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The Crisis: Introduction

Imagine a health care crisis so large that it is routinely compared to the Black Death of the Middle Ages.


Imagine a plague that threatens to drastically reduce life expectancy, reduce labor productivity, decrease national income, erode human capital and savings, and create millions of orphans. 


Imagine that there is treatment available to slow the spread of the plague and prolong life. Imagine that neither you, nor your family, nor your friends, nor anyone in your entire village has access to it. 


The scale of the AIDS epidemic in Africa is staggering. At the end of 2003, an estimated 37.8 million people worldwide were living with HIV. Approximately two-thirds of these individuals live in sub-Saharan Africa, where 7.5% of the population is infected with HIV.
  Only the Caribbean has an HIV/AIDS prevalence rate anywhere near that of sub-Saharan Africa (at 2.3% of the adult population). North America, by comparison has an HIV/AIDS prevalence rate of 0.6%. Worldwide, almost half of all infected people between the ages of 15 and 49 are women. 

Life expectancy is more threatened in some countries than others. In Botswana, Zimbabwe, Lesotho, Swaziland and South Africa, more than 21% of adults are infected with HIV. In at least 10 African countries the HIV prevalence rate exceeds 10%
. In Swaziland, Zambia and Zimbabwe, average life expectancy is predicted to drop below 35 years in the absence of widespread use of anti-retroviral therapy. 

The issues involved in containing the crisis are equally mind-boggling. HIV transmission in sub-Saharan Africa is primarily through heterosexual sexual contact. Although rates of risky sexual behavior appear to be similar to those of rich, industrialized nations, poverty, malnutrition, the status of women and poor health care combine to make heterosexual transmission of HIV more likely. Prevention requires education, better nutrition, and better health care in addition to changes in social norms. Prevention programs implemented so far appear to be successful at increasing condom use and reducing the annual incidence of new infections.
 Little attention to date has been given to the issues of poverty, nutrition, and general health care. In 2000, The UN estimated the cost of implementing a large-scale prevention campaign (including awareness, HIV counseling and testing, and promotion and supply of condoms) in Africa to be approximately $1.5 billion per year. An additional $1.5 billion per year would be needed to provide care for orphans and pain-relief for some people living with HIV/AIDS. Adding anti-retroviral therapy would cost several billion dollars more. At the end of 2003, approximately 400,000 people in low and middle income countries were receiving anti-retroviral therapy. UNAIDS predicts that an additional 5 to 6 million individuals will die in 2004 and 2005 unless they, too, receive ARV therapy. 

The benefits of a prevention and treatment campaign may be harder to measure but are still very large. The World Bank identifies HIV/AIDS as a development crisis.
 It is straining the social safety net due to the need to care for orphans, widows, and AIDS patients. Once a household member becomes ill with AIDS, household income is diverted towards medical expenses and eventually funeral expenses. Moreover, when AIDS affects a primary earner, the household loses income. Children in such households are less likely to attend school. The teaching profession is being decimated by AIDS – partly due to deaths of teachers, partly due to the need of teachers to care for family members, and partly due to the unwillingness of teachers to go to rural areas. Agriculture, the largest sector in most African economies, is losing its skilled labor force. The impact of this loss may be seen in the increase in subsistence farming and reduced investment in capital improvements. HIV is affecting industries by increasing labor costs (through greater absenteeism, turnover, recruitment and training costs), and reducing the availability of skilled labor.

Health is likely to affect economic development in other important ways. Saving is more appealing to workers who expect to need income for retirement. A longer expected lifespan makes schooling more attractive. Healthier workers are likely to be more productive. Foreign companies may be less likely to invest in countries with high AIDS prevalence rates.
 Although many studies have found little impact, to date, of the AIDS epidemic on African GDP, studies which incorporate the value of life expectancy suggest that the economic cost of the AIDS epidemic was equivalent to 15% of Africa’s GDP in 2000.

Treatment of HIV/AIDS


Until 2002, the anti-retroviral drugs routinely available to most HIV-positive individuals in the developed world were far out of reach for all but the most affluent in sub-Saharan Africa. The problem was partly one of price – the AIDS “cocktail” cost upwards of $10,000 per patient per year in the developed world -- but also one of infrastructure. 

