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I. INTRODUCTION

Application of the theories contained in this paper could effect
a substantial change on the HIV/AIDS epidemic in Africa through
an increase in the availability of essential life saving medicines
and a reduction in cost; optimizing within the existing legal
framework for our current healthcare system can provide in-

* The Author is a J.D. recipient from Florida State University College of Law De-
cember 2007. The Author would like to acknowledge the unconditional and loving support of
his parents as well as the oversight of Professor Frederick Abbott.
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creased benefits for industry players as well as those in need of
medicines.

The author intends to examine and establish a representative
model framework under which the current pharmaceutical indus-
try operates. In specific, the framework consists of specific legal
and industrial constraints that determine how the participants op-
erate there-in. National Institutes of Health (NIH), universities,
other sovereigns or countries, and the pharmaceutical firms par-
ticipating within the confines of this framework each operate to-
ward certain fundamental objectives that both drive and limit
their manner and mode of participation. Pharmaceutical compa-
nies aim to achieve, primarily, market or financially driven goals
while universities and NIH strive to achieve research efficacy and
eventual implementation of effective outcomes in society. Simi-
larly, sovereigns such as Least Developed Countries (LDCs), aim
to attain treatment, care, and pharmaceutical products for the
members of their populations who inevitably lack the resources to
purchase much-needed essential medicines.

The framework consists of constraints, both monetary and non-
financial, which steer and confine the participants in the industry.
These constraints include government intellectual property rights
protection, research funding and efficacy standards, and the ability
of certain participants to forgo or exempt themselves from these
constraints through compulsory licensing and exemptions to the
Agreement of Trade-Related Aspects of Intellectual Property
(TRIPS).

Throughout the overall pharmaceutical product realm, this pa-
per will examine the societal objectives for access to medicines,
improved research and development efficacy and efficiency, lower
cost of finished goods, and improved safety. Through the applica-
tion of revenue and supply chain optimization techniques, the au-
thor intends to demonstrate how the industry can be optimized
within the existing legal and social framework and still achieve
more of the objectives sought by the participants.

II. CONSTRAINTS IN THE EXISTING FRAMEWORK

Over twenty-two million people have died to date worldwide as
a result of HIV/AIDS, and 74% of the forty-two million living peo-
ple currently infected reside in sub-Saharan Africa.1 According to
the WHO Regional committee for Africa and UNAIDS, it can cost

1. Until There's a Cure: Vital Statistics, http://www.until.org/statistics.shtml (last
visited Sept. 30, 2007).
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between $130 and $300 for a one year supply of antiretroviral
drugs to treat a patient.2

The existing framework of the current legal system regarding
pharmaceutical intellectual property rights will serve as the con-
straints within which the current system can be optimized. It is
not necessary to change or evaluate the potential for changes to
the legal system when the current system of constraints and the
operation of the governments and pharmaceutical firms is not op-
timized. As our uppermost constraint, intellectual property rights
protection affords originator companies who create new and inno-
vative drugs the benefits of an artificially induced, government
protected, monopoly. At the bottom of our frame, exceptions to
these rights, through the use of compulsory licensing and other
exemptions, allow governments of insufficient scale, technology, or
ability to gain much-needed drugs and leverage resources. All the
while, the processes by which drug products come to market ex-
hibit certain critical attributes which shift the optimization within
the other two constraints.

A. Government Authorized Monopoly

The current legal constructs of the U.S. Patent Act and the
TRIPS agreement establish protection for, and incentivize, new
innovation on a national and world scale.3 The United States gov-
ernment provides patent protection and market exclusivity for new
pharmaceutical drug products produced domestically. A majority
of the countries in the world are signatories to the TRIPS agree-
ment as part of their membership to the World Trade Organization
(WTO), and they receive patent protection internationally there-
under.4 The U.S. government patent protection provides for a 20
year term of protection and up to an additional five years of mar-
ket exclusivity to make up for the time a drug candidate spends in
the regulatory review process waiting for market approval 5. The
TRIPS agreement applies to the rest of the world markets and
mirrors the U.S. regulation providing twenty years of patent pro-

2. WORLD HEALTH ORG., REPORT OF THE REGIONAL DIRECTOR ON TUBERCULOSIS AND
HIV/AIDS: A STRATEGY FOR THE CONTROL OF A DuAL EPIDEMIC IN THE WHO AFRICAN RE-
GION, 6, AFR/RC57/10 (June 25, 2007).

3. See Hatch-Waxman Act, 35 U.S.C.A.. §§ 156, 271 (Westlaw through Oct. 2007);
Agreement on Trade-Related Aspects of Intellectual Property Rights, April 15, 2005, 33
I.L.M. 1197 (1994) [hereinafter TRIPS].

4. Understanding the WTO - Members, http://www.wto.orglenglish/thewto_e/whatis
_eltif_e/org6_e.htm (last visited Dec. 3, 2007).

5. Id.; see also Allergan, Inc. v. Alcon Labs., Inc., 324 F.3d 1322, 1325 (Fed. Cir.
2003).
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tection from the filing date. 6 The U.S. government's patent protec-
tion creates a de facto monopoly and balances two competing policy
interests: "(1) inducing pioneering research and development of
new drugs and (2) enabling competitors to bring low-cost, generic
copies of those drugs to market."7 The use of low cost licensed ge-
neric production can offer life saving anti-retroviral medications to
HIV/AIDS patients and governments in the developing world that
currently cannot afford to purchase originator products.

By definition, these government-authorized monopolies create
a condition in which pharmaceutical companies enjoy artificially
inflated market prices and comparatively higher revenues than the
free market.8 Monopolists typically restrict output to maintain
these artificially inflated prices, but even without restricted out-
put, the monopolists' average revenue curve for the protected
products becomes the industry demand curve. 9 This means that
the pharmaceutical firm will, like any firm in a competitive indus-
try, try to maximize its profit within the constraints of the mar-
ket's supply and demand curve and will capture all the demand at
the optimum price. 10 This pure monopolistic market model is rep-
resentative of a pharmaceutical firm in a market that affords pat-
ent protection where no reasonably differentiated substitute prod-
ucts are available. Practically applied, no other company is produc-
ing a drug product that treats the same condition in the same
therapeutic class of products." As applied to the production of
HIV/AIDS antiretroviral medication, companies can objectively set
demand to maximize profits in lucrative markets without consid-
eration for underserved or unserved markets.

In contrast, an idealistic competitive market with pure or close
to pure competition will exhibit very different market attributes.
The competitive market will consist of multiple firms each with
small market shares, homogeneous products with seamless substi-
tution and little or no product differentiation, low barriers to mar-
ket entry, and non-collusive competitive pricing. 12 The competitive
market model represents the generic drug production market
where multiple firms compete in sales of bio-equivalent products.

6. TRIPS, supra note 3, at art. 33.
7. Allergan, 324 F.3d at 1325.
8. WILLIAM J. BAUMOL, ECONoMic THEORY AND OPERATIONS ANALYSIS 343-346 (3d

ed. 1972).
9. Id.
10. Id. at 343.
11. See generally National Institute of Health, Estimates of Funding for Various Dis-

eases, Conditions,
Research Areas, http://www.nih.gov/news/fundingresearchareas.htm (last visited May 1,
2007) (describing the therapeutic classes and the amounts of funding allocated to each).

12. BAUMOL, supra note 8, at 335-36.

[Vol. 17:1
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Subsequently, this market model can be used to determine the
market dynamics in a market where a compulsory license has been
issued and the fixed cost of market entry license or patent royal-
ties are eliminated or waived. In a competitive market, such as a
generic pharmaceutical market, the price of products in the mar-
ket will approach the average marginal cost of production for
pharmaceutical firms. 13 Firms will keep prices inflated enough to
maintain minimal profitability; if the differential between the
price and the marginal cost increases beyond the cost of entry
threshold, new firms will enter the market as a result of attractive
profit margins. 14 This threshold can be described by the quantity,
price, marginal cost, expected demand and fixed cost of market en-
try for a new firm in the market. Using a break-even calculation,
one could see how to compute the cost benefit analysis and thresh-
old for market entry. Later, this formula can be applied to compul-
sory licensing situations in establishing appropriate pricing to at-
tract market entry for pharmaceutical firms.

