportunities. Given
the wide-spread agreement on what the right, the good, and the just are, and the recognition that people
often fall to act rightly, justly or for the good, when it conflicts with their individud sdlf-interests, public
debate should focus on the design of ingtitutions that will give people incentives to do “the right thing”,
or at least avoid the wrong thing.

What is new about the implications of genomics are the opportunities it presents people with to
exploit our society’ s commitment to individual autonomy with consequences thet very greetly reduce
generd and individua human welfare. It isthese outcomes we need to figure out how to avoid.

1. Coping with the inevitable market in child-design

There will eventudly be opportunities to choose children’s gender, Size, gppearance, behaviora
traits-including intdlectud, emotiona and athletic traits. Anyone who doubts the claim about behaviora
traits has only to examine what has already been learned from gene-knock out studies about the genetic
basis of such complicated mammadian behaviors as femde nurturance and mae infanticide.

Thereis no way to prevent the emergence of techniques for designing children, because they are
the unavoidable by-products of techniques needed to prevent genetic defects. Once invented, there will
aufficient demand that a market in them will emerge. If forbidden in one jurisdiction, child design will
flourish in another. And in any case it will persst underground in the jurisdictions where it is prohibited.
Compare the instantaneous emergence, of a black market in human growth hormone among those who
want NBA-sized children, once Genentech began manufacturing Humulin. Whét is the expected
outcome of amarket in child-design? Wel, among some groups, there will be a shift in the sex ratio to
males, among others there will be alarge number of kids who look like Barbie and Ken. And of course

people will seek economicdly vauable genetic traits for their children just as they now make sacrifices
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to secure environmentaly determined advantages for them. There will probably aso be a further decline
in the birth rate among affluent people who design their children, as they will get exactly what they want
by way of children’straits “the first time out.”.

A serioudy skewed sex ratio-insufficient numbers of females for available males-- would of
course lead to serious socid ingability and eventually to increased sexud violence, as Indiaand China
may show usin the next few years. And a sharp increase in certain traits now rare might lead to a
declinein therr price: if there were 10 times as many NBA szed athletes available, the average sdary of
an NBA player would decline (or they would change the rules). And in a sea of Kens and Barbies,
someone neither blond nor tall might be more atractive. But compared to these athletic and cosmetic
outcomes, the one thing we can be certain of is that existing inequdities in wedth and income and their
concomitants will be increased generation after generation, by the existence of amarket in child design.
Start with the current genetic lottery and an gpproximate equa-opportunity meritocracy of the sort
contemporary western societies aspire to, in which greater incomes reward the talents and skills the
society demands, most have an about equal opportunity to earn these rewards and there is consequently
asggnificant turnover through the income srata in each generation. It is the roughly equa opportunity
and approximate meritocracy of our economy which reconciles the less well-off to the income
inequalities they see around them. Now add the power of the currently wedlthy to rig the genetic lottery,
to design children who will win the meritocractic race, and the result after afew generations will be the
end of dl circulation thorough society’ sincome strata. Designed children will not have earned their
advantages any more than Prince Charles' kid, Harry and William, have, perhaps lessif the genetic
lottery can be thoroughly rigged. If the meritocracy ever existed, it abolishes itsdlf. Instead income

inequdities come to be dearly unearned, and there is no circulation through the income dlites.
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We are both mordly and prudentialy committed to an equal opportunity meritocracy.
Prudentidly, we know that its abolition is the path to civic unret; recall the dogan “No judtice, no
peace” Mordly, the meritocracy of earned differences is the only judtification for the degrees of
inequdity our society peacefully tolerates. We cannot afford to do without it. How do we prevent the
inevitable market in child design from destroying the meritocracy by skewing the genetic lottery?

We cannot preserve the meritocracy through a blanket prohibition of a market in child design,
short of imposing a police state, or restricting travel abroad. The prospects for effective prohibition are
not much different from those for prohibiting the use of narcatics.. So, if we can't make child design
impossible, can we make it so difficult that the problem becomestolerable? Not without violating the
autonomy of parents in making decisons about the best interests of their children. Surdly we are not
going to remove designed children from their homes or impoverish them with draconian fines againgt
their parents,. Indeed, do we redly want to penalize parents whose motives are quite sdfless and
directed at the advantages of their children? We don't forbid parents to make great sacrificesto
provide non-genetic benefitsto their children later lives.