Until recently, patients receiving anti-retroviral therapy had to take complicated combinations of pills, but a fixed-dose combination pill taken twice a day is now widely available. To maintain health and to avoid drug resistance, patients must faithfully remain on ARV therapy for the rest of their lives. Some patients on ARV therapy experience side effects that reduce their willingness to comply. Many HIV-positive individuals lack access to clean water or to proper nutrition. 


Most HIV/AIDS patients need frequent follow-ups with health care workers to help with compliance but in most sub-Saharan countries there is a severe shortage of men and women who have the skills to provide counseling and treatment. In Botswana, officials estimate that providing universal ARV treatment would require a doubling of nurses and a tripling of doctors. In 2001, Malawi reported a nursing staff vacancy rate of 50%.


There are significant advantages to fighting AIDS with anti-retroviral treatment. Treating AIDS helps reduce the incidence of other related (and infectious) diseases such as tuberculosis. Patients receiving the drugs can also be educated about prevention and other health issues. The health infrastructure developed to deliver AIDS drugs improves the access of all people to health care. Adherence to the drug regimen lowers the “viral load,” making transmission of the virus less likely. Prolonging the life (and improving the quality of life) of HIV/AIDS individuals reduces the number of children who are orphaned and increases the productivity of the nation’s workers. It also releases hospital beds for treatment of other illnesses. For example, HIV-infected patients occupied between 50 and 80 percent of urban hospital beds in the late 1990s in Cote d’Ivoire and Zambia.
 


Researchers at Johns Hopkins University have concluded that anti-retroviral treatment in the U.S. is cost-effective, primarily through prolonging life, reducing the spread of illness, and through reducing hospitalization for both AIDS and other related illnesses.
 Using anti-retroviral therapy is projected to save $5,000 to $8,000 per year of life. In Brazil, anti-retroviral therapy has contributed to a 50% reduction in mortality rates and 70% reduction in hospitalization rates among HIV-infected people.
. Brazilian patients followed the complicated drug regimen at a similar rate as patients in San Diego, California.


In the United States, the cost of a year’s worth of triple-combination anti-retroviral therapy is roughly $10,439 (as of May 2003).
 Medicaid covers the cost of care for indigent AIDS patients in the U.S., although many believe the government could do more to help low-income individuals gain access to the treatment. In Western Europe, anti-retroviral treatment is provided free of charge to anyone who needs it. Universal coverage for ARV therapy is also provided by Argentina, Brazil, Chile, Cuba, Mexico and Uruguay. However, in sub-Saharan Africa only 12% of those needing ARV therapy receive it. Although no longer facing developed country prices for ARV therapy, the cost of providing treatment to so many people is still a major hindrance to increasing coverage.

What accounts for the high cost of anti-retroviral treatments in developed countries? Several factors play a roll, including high costs of developing and testing the treatments, the need to recoup costs on drugs that never make it to market, high marketing expenditures, and high returns on investment through monopoly status due to patent protections. 

The Economics of Pharmaceuticals: 

Supply, Demand and Market Structure in the Developed World

By several estimates, the total cost of developing a drug from its conception to its marketing ranges from $500 to $800 million.
 However, there is debate on how much of that total represents direct research expenditures by the pharmaceutical firm. On average only three in 10 drugs earn substantial returns. Most pharmaceutical company revenue comes from a small number of “blockbuster” drugs.


The degree to which pharmaceutical companies earn extraordinarily high rates of return is also a matter of debate. One difficulty is the manner in which pharmaceutical companies calculate profits. Research and development expenditures are treated as a current expense rather than as a capital outlay that is later depreciated. As a result, once R&D expenditures have paid off in the form of a highly-profitably drug, revenues appear to be high relative to current costs. Various studies have attempted to provide more accurate information about pharmaceutical company profits; these studies suggest that pharmaceutical companies earn two to three percentage points higher returns than similar companies, on average.
 This higher return, however, could be seen as compensation for the high degree of risk involved in developing new drugs. 