Ve = expected demand of the market

P*= P, = breakeven point at which price is conducive to market entry

C= variable or marginal cost of operations
Cf = fixed cost of entry/operations (i.e. plant and equipment)
M= expected market share percentage

Pbe = [(VeCvMs) + Cfl
VeM.

Note: The Cf and Vm calculations can consist of much more complex formulations includ-
ing internal rate of return (IRR) and Time-Value of Money calculations as well as ac-
count for market growth and Consu mer Price Index (CPI) adjustments.

When pharmaceutical firms encounter drugs that compete in
the same therapeutic class and purport to treat the same disorder,
albeit through a different patented substance, the market dynamic
changes; the premise of product differentiation and substitution
changes to allow for an overlap of the target market. 5 This differ-
ence modifies the average marginal cost of the firms in monopolis-
tic competition via product differentiation. The average marginal
cost curve will not directly mirror the demand curve; however it
will tangentially approach this curve.16 As applied, this model il-
lustrates the competition between firms with products under pat-
ent protection but overlap in competitive thereputic areas or prod-

13. See id. at 337-38.
14. See id. at 338-39.
15. See id. at 344-45.
16. Id. at 345.
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uct categories. For example, there are currently at least three
drugs from different manufacturers to treat Erectile Dysfunction
(ED); each of these products, Viagra, Cialis, and Levitra, currently
receives patent protection but compete in the same therapeutic
category and treat the same disorder. 17 These products compete on
differentiated product qualities such as dosage size, length of ef-
fect, and length of time before effects are realized.'8 Similarly,
there are many cocktails of antiretroviral drugs available for the
treatment of HIV/AIDS.' 9 As is evident, the market demand for
treatment sufficiently outstrips the artificially controlled supply,
but products still compete based on efficacy, not on price because of
artificial price supports and inelastic supply.

B. Compulsory Licensing, Least Developed and Developing Country
Enforcement of Patent Rights Exemptions

On an international level, LDCs and Developing Countries re-
ceive opportunities to avoid enforcing patent rights within their
countries in light of special needs such as economic, financial,
technological, and administrative constraints. 20 Exceptions under
Article 31 of TRIPS provide for provisions allowing all countries to
issue a compulsory license for medicines.2' Some of the developed
countries, including the United States, have voluntarily agreed not
to issue a compulsory license, and to date, despite the overwhelm-
ing outcry for HIV/AIDS medicines in developing countries, no
compulsory licenses have been issued. However, the threat of com-
pulsory licensing, at least thus far, has provided sufficient leverage
for the company seeking the license to negotiate an amicable reso-
lution with the patent holder.22 Member countries can issue a li-
cense for virtually any reason under the TRIPS agreement and use
of this flexibility is increasing rapidly. 23 Furthermore, LDCs re-

17. Press release, Harvard Health Publ'n, Two New Erectile Dysfunction Drugs: How
They Measure Up Against Viagra (Dec. 17, 2003), available at http://www.health.harvard.
edulpressjreleases/newerectiledysfunction drugs.htm (last visited May 9, 2007).

18. Id.
19. NGO Comment on the Attaran/Gillespie-White and PhRMA Surveys of Patents

on Antiretroviral Drugs in Africa - Access to Medicines Project, http://www.essentialaction.
org/access/index.php?/archives/47-NGO-Comment-on-the-AttaranGillespieWhite-and-
PhRMA-surveys-of-patents-on-Antiretroviral-drugs-in-Africa.html (last visited Dec. 3,
2007).

20. TRIPS, supra note 3, at art. 66.
21. Id. at art. 31.
22. Natasha T. Metzler, Brazil Uses Compulsory Licensing Threat in Negotiations,

PHARMACEUTICAL EXECUTIVE, July 18, 2005, http://www.pharmexec.com/pharmexec/article/
articleDetail.jsp?id=170954, available at http://www.itssd.org/Publicationsid.pdf.

23. See news on current event. Dispute between Thailand and pharmaceutical manu-
facturer Abbott laboratories.

[Vol. 17:1



PHARMACEUTICAL INDUSTRY

ceive an additional seven to ten year extension on the application
of TRIPS on pharmaceutical products.24 Under the threat of com-
pulsory licensing, the markets that previously would exhibit traits
of pure or differentiated monopolies will now resemble more purely
competitive markets. The artificial legal barriers that normally
prevent entry of copycat or generic drugs and artificially inflate
the cost of entry essentially disappear under the threat of a com-
pulsory license. Policies promoted by many of the developed coun-
tries promote free market and discourage the use of the compul-
sory licensing system but even the United States has used the
threat of compulsory licensing to further its goals; 25 the United
States threatened to issue a compulsory license during the post-
September 11th Anthrax scares. 26

Under the compulsory licensing provisions and the latest in-
terpretation of TRIPS, countries that do not possess the manufac-
turing capacity or technology can procure manufacturing of neces-
sary medicines from developing or developed countries that pos-
sess such capacity. India's generic industry has been targeted to
fill some of the production capacity needs for the LDCs that issue
compulsory licensing. Ranbaxy is the largest producer of generic
pharmaceutical products in India and one of the top ten producers
in the world.27 India has just recently itself started to implement
patent protection based on the original exemption and application
of the mailbox rule; until the point at which India began to imple-
ment patent protection, the market pricing for pharmaceutical
products resembled the competitive market model using marginal
costs and low or eliminated fixed costs. 28 Both the compulsory li-
censing (even though a royalty will be paid) and the exemption
from enforcement of IPRs for LDCs will react according to the
competitive market model, as discussed above.

According to the Doha Declaration, TRIPS does not and should
not prevent members from taking necessary measures to protect
public health.29 Further, the Doha Declaration emphasized the

24. Jerome H. Reichman, Procuring Essential Medicines Under the Amended TRIPS
Provisions: The Prospects for Regional Pharmaceutical Supply Centers (Oct. 17, 2006),
available at http://law.fsu.edu/gpc2007/materials/procuringessentialmedicines.pdf.

25. See generally id.
26. See, e.g., Bird Flu Prompts Call for Compulsory Licensing, IP LAW BULL. Oct. 13,

2005, available at http://www.mhmlaw.comlmedia coverage/OctO5_IPLaw_BirdFlu.pdf.
27. Ranbaxy Laboratories Limited, www.ranbaxy.com (last visited May 1, 2007).
28. Intellectual property (TRIPS) and pharmaceuticals - technical note, WTO,

http://www.wto.org/english/tratop-e/trips-e/pharma-atol86_e.htm (last visited Dec. 3, 2007)
(as a developing country, India had to start implementing in 2005).

29. World Trade Organization, Declaration of the TRIPS Agreement and Public
Health of 14 November 2001, WTIMIN(01)/DEC/2, 41 I.L.M. 755 (2002) [hereinafter Doha
Declaration].
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ability for Members to use all provisions of TRIPS including com-
pulsory licensing and favorable rules of patent exhaustion.3 0 Com-
pulsory licenses may be issued by any nation.