How do we craft apolicy that will save the meritocracy without interfering with basic parentd
rights? Consder the following policy response to the emergence of amarket in child design. Firs,
impose subgtantia and long term excise taxes on parents who procure genetic advantages for thelr
children. By subgtantia | mean taxes levied at arate severa timesthe actud cost of the procedures. This
will reduce the demand for al but the economicaly most vauable traits. Second, employ the revenue
created to make available the same procedures without the associated excise taxes to those below a
certain income level. Such atax will have the effect of sgnificantly increasing the number of peoplein

each generation who have these traits which the society rewards. The result of an increased supply will
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be a decreased economic return to such people, and amitigation of the income inequdities that the child
design market will produce. The result would preserve some proportion of the meritocracy and ensure a
continued circulation through the income dites. Third, in order to avoid a black-market in child design,
or an off-shore market in it, the state will have to subject dl parents and children to genetic testing and
impose punitive fines as well as back-taxes for those who violate the regulations by procuring child
design without paying the taxes..

This last enforcement provision is crucid to the effectiveness of the policy. And here of course
we see emerging one of the continuing problems that the revolution in genomics exacerbates. For it is
clear that genetic testing on the scale required to enforce anything like aleve playing field in the face of a
market in child design threatens the privacy of every one' s genetic information. We can't selectively
enforce genetic testing only on “suspects’, and we probably cannot establish basdine data that would
enable usto tell whether achild's genetic endowment is inherited or purchased, without data on many,
perhaps mogt, or even every one in the population.

Asdefrom dl the rest of the violence we will have to do to parenta autonomy, is preserving the
meritocracy worth the abrogeation in privacy rights? Probably. For the aternative to ameritocracy is

probably something approaching Hobbes state of nature.

2. Killing the golden goose because we can't afford to wait for more golden eggs

Firg alittle politica philosophy. Enlightened libera and even radical figures have accepted the
need for private property as the only solution to the tragedy of the commons: a scarce resource held in
common by anumber of people will be quickly depleted owing to the temptation of each to free ride on

the other’ s restraint and the recognition of each that self-restraint in the face of free-riding isirrationd.
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The trouble that dividing the commonsinto private plots leaves nothing for later arrivals. Thisisa serious
problem when it comes to judtifying private property. If there is nothing left for those who arrive late
through no fault of their own, the ownership of property may be deemed unjust.

300 years ago John Locke offered a partid solution to the problem of justifying private property
which has yet to be improved upon. According to Locke s formulathe first or origind acquistion of
private property consstsin “mixing one's labor” with nature, provided that one leaves as good and as
much for others. The proviso about leaving as good and as much for othersis obvioudy the hard
condition to satisfy. But it is interesting to note that this proviso is perhaps easiest to satisfy in the case of
“intellectud property”—ideas in people’ s minds. If any resource isin undepleteable supply it isidess, and
the only way to origindly acquire agood ideaisto mix one sintellectud labor with it..

Now, alittle economic theory. It haslong been obvious to economigtsthat ideasraise a
particularly clear verdgon of the tragedy of the commons problem. If good ideas—for example, labor
saving inventions—are part of a common stock of resources to which dl have equd right, then in many
cases no one will have much incentive to invest in the effort, resources and time it takes to produce
these good ideas. For once one person figures out a clever short cut, every one else can appropriate it—
copy it-- without having made any investment in time, thought, and effort to invent or discover it. So
every one has an incentive to hang around waiting and watching for someone to reved agood idea they
can copy. Result: with every one waiting around to copy, few good ideas will emerge. On the other
hand, consider an environment in which every oneisin competition with every onedse and dl need to
solve some urgent problem. Here, the competition breeds secrecy, and the secrecy breeds over-
investment in the search for a solution to the problems. If everyone knows that the first discoverer will

not share the solution but keep it secret in the interests of winning the competition, then every one will
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try to come up with the good idea. So, the competitors are on balance worse off, both because they
collectively over-invest in seeking a solution, thus using resources with other uses, and they can't force
the discoverer to sdll them the good idea a a price they can afford. Thus when it comesto investment in
new idess the outcome is dways ether too much or too little total investment.