Developing and testing a new drug


The development, testing, and approval of new drugs require a series of interactions between the developer and the Food and Drug Administration. In general, the process proceeds through five stages: (1) the identification of promising new drugs, (2) animal testing, (3) clinical testing on a small number of healthy volunteers to determine safe dosages, (4) testing on a larger number of sick volunteers to determine safety and efficacy, and finally (5) at least two large clinical trials on thousands of volunteers. After completion of stages 1 and 2, a developer can file an investigational drug application with the FDA. Once clinical trials are completed, the developer files a new drug application.
 


Drug manufacturers generally apply for patents during the development stage. Thus, clinical testing required by the FDA consumes several years of the drug’s patent life. A desire to balance the incentives for research and development with the public’s interest in high quality, low-priced products has led to an effective extension of patent life through three channels: (1) direct and indirect extensions of patents, (2) reducing the FDA approval time and (3) reducing the duration of clinical trials. In exchange, the FDA has decreased the time it takes for generics to enter the market following a patent expiration by allowing them to prove that their versions are bioequivalent to the brand-name drugs rather than undertaking the same set of clinical trials as the patent holder. The effective patent life (the number of years of patent life remaining after FDA approval) has increased from an average of 8 years in the early 1980s to 9.5 years in the early 1990s and potentially to 13 to 15 years for some drugs developed in the late 1990s.
 Developers of pediatric drugs and drugs aimed at diseases with low incidences get additional special treatment. 


Patent protection does cover drugs developed through government-sponsored research. For example, d4T was first developed as a cancer drug in 1966 by the Michigan Cancer Foundation using public funds. Its application as an AIDS drug was discovered by researchers at Yale University, which holds the patent and licenses it to Bristol Meyer’s Squib.
 The National Institutes of Health discovered ddI (another AIDS drug) and licensed it to Bristol Meyer’s Squib with a provision requiring fair pricing that has not been enforced.
 A Boston Globe investigation found that of the 50 best-selling drugs approved by the FDA between 1992 and 1997, 48 had received federal funding during some part of their development. Moreover, half of the “new” drugs approved by the FDA in the 1990s were new formulations or new compounds of previously approved drugs.
 


Patents do prevent another company from producing an identical drug. They do not prevent another company from producing a similar but slightly differentiated drug. Breakthrough drugs may only have one to six years of pure monopoly status before a similar patented drug enters the market.
 

Pricing of drugs and market structure


Prices for new drugs depend on both the costs of production and the demand for the drug. 

· Demand for a given drug depends on the availability of substitutes, the degree to which the illness is life-threatening, resources available to spend on health care, and the awareness of the health care community of the drug. A new drug with few substitutes and high visibility is able to command a high price. As brand-name substitutes become available (sometimes with fewer side effects or other desirable attributes) demand usually falls and so does price. According to the CBO, sales of the typical drug peak after 9 or 10 years of marketing. Typically, “breakthrough” drugs without close substitutes are introduced at premium prices that tend to increase as the drugs become more widely used
. Demand in the U.S. has historically been insensitive to price due to the separation of the consumer of the drug from the prescription writer and, when drugs are covered, due to the third-party payer insurance system. The cost-consciousness of managed care organizations (and of states attempting to control Medicaid costs) is changing the degree of price sensitivity. 

· Neither consumers nor physicians consider generic drugs to be perfect substitutes for brand-name drugs. As a result, brand-name drugs sell for three times the price of generic drugs.

· Total costs of production depend on R&D expenditures, marketing costs, and the marginal cost of production. Although there appear to be few economies of scale in production (where small batches are usually produced to ensure quality), firms need large sales volume to cover the high R&D and marketing costs. According to the CBO report, “promotional spending for a brand-name drug can run as high as 20 percent of total sales.” Much of the promotional spending is used to market directly to health care professionals. Big firms have an advantage given their ability to spread these costs over a large number of products.