C. Declining Efficacy of Research and Development

In addition to the market constraints already mentioned, the
current framework of the pharmaceutical industry experiences
ever increasing costs associated with research and development
along with declining efficacy of that research.3 1 The pharmaceuti-
cal industry increased spending from $16 billion to $40 billion be-
tween 1993 and 2004, but the number of NDA submissions to the
Food and Drug Administration (FDA) has declined since 1999.32

These staggering figures lead to the current estimates which range
from $500 million to $2 billion to produce a new drug.33 Since the
average time for a drug to traverse the discovery, development,
and approval process is fifteen years, the time-value of money, in-
terest, and opportunity cost calculations substantially impact the
fixed cost of new product development for pharmaceutical firms. 34

The FDA makes great strides, through its critical path initiative,
to improve the efficiency of its application and review processes.
However, the six to ten months spent reviewing an application
does not represent a significant portion of the developmental proc-
ess for new drug development.3 5 Most of the inefficiencies lie in the
first three phases of clinical trial. The first two phases alone take,
on average, six and a half years.3 6 Improvements can be made in
the clinical trial process and within the existing framework of the
pharmaceutical drug supply chain that can help reduce these costs
and improve efficiency. Additionally, government involvement in
the funding of research can provide a lower effective cost of market
entry for a particular drug.

III. OBJECTIVES

Moving forward within the framework of the existing pharma-

30. Reichman, supra note 24, at 8.
31. U.S. GOV'T ACCOUNTABILITY OFFICE, NEW DRUG DEVELOPMENT: SCIENCE, BUSI-

NESS, REGULATORY, AND INTELLECTUAL PROPERTY ISSUES CITED AS HAMPERING DRUG DE-
VELOPMENT EFFORTS 4 (2006).

32. Id.
33. Christopher P. Adams & Van V. Branter, Estimating the Cost of New Drug Devel-

opment: Is It Really $802 Million?, 25 HEALTH AFF. 420, 420 (Mar./Apr. 2006).
34. U.S. GOV'T ACCOUNTABILITY OFFICE, supra note 32, at 6.
35. Id. at 10-11.
36. Id. at 6.
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ceutical system several goals must be achieved through optimiza-
tion. Unlike a traditional optimization, certain non-monetary, so-
cial goals must and should be achieved as a matter of public wel-
fare while other goals must be achieved in order to ensure the sur-
vival of the industry and the continued successes of pharmaceuti-
cal firms therein. Underserved populations throughout the world
experience shortages or the inability to access necessary medical
treatment and care that is available and often commonplace in
other regions. Throughout sub-Saharan Africa alone, over eleven
million children remain orphaned as a direct result of AIDS.3 7 The
sovereigns in sub-Saharan Africa and similar regions are unable to
provide for the members of their own populations and are con-
fronted with the ever-painful struggle to gain access to medicines
for their respective populations; in developed nations, the medica-
tions exist to convert AIDS into a chronic, non-fatal illness and
prolong life. The U.S. and other developed nations provide billions
of dollars to assist in purchasing drugs for those in need.38 Frus-
trating as it may seem, the tremendous contributions offered by
and through the U.S. and other philanthropic ventures pales in
comparison to the need and demand for medicines. How can soci-
ety achieve uniform access to life saving products?

In addition to funding and support of underserved populations,
society needs improved efficiency in Research and Development
(R&D). Firms must control and maximize the productivity of R&D
efforts. Better efficacy leads to better treatments and new discov-
eries in underserved therapeutic classes. Society needs to lower
the cost of drugs. Drug prices are a byproduct of R&D expendi-
tures, market forces, and compound interest; the cost of chemical
ingredients and manufacturing processes alone do not drive prices.
Finally, and not least in importance, society must ensure the
safety of patients and prevent dangerous counterfeit products from
entering the market.

A. Access to Medicines

The free-market economy in which we live is challenged to de-
vise a means by which its inherent "guiding hand" function can be
induced to "lend a hand" to the underserved, disenfranchised sub-
populations domestic and abroad. The question remains: "Who
should be served and for what diseases?" According to the World

37. The White House, Africa Policy, http://www.whitehouse.gov/infocus/africa/ (last
visited Sept. 30, 2007).

38. Id.
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Health Organization (WHO), essential medicines, or those given
priority based on the needs of the populations, should be available
at all times in sufficient quantities to avoid shortage. 39 Unfortu-
nately, cost as well as unavailability of supply plagues LDCs which
often have a medicine budget of less than $30 per person, per
year.40 According to Frederick Abbott, the following describes the
nature of the access to medicines problem:

The supply of essential medicines is a "public goods"
problem in the sense that the private market does
not adequately address it. Health care systems
throughout the world require an array of low-cost
medicines - some under patent by originators, some
not - for distribution through public hospitals and
clinics. But the provision of health care services is
not limited to the public sector, even in the lowest-
income countries. 41

The compelling interest of capitalist economics is its derivative of
profit and growth; striving to achieve bottom line results leaves
little room for waste, inefficiency, or charity. Intervention is neces-
sary to provide for those in need. Pharmaceutical firms, like other
corporations of economic scale, tend to operate solely upon the
principals of market demand and financial prosperity fostered
from meeting product demand and market forces. As consequence
will bear, these pharmaceutical firms will operate, enslaved to
their investors and market forces, to serve those who can afford
their products. Consequently, these firms fail to serve the needs of
the economically burdensome, underserved population groups.

Contrary to market economics, it is incumbent upon society to
serve the needs of all its members regardless of each member's re-
spective ability to pay; this does not have to be done at the cost of
the firms who compete within the market, although this tends to
be the traditional approach. The United States, and historically
most countries and sovereigns, use taxation as a means to secure
the necessary funding to service the members of its society includ-
ing those disenfranchised or underprivileged members who do not
contribute to the fund. Where governments fall short in providing

39. Frederick M. Abbott, Managing the Hydra: The Herculean task of ensuring access
to essential medicines in INTERNATIONAL PUBLIC GOODS AND TRANSFER OF TECHNOLOGY,
393, 394 (Keith E. Maskus & Jerome H. Reichman eds., 2004). See also The Selection of
Essential Medicines, WHO Policy Perspectives on Medicines No. 4 (June 2002), available at
http://whqlibdoc.who.int/hq/2002/whoedm_2002.2.pdf.

40. Abbot, supra note 40, at 395.
41. Id.
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necessary "public goods," non-governmental or charitable organi-
zations will access resources in the private markets in an attempt
to fill the shortfall.42 Many of these public and private financial
solutions fall short in the face of anomalies such as epidemic and
pandemic crisis; small governments lack financial capacity to ad-
dress these anomalies and rely on global resources like the Global
Fund and other sovereigns like the United States.43 The United
States, under the Ryan White HIV/AIDS Treatment Modernization
Act of 2006 and its predecessor, contributed over $74 billion to the
treatment and care the HIV/AIDS pandemic since 2001. 44

Developing countries and LDCs suffer the most from restricted
access to medicines. These countries lack the resources to obtain
essential medicines and face major political challenges from devel-
oped nations when threatening to invoke exceptions to intellectual
property rights protection under TRIPS.

B. Research and Development Efficacy and Efficiency

Only five out of every ten thousand compounds researched suc-
ceeds during the first two stages of clinical trials.45 Increased
spending has not resulted in increased efficiency or efficacy.46 The
number of New Molecular Entities (NME) and NDAs submitted to
the FDA has declined since 1996, but the spending on research has
increased. 47 Concerned about the decline, the FDA commenced an
initiative to reduce critical path components in the NDA approval
process focusing on: (1) the number of review cycles undergone by
each drug; (2) the overall time to approve and NDA; and (3) cost of
development. The initiatives undertaken by the FDA aim to reduce
cost through reduction in approval time; this action further signi-
fies the importance of time-value calculations on new drug cost
and pricing. After increasing research expenditures by 147%, the
number of NDAs and NMEs submitted by private firms failed to
grow in a similar manner. 48 Meanwhile, the number of Investiga-
tional New Drugs (IND) submitted increased.49 These observations

42. Id. at 396-402.
43. Id. See generally The Global Fund, To Fight AIDS, Tuberculosis, and Malaria,

http://www.theglobalfund.org/en/aboutlaids/default.asp (last visited Sept 30, 2007) (provid-
ing an overview of the Global Fund).