The solution to this problem is of course the patent-right: in exchange for mandatory disclosure
of the good ideg, the discoverer is awarded an exclusive right to sdll it for alimited period. The
combination of mandatory public disclosure and the exclusive property right are both essentid if we are
to solve the problem of under-investiment in seeking some new idess and overinvestment in finding
others.

Whether information about individua nucleotide sequences that code for important proteins and
enzymes can be private property or not has been settled in a couple of different ways, and with some
interesting qudifications by the three principle patent agencies in Jgpan, the European Union, and the
United States. Broadly the answer is yes, some basic scientific ideas can be held as private property, at
least for 17 years or s0. And the reasoning behind the yes answer reflects the argument | sketched
above about the benefitsto society at large of privatizing information as a solution to the
overinvestment/underinvestment problem.

But much of the information that Genomics provides has another fegture: it has huge
consequences for the hedth and well-being of large, very large numbers of people, and in some cases
for immediate questions of the surviva of these large numbers. This means that sooner or later, probably
sooner, the private-property solution to the problem of encouraging genetic research will come into
conflict with our commitment to maximize human wefare. The conflict will require an entirdly new

solution to the problem of encouraging scientific and technica innovation by providing patent rights.
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To see the problem, we need only consider a headline tory of early 2001. Perhaps you will
recall the proposal in the parliament of the Republic of South Africato abrogate patent rights on a
variety of AIDS drugs owing to arate of HIV positive incidence in a population untregtable at prevailing
drug prices, the eagerness of an Indian company to pirate these drugs, and the eventua cave-in to lower
prices of the principle drug companies involved.

Now consder most pressing world wide ilinesses: maaria. Suppose that as aresult of the
expenditure of very large capital sums to sequencing the anopheles mosquito genome, a private firmis
able to patent and sall avaccine for maaria And what is equally probable, assume that the rate of
madariainfection in Africais very high, that the ease of copying the vaccine encourages governments to
threaten to abrogate the patent for the vaccine, even at the cogts to them of banishment from the World
Trade organization. The threet done will force price reductions even though it makes it impossible for
the company to sdll its product at a price that will repay its capita costs of designing the resulting
product. At areduced price the company will at least be able to pay off some of its costs, and reduce
itsloss. But there will be one more consequence. The company will never again direct itsresearch a a
third world disease. Instead, it will focus on treatments for baldness, impotence, acne, wrinkles, and the
chronic diseases of the rich. Widespread undeniable human needs will be so greet that they will force us
to kill the geese that lay the golden eggs.

For dl we know, this outcome may dready have been fixed by the actions of the government of
South Africa and the Indian pharmaceutical company prepared to copy the anti-AlIDS drugsin
question.

One solution that will occur to many people is government supported scientific and technica

research the results of which cannot be privatized. This policy is dready in place for important parts of
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genomic research. Researchers supported by US, UK and other government grants are required to
openly publish their gene sequence data soon after securing it. But to solve the problem in question,
government support and regulation will have to move beyond basic science and into technical
goplication. That is, the government will have to decide which research questions in applied science to
purse, in what order, by which scientists, exploring which hypotheses. And the track-record of this sort
of government actionisnot at al good. Congder the poor track record in applied scientific innovation of
the centraly planned economies of eastern Europe and the Soviet Union. Perhaps more to the point,
congder the on-going war on cancer declared by US President Nixon in 1969, or the failure of
Japanese Minidry of International Trade and Industry, MITI, successfully to direct scientific and
technological innovation at atime when Japan had a substantia advantage in resources, technological
infrastructure, and world class science. The failure was the result of the fact that of al the factors that
influence economic growth, the one which is most completdly “exogenous’ in the economist’s lingo,
unpredictable and uncontrollable in its gppearance and itsimpact, is “technologica improvements’
ak.a stientific discovery and innovation. Offering a university, research indtitute, or drug company a
contract to make a new discovery isimpossible. Do they return the money if they fail? Offering a
contract without an expected outcome is a prescription for waste of the sort governments are good at
generating.

