Review of Strong Medicine: Creating Incentives for Pharmaceutical
Research on Neglected Diseases by Michael Kremer and Rachel Glennerster

In this provocative and timely book, Michael Kremer and Rachel Glennerster argue that
developing vaccines to prevent malaria, tuberculosis, and HIV/AIDS in Africa “would be
extremely cost-effective, saving more lives than virtually any imaginable and comparable health
expenditure.” Drug companies have no incentive to develop these vaccines, however, since
victims of these diseases cannot afford to pay the prices that would permit a company to recoup
its sunk R&D costs. Moreover, vaccinating enough of a population protects the remainder who
are unvaccinated, a positive externality market participants would not take into account.

The authors divide government interventions designed to promote vaccine development into
“push™ programs and “pull” programs. Push programs subsidize the search for a vaccine whether
or not the search is successful. Pull programs pay off if and only if an effective vaccine is
developed. USAID attempted to use a push program to promote development of a malaria
vaccine and ended up with huge bills and no vaccine. The authors advocate pull programs since
the government pays nothing in the absence of a discovery.

The patent system, which rewards discovery by permitting the patent holder to reap monopoly
profits for a limited time, is the “pull” program with which most of us are familiar. But a patent
generates its reward by limiting dissemination of the product once it is discovered and the authors
regard denying life-saving medicine to victims of these dreaded diseases as unconscionable.

Kremer and Glennerster therefore focus on awarding a monetary prize for the discovery of an
effective vaccine. The government would buy the vaccine at $15-$20 per person for up to 250
million people and distribute it free or at minimal cost. Historically, prizes have been used to
stimulate many discoveries including Archimedes method for measuring the volume of the king's
crown, the canning process to preserve food needed by Napoleon's troops, and the use of the
chronometer to determine longitude so ships would not run aground. Indeed, the smallpox
vaccine itself was developed by Edward Jenner in pursuit of a financial prize offered by
Parliament. Kremer and Glennerster rely on the rule of thumb that at least $250 million in
revenues is required to get the attention of the pharmaceutical companies.

As the authors recognize, no government pull program can stimulate private investment unless
ways can be found to make the government's promise of a prize credible. For, if it is not costly to
do so, the government has an incentive to reduce its offer once a company which has invested
millions comes up with a vaccine. The authors argue that "since legally binding contracts can be
written, placing funds in escrow would not be necessary as long as the sponsor of the vaccine
commitment had sufficient funds to meet its obligation.” However, many drug companies might
regard the government’s reluctance to deposit funds in an interest earning escrow account as
signal of future bad faith.

Despite the promise of the intervention that Kremer and Glennerster advocate, we should
remember that past efforts to help the poor on a massive scale have instead sometimes ended up
increasing their misery. Indeed the very organizations which would distribute vaccines in Africa
previously installed tube wells in Bangladesh. Intended to bring clean drinking water to the poor
of Bangladesh, they delivered instead arsenic-laced groundwater, resulting in the most massive
poisoning in history. And, since arsenic is known to occur naturally in mountainous areas like the
Himalayas, the failure to test for this condition at the outset seems a grave oversight. In what



space remains, therefore, let me mention a few aspects of their proposal that warrant further
study.

Before the prize money is awarded, Kremer and Glennerster emphasize, the medicine must be
deemed safe and effective. They suggest that the FDA or its European counterpart are well
positioned as arbiters of these matters. FDA would be under enormous pressure if it stood
between a drug company and a huge financial award. Given recent disclosures about the FDA's
cozy relationship with the drug companies it regulates, FDA may prove unable to withstand the
pressure to approve a vaccine. As for the involvement of a second arbiter, the authors do not
explain what would happen if the FDA approved the drug while the European counterpart found
it unacceptable, or vice versa.