44. Press Release, Office of the Press Secretary, Fact Sheet: The Ryan White
HLV/AIDS Treatment Modernization Act of 2006 (Dec. 19, 2006), available at
http://www.whitehouse.gov/news/releases/2006/12/print/20061219-4.html.

45. U.S. GOV'T ACCOUNTABILITY OFFICE, supra note 32, at 6.

46. See id. at 4.
47. Id.
48. Id. at 12.
49. Id.
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imply at least two things: (1) pharmaceutical firms are eliminating
INDs at earlier stages in development because of more rigorous
safety standards or financial considerations; and (2) the availabil-
ity of good IND candidates is declining because of technological
limitations on our existing research sources. Further compounding
the impact of these observations, most of the NDAs (68%) submit-
ted between 1993 and 2004 were for modifications of existing
pharmaceutical products and lacked the innovation seen in new
pharmaceutical drug candidates for novel therapeutic applica-
tions.5

0

The efficacy and efficiency of research for new drug products is
declining. The top reasons cited for this decline are limitations on
scientific ability to transform discoveries into safe and effective
drug products, pharmaceutical decisions about profitability of drug
candidates, uncertainty about the outcome of regulatory applica-
tions, and the inability to obtain adequate intellectual property
protection if available at all.5' The efficacy and efficiency of re-
search and development must improve.

C. Need for Lower Cost of Pharmaceutical Products

During the period of patent protection and market exclusivity
patented pharmaceutical products, by the nature of the industry's
high research and development costs, are sometimes priced in ex-
cess of thirty times the marginal cost of production.52 The prices of
patented products often exceed the purchasing capacity of popula-
tions in LDCs and therefore are de factc unavailable.5 3 Domesti-
cally, estimates range as high as $20 billion for potential savings
through the substitution of generic pharmaceutical products for
brand name patent-protected products. 54 In some respects, generic
substitution allows the consumer to realize a direct price savings
at the counter through lower purchase prices and lower co-pay
amounts. Medicine accounts for upwards of 10% of the overall cost
of health care. 55 With domestic health care costs escalating and
Medicare cost overruns, a reduction in the cost of medicine is es-
sential to the continued viability of domestic health care programs.

50. Id. at 17.
51. U.S. GOV'T ACCOUNTABILITY OFFICE, supra note 32, at 25.
52. Jerome H. Reichman , supra note 24, at 4.
53. Id.
54. EMILY COX ET. AL. 2004 GENERIC DRUG USAGE REPORT 1 (2004), available at

http://www.express-scripts.com/ourcompany/news/outcomesresearchloninepublications
study/gdur.pdf.

55. PHARM. RES. AND MFR. OF AM., PHARMACEUTICAL INDUSTRY PROFILE 2007 25
(2007).
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D. Safety - Reduce Counterfeiting

Safety remains a key concern in the global pharmaceutical
market and, with drug counterfeiting on the rise worldwide, many
LDCs are exposed to increased threats. Advances in technology,
intermediary proliferation, high prices, excess demand, and a lack
of international regulatory intervention fuel the escalation of coun-
terfeiting in the pharmaceutical industry.56 Counterfeit drugs con-
tinue to proliferate in existing pharmaceutical supply chains; the
introduction of these counterfeit drugs taints the quality, effec-
tiveness, and safety of the drug supply. Drug counterfeiting esti-
mates range from 8% of the total drug supply in the United States
to as high as 60% in other countries. 57 Counterfeiting results in
lost revenues, profits and lives.

The economic impact of counterfeit drugs has a multiplicative
effect worldwide. Counterfeit drugs cause substantial losses in
revenue and profit, which leads to secondary effects such as law
suits, insurance costs and injuries, the creation of higher prices for
the end consumer, and lower profit margins for pharmaceutical
companies. The "faux products" also tarnish reputations, cause
costly lawsuits from adverse drug reactions, and create expensive
recalls and reverse logistics expenses. Indirectly, the counterfeit
products can increase regulatory and political involvement in the
industry, which creates lengthened product approval times and
increased costs.

Industry wide profitability for pharmaceutical companies in
1996 was estimated conservatively at 18.8%; accounting for infla-
tion, this figure translates into $95 billion for 2004.58 Subse-
quently, estimates for lost revenue due to counterfeiting in the
pharmaceutical industry were approximately 5.8% or $29.3 billion
in terms of 2004 industry profit.5 9 This staggering figure repre-
sents the significant impact that counterfeit products impose on
the pharmaceutical industry. The WHO estimated that the per-
centage of counterfeit drugs world-wide could be as high as 10%.60

56. ALBERT I. WERTHEIMER ET AL., Counterfeit Pharmaceuticals: Update on Current
Status and Future Projections, in BUS. BRIEFINGS: PHARMAGENERICS 2004 (2004).

57. Id. at 30.
58. Dr. Mahender Singh, Research Assoc. and Project Manager, MIT Ctr. for Transp.

and Logistics, Supply Chain 2020 Presentation: An Overview of the Pharmaceutical Supply
Chain (Nov. 16, 2004).

59. Id.
60. WORLD HEALTH ORG., COUNTERFEIT DRUGS: GUIDELINES FOR THE DEVELOPMENT

OF MEASURES TO COMBAT COUNTERFEIT DRUGS (1999).
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IV. EFFECTING A CHANGE WITHIN THE FRAMEWORK

Several forums, within the existing framework, are available to
improve the access to medicines, increase effectiveness and efficacy
of research, lower the cost of pharmaceutical products, and in-
crease the safety of the products in pharmaceutical supply chains,
without using price controls or otherwise diminishing the profit
goals of pharmaceutical firms. Alternative mechanisms may be
available through the legislative/political process. However, as
proposed below, most of the goals can be reached without exercis-
ing this option. The current industry framework is not optimized
within the existing constraints. The incentives provided by the
government and the market do not align to properly incentivize
pharmaceutical firms to maximize the use of existing resources in
order to maximize profits. Additionally, within the optimization
process, additional parameters can allow for the service of non-
financial goals through the use of licensing constraints, rebates, or
industry market pressures. This means patients suffering from
HIV/AIDS in LDCs will be able to access the medicines they need
while still serving the interests of all parties involved.

A. Research Reimbursements at Each Phase of Clinical Trials

Traditional market forces will dictate that reducing the cost of
a product will increase the demand for a given product. Likewise,
in a less elastic monopolistic market, such as the pharmaceutical
market for patent-protected drug products, lowering cost will cre-
ate greater profit margins under the assumption of fixed retail
pricing, thereby shifting the context and perspective under which
we currently view pharmaceutical firms to a view in which the
pharmaceutical firm is the retailer and the university is the
wholesaler. Under this perspective one can apply the principles of
supply chain coordination pricing incentives to establish an opti-
mum price under which a pharmaceutical firm can "purchase" its
supplies. Assume that the price the pharmaceutical manufacturer
pays for a given product is represented by the cost of licensing plus
the cost of the clinical trials thereby associated. Currently, the
relative cost, as seen by the pharmaceutical firm, is too high for
products that treat underserved therapeutic classes or diseases.
Using the simple break-even equations presented earlier, it can be
determined that these product classes are lacking in sufficient
market demand or, relative to profit, are too expensive to produce.
In order to make one of these products attractive to a pharmaceu-
tical firm, we must either increase the revenue or lower the rela-
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tive cost. How can this be done with the current uncertainty at
each phase of clinical trials?