Another partia solution to the problem would be to dlow the owners of drug-patents to charge
different prices for the same products in different markets, to permit “price discrimination”. By sdlling
below cost in the third world, and above cost in the developed world, patent-holders would make more
money than they would if pirate-drug companies were supplying the third world demand. There are two

problems with this solution: first, we have to explain to people in developed countries why they should
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pay more for the same thing sold at a tenth the price € sewhere; second, ablack or agrey market is
certain to spring up, in which drugs produced for and sold in the third world make their way back to the
first world a prices somewhere between the first world retail price and the third world’ s subsidized
price, thus reducing further the drug companies return and the impact of the needed drugs on hedth in
the countries for which they were manufactured.

In thelong run, of course, protecting patent rights as absolute, will, with the highest
probability, provide the innovations every one needs, across dl levels of economic development, and all
hedlth needs. Market forces are like that--in the long run they distribute scarce resourcesin
economicaly optima ways. Unfortunatdy, in the long run we are al dead, and our problemisto find a
policy thet will mitigete our problem in the medium term, before dl currently dive present and future
malariavictims are dead.

Another apparent solution that mirrors politically accepted practice in other casesisthe exercise
of “eminent domain”. Jugt as the state has the right to expropriate and compensate individuas for their
tangible property in the public interest, it presumably has the same right in the case of intellectud
property. The trouble is that information is so different from tangle property that employment of this
policy except under the most exceptiona circumstances may have the same effect on third world hedlth
needs as apalicy of no intellectud private property a al. The threat of expropriation will discourage
pharmaceuticad companies from making heavy investmentsin trestments for the most epidemic ilinesses,
Moreover, there is the question of how can we fix, and who will pay the price for expropriated
intellectud property. As with genetic enhancements, we might tax the consumption of luxury goods, like
genetic curesfor badness or facid wrinkles, though it is doubtful enough money could be raised this

way. But who will impaose this transnationa tax, and who will enforce its collection? Moreover, unlike

do not quote without approval of author alexrose@duke.edu



12
tangible goods there is nothing gpproaching amarket for equivalent property from which the vaue of a
cure for athird world disorder like maaria can be inferred. This proposa has dl the same difficulty as
that of establishing ajust price for pollutants, and enforcing international agreements to reduce globa
warming.

Recdl the firgt solution broached above: invite first world governments to subsidize their own
scientigts research into third world diseases, to patent the discoveries so that private concerns cannot do
50, and to subside the manufacture and digtribution of these drugs as aform of foreign aid. Thisisa
highly imperfect second, third or even fourth best solution. For it does not dlow for the sort of scientific
and technica development which afree-market in ideas can fodter. It setsthe research agenda by a
combination of needs assessment and educated guesses about the near term course of research, both
conducted by centrd planners without anything like complete or even current informetion; it
compensates scientists by the quality of their pedigrees, past research, grant-writing skills and persona
connections, and so discourages unanticipatable innovation from novel sources. And it adds whatever
bureaucratic burden government usually adds to the cost in money, quality, and timeliness of the
products produced. Finally, as we know from the current level of first world foreign aid, the resources

that can be expected to be devoted to such projects will be far below the level of need.

3. Will we want privacy; should we want it?

Firgt aquestion of mord philosophy: do we each own the information about our separate
genetic endowments? Does thisinformation belong to us?Isit our private property? Wdl, on Locke's
theory, which provides the best available mora judtification of intellectua property, the answer is pretty

clearly no: we do not own information about our bodies. Why? Firgt of dl, we do not mix our labor with
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the information, unless we sequence our own genomes and then do the computational genomicsto
identify the genes we bear. If any one ownsthe information it isthe employer of persons who processes
(mixes their labor with) adrop of our sdivaor a corpuscle of our blood to secure this data. Second, in
those extremdy exceptiond cases where ascientificaly, clinicaly, or commercidly vauable genetic
sequence emerges from a patient’ s body, the materid is so close to unique that nothing even remotely
likeit isleft for others. So, no mixing of labor, nothing as good and as much left for others, ergo, no
private property, no right to ownership. To these considerations against ownership of information about
our genetic information we can add afew more. The information about any one person’s gene sequence
isby itself commercidly and scientificaly valudess to that person or to any other person. It isof vaue
only when aggregated dong with information about many persons sequences and their medica history.
Ironically the more genetic information we aggregate, the greater the value of the aggregated
information to each individuad and the lower the need for any oneindividud’ s information. So, by itsdlf
each individual’ s raw gene sequence data is not owned by any one and has no vaue to any one.

