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ABSTRACT

The Economics of Human Cloning*

In this Paper, we analyse the extent to which market forces create an
incentive for cloning human beings. We show that a market for cloning arises
if a large enough fraction of the clone’s income can be appropriated by its
model. Only people with the highest ability are cloned, while people at the
bottom of the distribution of income specialize in surrogacy. In the short run,
cloning reduces inequality. In the long run, it creates a perfectly egalitarian
society where all workers have a top ability if fertility is uncorrelated with ability
and if the distribution of ability among sexually produced children is the same
as among their parents. In such a society, cloning has disappeared. If the
distribution of genes, rather than abilities, is preserved by sexual reproduction,
then cloning eliminates ability-reducing genes but does not necessarily
eliminate inequality; nor does it disappear in the long run. Finally, if fertility is
negatively correlated with ability, in the long run a reproductive caste of
bottom ability people coexist with a cloned, worker caste of top ability agents,
while intermediate ability types have disappeared.
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NON-TECHNICAL SUMMARY

According to many experts, human cloning is around the corner. Indeed, there
are reports that it has already taken place – in 1998, the New York Times
reported that Korean scientists had successfully cloned human cells.
Overcoming the technical obstacles is a matter of a few years, and ethical
considerations, which were unable to halt the spreading of in vitro fertilization,
egg trading, or frozen embryos, are again unlikely to prevail. As pointed out by
the National Bioethics Advisory Commission (NBAC) (1997), “the history of
infertility treatment demonstrates that where there is a sizeable and well
financed demand for a novel service, there will be professionals willing to
provide it”. Banning by national governments will not be very effective either
as there will always be states willing to liberalize such practices, if anything
because it will serve as a source of foreign exchange and tax revenue.
Therefore we expect that in the near future cloning will be customarily used for
therapeutic purposes, as well as added to the set of techniques already
available to people who have difficulty having children. These are the two
applications that are most commonly envisioned and that nourish the current
debate. Several lawyers argue that it should be allowed as an application of
the principle of reproductive freedom. Indeed, some authors argue that cloning
actually enhances the stability of families, as compared to existing means of
assisted reproduction which introduce genes alien to the family into its
offspring.

In this paper, however, we consider the more speculative consequences of
cloning for economic reasons. Many people would argue that this hypothesis
belongs to science fiction and that human selfishness could not go so far. But
we want to point out that there will be strong economic incentives to clone
people of exceptional value in the labour market. Clearly, it is of great
economic value to clone a top entrepreneur (such as Bill Gates), a top
surgeon, or a top scientist such as Einstein.

The extent to which the market will internalize this economic value depends
on how much of the return to the clone's genes can be appropriated by the
agents who invested in creating the clone – mostly, the clone's original model.
We argue that the fraction that can be appropriated is likely to be small, but
positive.

If a clone were treated as a product, it could be patented. Those who put up
the resources needed to produce the clone could then reap all the returns to
the clone's genes by forcing ‘it’ in the highest return occupation and
expropriating all its labour income. In this case, the market would internalize
the ‘social benefits’ of cloning and produce a large number of copies of Bill
Gates and of various top physicians and lawyers. Moral hazard could mitigate
these effects, but the producers could still get considerable returns on their
investment by imposing an adequate incentive contract.



Clones are human beings, however, and are likely to be granted the same civil
rights as other individuals (although this is not totally obvious, since the
National Bioethics Advisory Commission (1997) feels it is worth stressing that
“any children born as a result of this technique should be treated as having the
same rights and moral status as any other human being”). No slavery can be
imposed on them, and they do not have to abide by the terms of a contract
they have not signed. If they can appropriate all the returns to their genes, the
private economic incentives for cloning will be non existent. People cannot be
patented.

However, there are some other appropriability mechanisms.

The simplest one is a negative bequest. The clone could be legally adopted by
its model and the model would borrow money that would implicitly be backed
by the clone's future earnings. Such negative bequests are illegal in most
western countries, but not in Japan for example. Negative bequests come
close to full appropriability of the clone's income.

Another possibility is information retention. A cloning firm could buy some
DNA from a top ability individual and produce a clone thousands of kilometres
away. The original individual would not know anything about his/her clone.
When the clone has reached his legal majority, the firm would sell him
information about the model: genealogy, career, etc. This information would
also be verifiable by any potential employer. Upon being contacted by the firm,
the individual would learn that he or she is the clone of a top ability worker. He
is then willing to pay a substantial amount of money to know whether he is the
clone of a violinist or a surgeon. Thus, by withholding information about the
model's specific talent, the firm is able to appropriate part of the clone’s labour
income.