Take into account the supply contract theory as presented by
Professor Yossi Sheffi from MIT.61 Let us analogize the clinical
trial phase of the pharmaceutical industry as a completely perish-
able process such as a newspaper stand. For the sake of argument,
assume that at the end of the day, the daily newspaper has no re-
sidual or salvage value and any unsold items are waste. Similarly,
assume that any NME that fails at any given stage of the clinical
trial process has no salvage or residual value; once failed, the
NME is essentially discarded. The wholesaler will try to sell (li-
cense) its products at the optimum price which will achieve its in-
terests. Universities/NIH funded researchers want to push upon
society as many of its achievements as possible. Meanwhile, the
pharmaceutical firms (retailers) want to minimize risk and market
the most profitable "blockbuster" products to maximize profit mar-
gin and revenue.62 Also, assume that, if all clinical trial costs were
funded by the government, the pharmaceutical firms would order
(license) as many products as possible since there would be rela-
tively insignificant associated fixed costs and only marginal or
variable costs of production. Analogously, if newspapers were free
or provided at cost, the retailer (newspaper stand) would order a
relatively large amount without consequence from risk of loss.

There is a gap between what firms are willing to pay and the
combined cost of licensure with associated clinical trial expenses.
Average costs at phases one, two, and three of clinical trials are
$15 million, $24 million, and $86 million respectively. 63 Many
theorize that clinical trials should be funded by the government,64
but the author posits, how much, and through what mechanism,
should this be done? A proportionate distribution of risk between
the two alternatives, full funding versus no funding, would pro-
duce an optimal solution within the existing framework. How do
we achieve maximum efficacy for our funding? Following with the
analogy, the following equations will represent the optimal "order"
for the overall supply chain instead of ordering with just the re-
tailers' profit margin objective.

61. Yossi Sheffi, Dir., MIT Ctr. for Transp. and Logistics, Supply Contracts Presenta-
tion (Dec. 2006).

62. See Without the Next Blockbuster Drug, Merck Faces a Murky Future, KNOwL-
EDGE@WHARTON, Dec. 2003, http://knowledge.wharton.upenn.edu/article.cfm?articleid=886
(last visited Sept. 30, 2007).

63. Adams & Branter, supra note 34, at 422.
64. See Tracy R. Lewis et al., The Case for Public Funding and Public Oversight of

Clinical Trials, 4 THE ECONOMISTS' VOICE 1 (2007), available at www.bepress.com/ev.
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P = retail price
W = wholesale price (assume this includes license royalties and associated clinical trial
expenses)
C = supplier's cost
S = salvage value
Q = quantity ordered
D = actual demand
f(D) = demand density (retail); assume market demand
F(D) = retail cumulative demand distribution (normal)
Qr* = optimal order quantity for the retailer/pharmaceutical firm
Qc* = optimal order quantity for the supply channel

For this example, assume the demand distribution is normally distributed

F-1P IWJ =Q,

In contrast,

Note: The above formulation and equations have been adapted from Yossi Sheffi's
"Supply Contracts" presentation at the MIT/Zaragoza Logistics Center in December of
2006.

For the case in point, it can be generally postulated that the
optimal channel order will exceed the optimal order of the firm.
The optimal order for the channel, or the market demand for a
given product, will, even in a relatively inelastic market, be
greater than the optimal order for the pharmaceutical firm; the
pharmaceutical firm (retailer) is not getting the product for free or
for the same cost as the wholesaler. It is necessary to align the in-
centives of the pharmaceutical firms with those of the licensors' in
order to achieve higher levels of market efficiency and optimality;
we must align the incentives to bridge the gap between the whole-
saler and the retailer.

This gap can be bridged using risk and reward preferences and
the retailer's desire for profitability. It has been established that
the pharmaceutical industry involves significant risk of loss at the
various levels of clinical trials. Pharmaceutical firms also avoid
costly trials on NMEs that serve unprofitable markets or small
therapeutic classes. Risk sharing has been the key in other indus-
tries to optimize channel ordering; some have used rebate and
buyback contracts for years to promote higher retail purchasing.
Utilizing the previous analogy of the newspaper industry, news
agencies sell papers to news stands for a given price. But in order
to incentivize the news stand to carry more papers, and thereby
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have the capacity to satisfy more consumer demand, the news
agency will provide a buyback or salvage value to the news stand
or end retailer. 65 The higher the guaranteed buyback, the larger
quantity the news stand will order (limited by overall demand). By
analogy, and as mentioned before, the more the government pays
for clinical research (lowering the cost), the more pharmaceutical
firms will take advantage and license products. This will effec-
tively provide greater throughput and more licenses of products.

By corollary example, assume that the $30 billion pledge from
the White House to support HIV/AIDS6 6 was redirected from pur-
chasing on-patent treatment to fund university research or share
the financial risk of clinical trials for new treatments. Also assume
market makers require a 12.15% IRR for the pharmaceutical in-
dustry. 67 By the government sharing the risk of loss of clinical tri-
als, 12% simple interest compounded annually on $30 billion over
an arbitrarily chosen five year term, the cost to the pharmaceutical
firm for initial production of a product would be reduced by about
56%, or approximately $22 billion. Of course, this savings would be
passed to the pharmaceutical firms in the form of a rebate or in-
centive based on a proportion of completed product sales in the
market. If we assume the annual demand for HIV/AIDS antiretro-
virals is 22 million annual doses, the rebate could be structured to
align industry incentives and provide higher rebates on fulfillment
percentages or higher demand satisfaction. This simple example
illustrates the savings and impact which would be passed on to the
end consumer, and in turn, to underserved markets.

However, funding should not just be arbitrarily increased to
achieve greater throughput and greater access to previously un-
profitable classes. An optimal balance must be achieved and ad-
justed periodically to maintain proper alignment of incentives. If
the demand changes, the formulation to ensure proper risk sharing
and alignment of incentives must also change.

Since the risk of success at each phase of clinical trials varies
by phase, therapeutic class, and a myriad of other factors, it is vir-
tually impossible to know in advance the cost of a given clinical
trial. However, after the clinical trial has been conducted it is easy
to calculate a value and provide a reimbursement. This can be
done through a series of at least three options: (1) rebates offered

65. Sheffi, supra note 62.
66. The White House, President's HIV/AIDS Initiatives, http://www.whitehouse.gov/

infocus/hivaids/ (last visited Sept. 30, 2007).
67. E. RESEARCH GROUP INC., ECONOMIC ANALYSIS OF FINAL EFFLUENT LIMITATIONS

GUIDELINES AND STANDARDS FOR THE PHARMACEUTICAL MANUFACTURING INDUSTRY 3-52

(1998) available at http://www.epa.gov/waterscience/guide/pharm/econana/econanal.pdf.
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at each stage of clinical trials; (2) revenue sharing; and (3) option
contracts.

68

Rebates are probably the most standard form of synchronizing
objectives. A simple example would induce the pharmaceutical
firm to spend time on certain therapeutic classes or diseases that
are underserved, by providing a rebate to that firm. The pharma-
ceutical companies could receive a portion of their expenditures
back after the completion of clinical trials. The second option,
revenue sharing options, which are already used, can be adjusted
to properly align goals. Right now the revenue sharing contracts
are not designed to optimize performance. 69 If the universities in-
vested more into the clinical trial process and demanded higher
revenue sharing percentages, they could operate at a more reve-
nue-neutral profit margin and also provide drug candidates that
demonstrated lower risk for potential licenses. Finally, option con-
tracts could provide an arrangement where pharmaceutical com-
panies would pay for an option to license a drug candidate. These
options could provide an upfront payment to the university in ex-
change for the rights to test the candidate; upon success, the firm
would pay a royalty or greater percentage, based on the drug's suc-
cess, to exercise the option under licensing agreement. These types
of option contracts make more sense when you consider the pros-
pect of moving the point of transition later in the clinical trial
process. In this context, the point of transition is the point at
which ownership of the process is transferred to the purchaser; the
purchasing of a compound after the first phase of clinical trials
would be less expensive than purchasing a compound after it had
passed through the second phase of clinical trials. The result is
less risk, less opportunity cost, and more investment in the com-
pound.