On the other hand, whether we own it or not, in the present and foreseeable palitical culture, we
do have effective control over thisinformation, and we have strong incentives to exercise control over it.
Indeed, such strong incentives to contral its dissemination that sometimes people don't even inform
themsdlves about their genetic, lest the information dso fdl into hands that could harm them. In the
present sate of things, availability of information about a person’s genetic inheritance can harm onein
severa ways. the three most obvious being @ employment discrimination, b) socid stigmatization, and c)
access to hedlth care insurance. For this reason, governments everywhere in the developed world have
been pressed to impaose regulations that forbid the sharing of genetic information without the consent of

the person from whom it comes.
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It isthe last of these-the health insurance issue--on which many commentators have focused,
demanding ever stronger safe-guards for privacy. And yet for most people in the devel oped world,
privacy about genetic endowment is probably a barrier to the best hedlth care, while openness about
hedlth care can provide a benefit

In most health insurance regimes, privacy of genetic information imposes a cogt in hedlth care,
and openness provides a benefit. All national hedth care schemes, and dmogt al private hedth care
schemes, are not-for-profit programs based on “community rating”—that is, the cost of premiums or tax
payments to secure coverage is determined by the average cost of treatment over the entire community
covered, and not the actua cost of trestment for individuas paying premiums. Unlike the case of life-
insurance, charges for group hedth insurance, are not based on the insurer’ srisk in individua cases. So,
there is no threet of denid of coverage for agenetic disorder. Of course genetic information will in the
long run diminate the market for supplementa hedlth insurance based on individud risk, owing to
adverse sdlection and probably morad hazard as well: as peopl€ s genetic information about themselves
increases, those a greater risk will seek more insurance, those at lower risk will seek less, and some of
those insured will take risks they would not otherwise take just because they are insured againgt them.
This process must destroy the profitability of private supplementa hedth insurance. But the same forces
will dso shift usfrom private to public health insurance.

In nations with nationa hedlth insurance, genetic information will have no effect on coverage. In
countries with private group health insurance, the medium term impact of wide-Soread genetic testing
will be a shift from private group insurance to national hedlth insurance. The reason is that as the cost of
acquiring and using genetic information decrease and the costs of covering people with late on-set

genetic diseases increase, there will be adverse sdlection. On the one hand, people free from such
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disorders will have an ever increasing incentive to shift from community rating to individua risk coverage
at lower prices, while those at greater genetic risk seek the best group hedlth care coverage. The
outcome of such full-scale adverse selection will be the bankruptcy of private group hedlth insurance
plans and the establishment of nationdized hedth insurance in which al medica costs are met through
progressive taxation. Whether thiswill take the form of aBritish NHS style system, asingle payer
Canadian system, or some other, is another question.

If I am correct about hedth insurance, in the medium term and the long run therisk of loging it
provides no prudentia or mora argument for privacy of genetic information. If anything, privacy will
destroy private individua and group hedlth insurance.

The solution to the problem of misusing genetic datain hedth insurance is not safeguards againgt
disclosure of information. It isanationd hedth insurance sysem. Smilarly, there are well-known and
well-trodden ways of mitigating the impact of employment discrimination based on genetic information.
We need only reduce the transaction costs to individuas of winning law suits againg employment
discriminators. Asfor the problem of socid stigma, one need only reflect on how mores about inter-
racid marriage, sexud orientation, public nudity, or for that matter Downs-syndrome have changed asa
result of opennessto see that the socia stigma associated with a genetic disease islikely to be much
reduced over time, and in fact to be reduced as a result of making information public, not keeping it
private.

Once the codts of disclosing genetic information have been reduced, arguments in favor of
keeping it private will also be much reduced in their force. Indeed, | believe that arguments against
privacy of genetic information will become stronger, and so strong that we need to consider how to dedl

with the obstacles to welfare (individua and generd) which an atavistic demand for needless privacy
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raises. Privacy turns out to be the problem, not the solution.