Nor do they clarify what happens if an unsafe drug is nevertheless approved and distributed?
Who, if anyone, would be liable? After all, some experts (Offit, 2005) say that it was the legal
liability of Cutter Laboratories for its botched Salk vaccine, which created a mini polio epidemic
a half century ago by infecting hundreds of thousands of healthy children with live virulent polio
virus, that explains the reluctance of the private sector even now to develop other vaccines.
Without knowing the extent of their liability, how can pharmaceutical companies evaluate the
expected profitability of the “pull” program the authors propose?

While the authors argue compellingly (liability issues aside) that prizes exist that are
simultaneously large enough to induce R&D investments and small enough to dominate other
health interventions that would save as many lives, they are vague about the consequences of
offering a prize of the wrong size. It seems feasible to approximate the social value of a given
vaccine. But offering such a large prize would stimulate socially excessive investment whenever
more than one firm raced for the prize. For, as the literature suggests (Loury, 1979; Baye and
Hoppe, 2003), in deciding how much to invest no firm would take any account of the negative
impact of its investment on the expected payoffs of its rivals, a manifestation of the common
property problem. Kremer and Glennerster suggest that the government solve this problem by
scaling down the prize to some fraction of social value. But what fraction? While a fraction exists
that would induce the optimal aggregate investment, these funds would not be distributed
optimally among the n research projects.

A standard cure for common property problems is “unitization.” Why not designate only one firm
as eligible to win the TB vaccine prize? Then, if the prize is set at the full social value, that firm
(after contracting with firms utilizing other research approaches) would invest exactly enough in
every research avenue that might deliver a TB vaccine to maximize the expected discounted net
social surplus taking full account of the negative externalities across projects. This follows since
the firm's payoff would coincide with the planner's objective function. Moreover, the government
would require no information about costs or success probabilities of competing research paths to
induce the private sector to achieve the social optimum---only a reliable estimate of the social
value of a safe and effective TB vaccine and the means to ascertain whether the vaccine
submitted to win the prize met that standard. Which firm should monopolize the right to have its
vaccine evaluated and to win the prize if it is certified safe and effective? Eligibility could be
auctioned off to the highest bidder---the firm expecting the largest discounted prize net of
expected development costs. After collecting the auction revenue, the government would be
under a legal obligation to pay out the promised prize.

This unitization proposal itself has two vulnerabilities. What happens if an outsider,
having failed to win the auction and having declined to subcontract with the winning



firm, nonetheless either (1) discovers a vaccine before the winning firm does or (2)
discovers a superior vaccine soon after the auction winner’s vaccine has been certified
safe and effective. Under the unitization scheme, FDA and its European counterpart are
only obligated to evaluate the safety and effectiveness of vaccines submitted by the
winner of the auction. Given this, no firm losing the auction is likely to invest in vaccine
development unless it first subcontracts with the auction winner.

The second situation poses more of a problem, however, not only for the proposed
unitization scheme but also for the scheme proposed by Kremer and Glennerster. If,
under their scheme, the entire prize money were exchanged for the entire vaccine
inventory the moment the winner’s vaccine was certified safe and effective, then the
recipient of the prize money would have no further involvement and the subsequent
discoverer of a vaccine---even one certified superior---would receive little compensation
from a government already holding huge inventories of a safe and effective vaccine. But
realistically the exchange of money for inventory would take place slowly since vaccines
take time to produce in large quantities. During this time, a second firm may well
discover a superior vaccine. What happens in this situation is something Kremer and
Glennerster should clarify since it will determine the intensity of investment in vaccine
development.

References
Baye, Michael and Heidrun Hoppe. 2003. “The strategic equivalence of rent-seeking,
innovation, and patent-race games.” Games and Economic Behavior 44: 217-26.

Loury, Glenn. 1979. “Market Structure and Innovation.” Quarterly Journal of Economics
93 (August) 395-410.

Offit, Paul. 2005. The Cutter Incident : How America's First Polio Vaccine Led to the
Growing Vaccine Crisis. New Haven, CT: Yale University Press.