Using a rebate model the following would illustrate the rebate
amount for a given drug substance:

68. Id.
69. John Fraser, Executive Dir. of Commercialization, Fla. State Univ., EU-US Inno-

vation, (April 5, 2007) (presentation available at http://www.law.fsu.eduIgpc2007/materialsI
EU-USInnovationSummit_07.ppt).
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This could be applied at any phase or all three phases in the clini-
cal trial process by creating a hypothetical retailer and wholesaler
at each level. Specifically, in the transition from phase two to
phase three, phase two would be the wholesaler (product cost
would include research already conducted) and phase three would
be the retailer. Subsequently this could be used to analyze the
value of the drug compound at each phase in the clinical trial proc-
ess.

Overall, a system of supply chain contract coordination can be
applied to achieve optimal value for both the pharmaceutical firms
and those funding the initial research. By seeking optimal reim-
bursements, these firms can properly align their respective incen-
tives and achieve optimality for both. University and NIH efforts
to generate drugs for underserved diseases and therapeutic classes
can be achieved through properly rebating and pricing the drug
candidates they wish to promote.

Referring again to the $30 billion HIV/AIDS example, the ap-
plication of the these new principles would imply the use of NIH
funded universities to conduct and self-initiate clinical trials and
further advance the involvement of research institutions beyond
the current threshold of nominating or isolating NMEs. University
research funding provided by NIH and alternative financ-
ing/endowment programs cost significantly less in real interest
terms than monies borrowed through and for profit driven phar-

P = retail price
W = wholesale price (assume this includes license royalties and associated clinical trial
expenses)
C - supplier's cost
S = salvage value
Q = quantity ordered
D = actual demand
f(D) = demand density (retail) assume market demand
F(D) = retail cumulative demand distribution (normal)
Q,* = optimal order for the retailer
Qc* = optimal order for the channel

R = Rebate amount

For this example, assume the demand distribution is normally distributed. Then

R = (P Sw CW- P(C - S))

Note: The above formulation and equation have been adapted fromYossi Sheffi's "Sup-
ply Contracts" presentation at the MIT/Zaragoza Logistics Center in December of 2006.
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maceutical firms. Assuming that the NIH borrows money at U.S.
treasury bill rates, the cost of clinical trials and the associated
time-value of money would be 8-10% less than the IRR for a phar-
maceutical firm. This could reduce the $22 billion in interest costs
to less than $5 billion. This proportion of savings could be passed
in the rebates given to the pharmaceutical producer or through the
sale of the drug candidate after successfully completing a phase of
clinical trials.

B. The Pharmaceutical Market Parity Approach

As contrary to market economics as it may seem, it is incum-
bent upon society to serve the needs of all of its members, but not
necessarily at the expense of its own economic survival. The tradi-
tional approach to accomplish this in corporate America is taxation
and government regulation. From the perspective of pharmaceuti-
cal firms, taxation is just a cost that is easily transcended upon the
target markets through pricing strategies. Furthermore, regula-
tory impositions simply act as barriers to the production of drugs.
Neither mechanism produces a direct incentive for pharmaceutical
firms to serve special population groups through market econom-
ics. Actually, taxation and regulation tend to do quite the opposite,
as these mechanisms foster the notion of market concentration.
Firms narrow the scope of their products and services only to those
markets capable of meeting their profitability goals. This is illus-
trated by the fact that LDCs remain underserved. 70

So how do we induce corporations to balance the scale of mar-
ket economics? The answer is properly aligned incentives that do
not take more through the penal nature of taxation and regulation.
Accordingly, the government must give something to firms, but
with a price. Currently through NIH funding, the benefits of gov-
ernment-funded research are made available to specific firms for
products and/or services through the licensing at the university
level. Right now, licensing is paid for through a system of mone-
tary royalties and the profitability of the products at the time of
licensing is often uncertain because universities don't evaluate re-
search on the basis of profits.71 What if these pharmaceutical firms
could only obtain such research in exchange for an agreement to
produce and distribute other products derived from government-
funded research for special interest groups? These special interest
group products could include therapeutic categories, which are un-

70. Reichman, supra note 24, at 6-7.
71. Fraser, supra note 70.
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derserved because they lack a sufficient size of market to warrant
clinical trials. Often, potential NMEs are discarded or avoided be-
cause they target therapeutic classes of rare diseases, and the de-
mand for rare disease therapy does not pass muster in a financial
feasibility study. We could name this proposition of providing li-
censing based on an agreement to produce products underserved
(i.e. rare disease therapeutic classes), the "Market Parity" theory
and distinguish it from the traditional "Free-Market" theory of
economics.

Under the Market Parity theory, we are essentially steering
firms to produce and distribute their products to both profitable
and non-profitable markets on the assumption that cost of the lat-
ter will be more than offset by that of the former. This offset pre-
supposes foregone research- and development costs since, at the
point of licensing, these will be' government- funded via NIH and
university grants. As a deeper incentive to move forward with
clinical trials, tax credits and deductions will be offered for risk
losses and test markets of any government funded research. The
success of this theory would necessitate a formulary by which the
economic outcome of the Market Parity approach (M) would, in
some way, equate to or exceed the value of the Free-Market ap-
proach (F); thus, if K denotes profitability then,

K>M- F

Under the traditional, Free-Market approach, pharmaceutical
companies will generally bear all costs of R&D, as well those re-
lated to the risk of test marketing. Thus, if Rc = cost of R&D and
test market costs, we can construct a typical profitability equation
in which Vm = market driven demand and V, = non-market-driven
demand. We will set C. as the variable cost of business operations,
including cost of goods sold, salaries and benefits, and C1 as the
fixed cost of operations. Fixed costs are assumed to be relatively
equal in either the Market Parity or Free-Market approach. Addi-
tionally, assume P represents the selling price of products. In
summary, the Free-Market profitability equation is:

F = P V -(CvEVm + C) + Rc

The equation for the Market Parity approach is:

M = PSV, - [Cv (2V. + XVm] + C)

The Market Parity approach foregoes R in exchange for the
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variable costs associated with non-market driven demand. As a
consequence, firms will not be likely to undertake and enter into
any Market Parity agreement unless they can be assured that R <

CJVm. This quantity, based upon extrinsic financial value, must
demonstrate that the value forgone in exchange for marketing
non-profitable, yet market-serving, products will still result in a
positive net profit differential. There are also many intrinsic bene-
fits associated with the Market Parity approach that can be quan-
tified through a more complex model that is beyond the scope of
this analysis.

Opportunity cost and the time-value of money are two of the
most significant intrinsic benefits that can be realized from further
calculations. Aside from the cost of resources expended to conduct
research and development, there is the investment of time and the
other opportunities that are conceivably foregone during this pe-
riod.7 2

The pharmaceutical industry is probably among the most suit-
able targets for the Market Parity approach since there are many
disenfranchised population groups for which many vital pharma-
ceuticals are unavailable for the sake of market profitability. As
mentioned before, the LDCs and many developing countries
throughout the world are without access to essential medicines.

Viewing the objectives of pharmaceutical companies within the
context of our Market Parity theory, suppose that government
funded research projects through the NIH and universities derived
a cure for the common cold. Suppose also that the government of-
fers license agreements to pharmaceutical companies for this cure.
However, instead of paying a traditional royalty or license fees as
originally described, the pharmaceutical firm must produce certain
other non-profitable therapeutic class products in exchange for the
license. Alternately, as a condition of licensure, the company could
be required to distribute or license an authorized generic to serve
LDCs elsewhere in the world. Other alternatives could be used as
compensation that would fulfill non-market goals and objectives of
the government and university systems. A $1 billion producing
"blockbuster" drug could be licensed in exchange for the research
and production of three drugs which would only breakeven or lose
revenue annually. These drugs, however, would achieve political
and humanitarian objectives by serving underprovided therapeutic
or disease classes.