To see the problem consider the work of Decode Genetics, a company which has signed an
agreement with the government of l1celand to collect and andlyze genetic data, medica records, and
genedogicd information about the people of Icdand, in order to undertake commercidly and
therapeutically valuable research on disease incidence, genetic corrdations of morbidity/mortdity and
longevity, drug effectiveness and interaction effects, in the design of hedlth care ddivery. Decode has
dready clamed some important discoveries and entered into subsequent contracts with Roche, the
parent company of Genentech, to develop new genetically based treatments. Decode and the Icelandic
government have recognized that thereis a potentia for very great benefits in health care to be derived
a rdatively low cost from aggregating information which isindividudly of little vaue. However
bioethicists have complained that Decode s dedl with the lcelandic government is morally unacceptable
for at least two reasons:. it does not fully respect patient autonomy because it dlows for an opt-out
privacy request ingtead of a positive act of informed consent to the waiver of privacy by participants,
and because it “commodifies’ information in away which these bioethicists deem to be dehumanizing.
These may be serious concerns, but their seriousness is sure to be reduced at least alittle asthe
potential increases for direct benefits to the individuas who waive ther rights to privacy. And they will
increase in two ways. fird, each lcdandic participant will benefit from improvementsin lcdandic hedlth
care made possible by mining Decode s data; second each Icdandic citizen will profit from the
monetary returns to the Icelandic government from the sae to non-lcelanders of this aggregate
information and/or products it helps produce.

Notice that the Decode deal with the Icelandic government alows any Icelander to freeride on

these bendfits. If one or another Icelander opts out and refuses to provide genetic data, the impact on
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the value to each of these opters-out of Decode's product will remain the same, and they will incur no
loss from the disclosure of their information . (Never mind the fact that an excellent nationd hedth care
scheme and other specid features of the culture and economy of lcdland make the individud’ s cogts of
disclosure dight.) But if each potentid participant reasons this way, then of course there will be no
aggregated data to mine and no individual benefit. The Situation is one economigs cal aPrisoner’s
dilemma: Each Icelander would be best off if al Icelanders but he shared their genetic information with
Decode. Each would be worgt off if only he disclosed genetic information to Decode and no one ese
did. The second best solutionisfor dl to disclose to Decode and dl regp the benefit, and the third best
isdl keep their information private and secure no improvement in their hedth. The problem isthat
individual self-interest leads dl |celanders to the third best solution—-don’t disclose: if no one else does,
you' re asucker to do so, and if others do, you can free-ride by not disclosing. Only some further
inducementsto individua disclosure can shift everyone from the third best to the second best outcome,
inwhich dl disclose and dl profit from the gains of Decode,

We may speculate on how Decode has managed to secure 92 % disclosure of genetic
information by the citizens of Iceland. But the take home lesson is obvious. Unless we are prepared to
dlow aprivate company and the citizens of another country to profit by surrendering their genetic
information and sdlling it to us, we need to rethink our own attitudes towards genetic privacy. Of course
if you consder that Decode s ded with the Icelandic government is moraly questionable, you may not
wish to purchase the improved hedth care it resultsin. But if you are prepared to do so, you should be
prepared to contemplate arrangements in our own and other countries that alow for the same surrender
of genetic privacy in order to secure enhanced hedth for al. Moreover, we dready know that the

lcdlandic data will be of limited use for people from non-Northern European ethnic groups, and this
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mgority of the population will be deprived of the same amount of benefit as the White Anglo Saxon
population. So, even if we could buy genetic information from Decode, it would not be as beneficid to
us as our own data would be.

Some may reply that the gains from mining large quantities of genetic data are too speculative to
trade for the loss of privacy required. But firdt, recal, the trade off we are considering is to be weighed
againg the background of anationd hedth insurance scheme, strong deterrence against employment
discrimination and an effective program of consciousness raising about genetic endowments. Second, to
see how great can be the potentia returns to each of us of the abolition of privacy in genetic
information, consider an arena of human endeavor in which drictures againg privacy are very strong,
and what the result of those strictures has been. As sociologists have recognized since Robert K.
Merton, the ruling informationd-ethic in pure scientific research is* communism’—the holding of all
property in common. In scientific research there is no such thing as private property when it comesto
data, or even theory. Thereis, among pure research scientists, a specia duty to publish data as soon as
it has been andyzed. The reward system of science is structured to enforce this communism. The highest
prestige and the best opportunities to do more research are accorded to those with priority in
disclosure-ie. immortdity as the discover; scientists who keep their data secret are often stigmatized and
sanctioned. Over the last 400 years the result has been a continuing flow of completely unpredicted net
enhancements of human welfare. The system works because it enforces communism about information
and has “convinced” participants to accept non-monetary payment—scientific prestige--for the
information they have fredy surrendered to the scientific community. Had scientists demanded monetary
payment for disclosure, we can be sure that both science and human welfare would not have advanced