An extreme form of information retention is genome ownership. There is now
a debate about whether genetic code could be patented. If this does become
legal, the firm could simply own property rights over the model's genome and
its clones could have the option to buy it so as to use it to improve their health
and labour market prospects. In the former case, their motivation for buying
their genome is unrelated to their earnings ability; nevertheless, the greater
their earnings, the greater their willingness to pay is likely to be. Hence the
incentive to clone top performers remains. By making clones, the firm would
then simply generate customers for a given genome.

Finally, one could potentially extract rents from clones via education. The
returns to higher education are higher for top ability people. But there are not
that many top schools, so competition among these schools is low. As a result
they are able to extract rents from their students in the form of tuition fees and
gifts. They expect to get greater rents from more able students. Hence, a



consortium of top schools could invest in the cloning of top individuals,
knowing that a fair fraction of these clones will be educated at a top school.

Clearly these mechanisms are far weaker than slavery and will generate an
equilibrium level of cloning much lower than if clones were granted fewer
rights than original human beings. Note however that some countries may
develop a legal system where clones have fewer rights. Clearly, different
cultures have different views about, say, the rights of women or children, so
they might also treat clones differently. If this is so, appropriability may be high
in a subset of countries. Even if these countries are small, by attracting foreign
direct investment in cloning they may contribute to a high level of cloning
worldwide.

If the clone’s expected income is very large this may be enough for cloning to
be a profitable operation even at relatively low appropriability levels. A market
for clones will then start operating and we show that only the most talented
people will be cloned, while women at the bottom of the ability distribution will
specialize as physical mothers of the clones, thus getting a higher income
than if working in the production sector. One may argue that people would not
want to do that. However, the idea that people would not accept to serve as
surrogate mothers was already dismissed in Watson’s (1971) visionary article,
which was written some years after a frog had been successfully cloned, but
prior to the first successful in vitro fertilization. He writes:

“There already are such widespread divergences regarding the sacredness of
the act of human reproduction that the boring meaninglessness of the lives of
many women would be sufficient cause for their willingness to participate in
such experimentation (...)”.

Because of this effect and because it raises the proportion of top ability
workers, cloning affects the distribution of income. We analyse its
consequences for the long-run distribution of abilities and show that they
depend both on fertility and on how an offspring’s ability is related to that of its
parents. We consider various hypotheses. First, we assume that the ability
distribution among natural children is the same as among parents. In such a
case, whenever cloning arises, it drives the economy to a situation where all
agents have the highest ability level, and where cloning has eventually
disappeared. We then consider a weaker assumption where the distribution of
genes, rather than abilities, is invariant through sexual reproduction. In such a
case one can only prove that cloning eliminates ability-reducing genes in the
long run. We also consider the implications of mutation and of a negative
income dependence in fertility rates. In this latter case, cloning eventually
produces a two-class society, with top ability agents who typically are cloned,
and bottom ability agents who typically act as surrogate mothers.

This approach is quite different from the one developed by Posner and Posner
(1998). They are concerned with the extent to which sexual reproduction may



be driven out by cloning. They consider several mechanisms. One is that if
people care a lot about their children’s ability, the most able partner in any
couple would prefer to clone him or herself rather than engage in sexual
reproduction with the other partner. Another is that to the extent that infertile
people will use cloning to produce as many offspring as fertile ones, and that
fertile couples sometimes produce infertile offspring, infertile genes will, in the
long run, drive out fertile ones. In contrast, in this Paper, I assume a taste for
sexual reproduction and consider the role of cloning as a financial investment.
As in Posner and Posner it does affect the long-term genetic characteristics of
population but in a quite different way.

We do not get the pattern of some anticipation novels such as Huxley's Brave
New World where clones were found at the bottom of society. Rather, clones
are made from an elite who sell their precious genes to the market. The
explanation is simple: the value of cloning is highest for top ability people, and
this maximum value determines the market price for clones. More
fundamentally, there is no economic value in producing low-ability people via
cloning rather than standard means.

While the theory we develop is a useful theoretical benchmark, it can be
extended and modified and one could potentially get different results. For
example, appropriability could vary in a way systematically correlated with
ability, so that the cloned type would not be the highest ability one. Also, it
would be interesting to extend the model by requiring that people acquire
education. The bringing up of clones would then require not only low-skill
physical mothers, but also high-skill educators.

One could depart from our neo-classical assumptions and assume a
segmented labour market where some workers are discriminated against. If
discrimination is based on a genetically transmitted trait, such as ethnicity,
then an incentive for cloning may arise even if genes were unrelated to
productivity, and only members of the most favoured ethnic group will be
cloned even though they may not be more productive than members of less
favoured groups.

Finally, cloning may have important consequences for growth, because top
ability people are instrumental in generating new products and processes.
This is not captured by our model where labour is homogeneous and top
ability people simply have a greater labour endowment than others.
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