Again, through the illustration of the HIV/AIDS example, some

72. David R. Hendersen, The Concise Encyclopedia of Economics, http://www.econlib.
org/LIBRARY/Enc/OpportunityCost.html (last visited Nov. 9, 2007).
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of the $30 billion could be used to incentivize a pharmaceutical
firm to produce more of the antiretroviral drugs using the Market
Parity approach. However, rather than providing monetary fund-
ing or rebates, additional license opportunities could provide firms
with profit opportunities. A firm could receive a license to produce
an originator ED drug with an estimated $2 billion a year market
in exchange for producing two million annual treatment doses of
antiretroviral medication at 3% over the marginal cost of produc-
tion.

C. NIH! University Licensing Standards

One of the many non-legislative tools that can be used to effect
a change in the industry is the adaptation of existing licensing
standards. University licensing standards and the licensure of re-
search produced from NIH funding can be modified in a manner
that properly incentivizes pharmaceutical firms to "do the right
thing." The licensing of research is quite probably the best forum
through which to implement the aforementioned Market Parity
theory. As a practical application of the Market Parity theory,
pharmaceutical firms would receive bundles of drug candidates or
drug candidate classes on which to conduct clinical trials and pro-
ceed to market. Obviously, with less than .01% of NMEs reaching
the phase three clinical trials, it is very difficult to predict which
drug candidates will be successful and which ones will not. How-
ever, one can determine the target populations and markets for
diseases. Therapeutic classifications of diseases can be broken into
segments of the population. Currently there are more than six
thousand rare diseases that affect approximately twenty-five mil-
lion Americans; globally there are far more people afflicted. 73 By
approximating based on market demand for a given therapeutic
class or particular disease, one can approximate the gross revenue
there associated as the price multiplied by the non-market de-
mand, PVm. Once determining the profit potential for a given
therapeutic class, the university licensing system can bundle
products or research results to create a portfolio of candidates
which will give an estimated rate of return for a pharmaceutical
licensee.

Through the use of the portfolio approach, an approach utilized
throughout the financial services industry, the pharmaceutical
firms would realize better stability of revenue streams. When
products go off-patent, these companies would rely on a more di-

73. PHARMACEUTICAL INDUSTRY PROFILE 2007, supra note 56, at 10.
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versified portfolio of products in a wider variety of therapeutic
classes to support revenue and offset the losses in years where
patent protection on blockbuster drugs is lost.

Further application of market theory shows that the HIV/AIDS
example would not only benefit from the exchange of licensing for
blockbuster drugs but also could benefit the pharmaceutical firm
through bundling, by providing a portfolio of underserved thera-
peutic classes of drugs bundled together. Before a university is
willing to license a blockbuster drug, it must bargain for minimum
production quantities of antiretrovirals at much lower profit mar-
gins, or even losses, to offset the benefits derived from licensure of
a single $1 billion drug over a fifteen to twenty year exclusivity pe-
riod.

D. Supply Chain Activity Improvement - Improving Efficiency of
Research and Development

Once a drug compound receives regulatory approval it can still
take upwards of one full year for the product to reach the market.
The raw material for some pharmaceutical products takes over a
year to traverse the supply chain and become a finished product.
Processing and distribution comprises less than twenty-five days of
the lead time.74 The industry needs more than ever to improve and
expedite the process of launching new products. According to For-
rester Research's calculations, the per-day cost in lost sales for a
$1 billion drug is $2.74 million.75

The location of [new drug] launches affects how
quickly doctors and patients can access the most ad-
vanced treatments. One study shows that the U.S.
averages a [four] month delay from initial drug
launch to market. In Europe, this delay ranges from
[seven] to [nineteen] months.... The reason: lengthy
reimbursement negotiations that follow government
approval of any new drug.76

The pharmaceutical industry experiences a high level of scrap and
rework in manufacturing processes. The industry average for re-
work and discarded product is 50%. Rework and scrap cost compa-

74. Singh, supra note 59.
75. UNITED PARCEL SERVICE, Building Supply Chain Capabilities in the Pharmaceu-

tical Industry, UPS SUPPLY CHAIN SOLUTIONS 4 (2005).
76. PHARM. RES. AND MFR. OF AM., PHARMACEUTICAL INDUSTRY PROFILE 2005 20

(2005).
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nies millions of dollars. Estimates place the cost of a scrapped
batch of product around $3-4 million.77 The industry is also notori-
ous for maintaining high levels of work in progress (WIP) and fin-
ished good inventory. WIP inventories of up to 100 days are not
uncommon.78 Pharmaceutical inventories in the U.S. have nearly
doubled in the last decade and are approaching record high levels
estimated around $18 billion.79

E. Ensuring Safety - Counterfeiting and the Radio Frequency
Identification Safety

One of the future challenges for the pharmaceutical industry
involves the combating of counterfeiting. The FDA has recognized
that Radio Frequency Identification (RFID) technology possesses
potential to reduce the threat of counterfeit drug introduction. The
FDA believes, "[m]odern electronic technology is rapidly approach-
ing the state at which it can reliably and affordably provide much
greater assurances that a drug product was manufactured safely
and distributed under conditions that did not compromise its po-
tency."80 As the FDA continues to examine alternatives to act
against the counterfeiting pandemic, "[RFID] tagging of products
by manufacturers, wholesalers, and retailers appears to be the
most promising approach to reliable product tracking and trac-
ing."8' Additionally, "[a]uthentication technologies for pharmaceu-
ticals have been sufficiently perfected that they can now serve as a
critical component of any strategy to protect products against
counterfeiting."82 If the FDA imposed mandatory implementation
of RFID, the industry on a whole could experience vast changes in
the cost basis for supply chains.

Although the pharmaceutical industry would take a significant
cost hit to implement the new technology, the end result, if coun-
terfeiting were reduced, would create substantial savings and ad-
ditional profit. Presently, the average price to the consumer of a
bottle of prescription medication is estimated at around $53.10. It
is estimated that 76% of that profit is received by the manufac-
turer ($7.60), while the wholesaler receives 3% ($0.30), and the
other 21% is retained by the retailer ($2.10).83 According to the

77. Singh, supra note 57.
78. Id.
79. Id.
80. FOOD AND DRUG ADMIN.-COMBATING COUNTERFEIT DRUGS, ii, (2004) available at

http://www.fda.gov/oc/initiatives/counterfeit/reportO2_-04.html.
81. Id.
82. Id.
83. Singh, supra note 57.
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previous calculations and estimates, almost $3.10 of profit is lost
per bottle due to counterfeiting.

The cost of the infrastructure to implement RFID would be a
one-time sunk cost. However, the benefits would continue to con-
tribute to the bottom line. Even if the cost of the RFID tags, which
is where the main portion of the cost exists, remained high at $.20
per tag, the benefits would still show significant increases in profit
from the reduction in counterfeit products. The benefits of RFID
implementation far outweigh the costs.84

In addition to the quantitative losses suffered by the pharma-
ceutical industry, the world also experiences immeasurable hu-
manitarian losses as a result of counterfeit drug introduction. In
China, about 192,000 lives were lost (cumulatively) throughout
2001.85 The benefits of RFID seem promising in the pharmaceuti-
cal industry. The implementation may pose challenges, but with
the backing and possible subsidy of regulatory agencies, these
great giants of the pharmaceutical world may gracefully adopt the
new technologies.

F. The Bargain

As discussed, the participants in the pharmaceutical industry
in the U.S. market can take advantage of the Market Parity ap-
proach and the Supply Chain Channel Coordination theories to
achieve optimality in the domestic market. This application can
extend to the underserved populations of LDCs, while still allow-
ing the pharmaceutical firms to maintain a certain degree of
autonomy and control over their products. As Jerome Reichman
illustrated, there are advantages of collective or regional bargain-
ing practices that can produce benefits for underserved or least de-
veloped regions.8 6 These countries can form regional supply and
demand centers that are more attractive to pharmaceutical firms
that previously would not serve small regions.87 Currently the re-
gional committee for Africa is exploring opportunities to engage in
collective bargaining agreements and regional bulk purchasing of
essential medicines including antiretroviral drugs used in the
treatment of HIV/AIDS.88 However this application of economies of

84. Mike D. Lagasse, IBM Consulting Services, Presentation at the First Canadian
RFID Conference: RFID in the Supply Chain (2003).