asfar asin fact communism about information has made possible.
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If the comparison to science is gpt, then the benefits to communism about information
will be both huge and completely unpredictable in any detail. And elther we will never know what they
are until we convince a sufficiently large number of people to accept this ethic, or ese we will find out
what some of them are from Decode &t. d. and pay for the right to use the information. Are we better
off foregoing privacy and mining our own genetic data? | think in the long run and under the conditions
dtipulated above, the answer isyes.

But this raises the question of how we can get everyone to disclose individua genetic data. Can
we permissibly or effectively enforce the disclosure of genetic information? Probably not. Even if we
decide that individua autonomy does not trump individua and generd welfare, so that coercion is
permissible, it is hard to imagine an effective non-totalitarian enforcement scheme, one that people could
not circumvent. All that information, no matter how vauable, isn't worth having a police sae. The
dternative isto convince alarge enough number of people to voluntarily disclose their genetic
information. We cannot do this by offering to exchange the opportunity to benefit from this data for the
walver of privacy. For once the benefits become greet this would turn our strategy of convincing people
into a coercive one with punishes non-disclosers with deprivation of the benefits. It is unlikely that we
can secure disclosure merdly by promulgating the philosophicaly well-grounded claim that biologica
information is not the property of the person it is about, and so that person has no property rights over
it. 1t isdoubtful that anything like this will be enough to convince people otherwise leery to disclose their
genetic information to do so. On the other hand, who knows, perhaps most people as less concerned
about this matter than those who have advocated the establishment of ever stronger privacy protections
as the ease of violation becomes chegper and more tempting. If they are not, then like the proverbia pot

of gold a the end of the rainbow, the full benefits of genomics will ever be out of reach for al but the
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enlightened citizens of Iceland.

Concluson

| have focused on three serious medium term problems raised by the revolution in genomics. Unlike
amog dl of the short term problems raised by genomics, these problems are ones for which currently
available solutions do not seem to provide adequate models. Of course they are not completely novel
problems. each involves the eterna conflict between individua rights and generd welfare, between what
the bioethicists cdl autonomy and beneficence. In the past these conflicts have dmost dways been
decided in favor of autonomy. But what genomics does israise the stakes for individua and collective
human wefare. The improvement in genetic endowments it promisesis so greet that individuas will
certainly exploit current commitments to persona autonomy in their attempt to secure these benefits for
themsalves no matter how greet the cost for the community. Thisraises the first problem of child design
markets | addressed.. On the other hand, the prospects for improved collective welfare, especialy in
the less developed world, are so grest that the temptation to kill the goose that lays the golden eggs
becomes mordly inescapable. Thisis my second problem. It isaproblem of designing what the
economigts cal “incentive compatible” mechanisms. The falure to solveit is nothing short of the fallure
which led to the collapse of the Soviet Union. If the Soviet planners couldn’t produce scientific and
technologica innovation with coercion on atotditarian scae, it is hard to see how the internationd
community could do so without any coercive powers. Like the second problem, the third problem of
encouraging openness about individud genetic data shows that awiddy and strongly held mora
intuition about the respect for persond privacy of autonomous agents promises to be agrave

impediment to enhancing these very agents and other people' s wefare in the medium and the long term.
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Unlike the short term problems of genomics, these problems will call for the most serious efforts to

rethink and redesign the indtitutions that regulate human affairs.

Alex Rosenberg

Duke University

Arethese long term problems...before we are dl dead, but severd generations from now? |.e. will they

be overtaken by events?

Child design swamped by adult design? Market in child design expands into a market for adult self
design...This will make matters worse unless the costs decline... then what will we have? People

actudizing ther potentiasto be smilar!

Logic of Discovery? When making trestments becomes dgorithmic, the problem of intellectua property

rightswill disappear.

Hedlth data will become innocuous? Enough genetic technology will reduce hedlth care costs immensdly,

because of somatic gene therapy, and completely effective pharmaceuticals.

So the lagt two problems go away, leaving the first one even more troublesome?
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Long term problems: depopulation, as people become very long-lived and cloning becomes means of

reproduction.
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