85. Wertheimer et al., supra note 55, at 32.
86. See generally Reichman, supra note 23.
87. Id.
88. See WORLD HEALTH ORG., REPORT OF THE REGIONAL DIRECTOR ON LOCAL PRO.

DUCTION OF ESSENTIAL MEDICINES, INCLUDING ANTIRETROVIRALS: ISSUES, CHALLENGES AND
PERSPECTIVES IN THE AFRICAN REGION, 4, AFRIRC55/10 (2005).
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scale should not be limited to the purchasing side of the supply
chain.

Utilizing the Market Parity theory to mandate drug licenses
into packages that are issued contingent upon other production
fulfillment, universities can also work collectively to provide more
weighty and substantial bargaining authority. When universities
bind together to license multiple potential blockbuster drugs into a
package with many drugs that serve unprofitable disease catego-
ries the outcome will produce economic bargaining scale. Pharma-
ceutical firms will not be able to license drugs for fractions of a
percentage, instead they will need to fulfill other non-market de-
mand which otherwise would have been overlooked. The economic
scale gained through collective bargaining will have similar supply
side results as the proposed regional bargaining for purchases.

Additionally, universities can establish blackout regions or
markets where the licenses are not effective. University licensing
can exclude LDCs which the licensor would not have otherwise
served. This licensing can also include more creative provisions,
similar to those proposed in Reichman's paper, whereby pharma-
ceutical companies have the option to produce the products for the
underserved regions at a price close to the marginal cost of produc-
tion.8 9 The price can be set to establish a profit margin above the
marginal cost of production, and using the breakeven equation
presented earlier in this paper can produce an optimal market en-
try price that will serve the underserved population.90 These coun-
tries, although not required to do so yet under TRIPS, can offer
premature patent protection for the products generated for the re-
gion. Along with early assurances and use of a "breakeven plus
margin" approach, these regions can attract larger pharmaceutical
companies to produce genuine products at marginal profit mar-
gins. These breakeven equations would not incorporate the re-
search and development costs associated with the region since the
pharmaceutical company would not have served the region and did
not account for sales in the region to offset these costs in their pro-
jections.

Underserved sovereigns and regions can also attract pharma-
ceutical production activities to serve their respective markets
through the use of tax incentives. Pharmaceutical companies pro-
duce drugs in at least three stages. Because of the nature of the
pharmaceutical industry, specifically the extremely high profit
margins relative to marginal cost, the pharmaceutical companies

89. See generally Reichman, supra note 21.
90. See generally id.
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will usually manufacture products in various different countries to
take advantage of tax havens and different taxing law benefits in
each unique production location. These companies rely on proper
planning and transfer pricing in order to maximize production.
Countries like Ireland, Puerto Rico, Brazil, and Benelux have of-
fered such taxing incentives to attract major pharmaceutical pro-
duction operations. 91 Since pharmaceutical companies must pay
taxes in each region based on exports and transfer pricing, coun-
tries can provide substantial savings when high differentials in
transfer pricing exist and low cost of labor makes conversion of
pharmaceutical ingredients relatively inexpensive.

Of the [forty-six] countries in the African Region,
[thirty-eight] have pharmaceutical industries;
[thirty-five] have secondary level production and
[twenty-five] have tertiary production (some coun-
tries having both secondary and tertiary production).
Eight countries have no such industry. South Africa
performs all types of local production, including pri-
mary production of chemicals and limited local pro-
duction of generic active (pharmaceutical) ingredi-
ents. Generally, the majority of the production facili-
ties are privately-owned; locally-produced medicines
are mostly generic and satisfy only a small propor-
tion of national requirements. 92

The existing production facilities can by expanded or purchased by
larger pharmaceutical firms and used in market expansion in the
region.

Tax incentives and proper transfer pricing can be used to take
advantage of beneficial tax laws and exemptions. This can be cul-
tivated to generate a domestic pharmaceutical market and better
serve the now underserved region. It is also notable to mention
that as the CPI or equivalent metric grows in the now underserved
regions, profitability outcome calculations will change. As these
countries and regions grow over the next twenty years, these mar-
kets, now relatively small, could grow into substantial revenue
centers for pharmaceutical firms. The voluntary promise of early
intellectual property rights protection and the ability to gain mar-
ket share in an emerging region may be sufficient to attract even

91. Personal interviews with industry experts at Novartis in Basel Switzerland as
well as other industry contacts in the MIT Supply Chain 2020 project.

92. WORLD HEALTH ORG., supra note 87, at 2.
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the most reluctant pharmaceutical producer.

V. CONCLUSION

The legal and social framework establishes a representative
model within which the existing domestic and global markets op-
erate. The model establishes the constraints, and application
thereof, to the participants in the market. Pharmaceutical firms
act on profit motivation and aim to achieve high levels of research
and development efficiency as it relates to revenue generation and
cost savings. Universities and the NIH achieve research advances
through the use of public funding and achieve medical advances
across a broad spectrum of therapeutic categories and diseases.
Meanwhile, developing and least developed countries, as well as
underserved therapeutic classes, endeavor to gain access to essen-
tial medicines and promote fruitful developments on behalf of their
respective afflictions.

General social welfare improvements in access to medicines,
advancements in research and development, safety procedures,
and political leverage can be achieved through a series of optimiza-
tion techniques. Without the use of legislative remedies partici-
pants can improve their respective positions and objectives within
the existing framework. Philanthropic or socially driven organiza-
tions can improve access to medicines domestically through the
use of the Market Parity and optimization approaches in order to
incentivize pharmaceutical companies to produce drugs for under-
served diseases and therapeutic classes. These organizations can
achieve risk-sharing with pharmaceutical firms and find optimal
reimbursement schemas for each target therapeutic category.
These incentives do not have to be monetarily or financially-
oriented rebates; rather, these can be structured licenses where
social non-market goals are achieved. The bargaining power of or-
ganizations entering into licensing agreements can be bolstered
through the use of collective bargaining or source aggregation
where universities present drug development packages to pharma-
ceutical companies including a portfolio of products. Least devel-
oped or underserved regions and countries can achieve improved
access to medicines through a combination of threats and rewards
including compulsory licensing, tax incentives, and collective re-
gional bargaining. Further, using optimization techniques, phar-
maceutical firms and licensors can share costs and risks at each
stage of the clinical research process to ensure maximum through-
put, efficiency, and efficacy in drug research; the gap between re-
spective interests will be closed and better market (financial) and
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non-market (social) demand fulfillment will ensue.
Pharmaceutical manufacturers can take advantage of supply

chain techniques to lower work-in-progress inventories, develop-
ment times, waste, and time-value of money costs associated with
research and development. Finally, the safety of each pharmaceu-
tical product in the market can be improved through the use of
RFID technology to reduce counterfeit products as well as the sec-
ondary effects and losses related.

Right now $30 billion buys $30 billion worth of medication, far
less than is required to serve all twenty-two million HIV/AIDS suf-
ferers. Through the use of techniques illustrated in this paper, a
$30 billion initiative will provide multiple times the market value
of that amount in derived benefit and quantity of treatment dos-
ages. Through application of Market Parity, rebates, collective
bargaining, responsible and bargained university licensing, and
further supply chain optimization, the effect of any contribution
will be amplified; the industry will prosper and the market and
non-market needs of all parties will be satisfied.

Overall, through the application of the techniques listed above,
the industry participants can maximize efficiency and achieve
greater objective success throughout the existing framework.
These changes can be effected faster than legislative proceedings
and can provide near optimal results within the existing frame-
work.
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