Pharmaceutical companies compete on the basis of price, product differentiation and advertising. Patent protection and the length of the approval process limit entry into the industry. Even so, other pharmaceutical firms have an incentive to develop similar products as long as they believe it is possible to make a reasonable rate of return. Although the pharmaceutical industry as a whole is not highly concentrated, concentration ratios for some narrowly defined drug classes are much higher. One study found that in 1998 the top three drugs, based on retail sales, combined for 90% of the market for anti-histamines, 81% of the market for anti-ulcerants, 81% of the market for cholesterol reducers, and 71% of the market for anti-depressants.

Price discrimination


Within the United States the same drug will sell for a wide range of prices.  Prices are discounted for large purchasers and insurance companies that make use of formularies (recommended drugs) to control costs. Those who have no insurance coverage and insurers who do not use formularies pay the most. Discounts seem to favor those who have the ability to influence drug usage – hospitals, long-term care facilities, HMOs, etc. – over those who do not (retail pharmacies, for example).


Prices for drugs vary significantly from country to country. Prices tend to be lower in countries with national health systems or where the government pays for a large share of health care. These governments use their buying power to negotiate price concessions, impose price ceilings, regulate pharmaceutical companies, threaten compulsory licensing, and use other techniques to keep prices low. American pharmaceutical manufacturers accuse other nations of “free-riding” on their research and development efforts and claim that if other nations paid more for drugs, American consumers could pay less. 

Prices for anti-retroviral treatment in less developed countries


A May 2000 survey of price differences between Europe and East Africa for 15 essential drugs (including both drugs for HIV/AIDS treatment and for other tropical diseases) concluded that prices for certain brand name drugs were sometimes twice as high in Africa as in Europe. There were also wide variations in availability and prices within and between African countries.
 


In the past, pharmaceutical companies were reluctant to disclose their international pricing strategies, preferring to negotiate prices on a case-by-case basis. International concern over the scale of the AIDS crisis and the affordability of treatment, coupled with the threat of generic manufacture of anti-retroviral treatments, placed pressure on pharmaceutical companies to negotiate lower prices and make them public. Pharmaceutical companies progressed through several rounds of price-discounting, with the March 2001 prices being fully disclosed to the public.


There are at least three reasons why pharmaceutical companies resisted offering cheap anti-retroviral therapies to less developed countries:

· The companies feared re-importation of the reduced-price drugs into developed countries. (Indeed, bills have been introduced before Congress aimed at encouraging this action). Pfizer reformulated one of its capsules into a tablet to make identification of re-imported drugs easier.

· The companies feared that politicians and HMOs in the U.S. will ask for the same low prices paid by developing nations. However, this step would be risky in that it would give pharmaceutical companies less incentive to undertake “humanitarian” efforts in the future. 

· The companies are concerned about pressures to expand these lower prices to all developing countries and to reduce prices on drugs for such diseases as malaria or tuberculosis which are also a substantial threat in developing countries.  The director-general of the Association of the British Pharmaceutical Industry, Trevor Jones, stated “While the industry is more than willing to do what it can, it cannot act as a sort of National Health Service to the World.”
 There is also difficulty in defining which nations qualify as “developing.”

To be effective over time and to reduce the likelihood of resistance, antiretroviral treatments must be taken in certain combinations. The standard treatment in industrialized countries is a “triple cocktail” therapy that includes at least one protease inhibitor and two other drugs. Triomune, a combination of 3TC, d4T and NVP, is a fixed-dose example of combination therapy. Triomune is produced by several different generic manufacturers, including Cipla of India. It allows patients to take one pill twice a day, significantly increasing the likelihood of compliance. The British medical journal Lancet reported in July 2004 that Triomune was safe and effective in a six-month study of the drug in Cameroon.
 Double combination therapies are sometimes prescribed in the developed world to reduce side effects or maximize future drug treatment options. Kaletra is the best-selling protease inhibitor in the United States; its manufacturer, Abbott, recently increased the U.S. price of its component drug, ritonavir, which has become prominent as a “booster” for other protease inhibitors.
 

Table 1: Prices of selected Anti-retroviral Treatments, March 2001
 and April 2004

	Drug
	Originating company price 2001
	Best generic price 2001
	Originating company price 2004
	Best generic price 2004

	Videx (ddI)
	$310
	$131
	$310
	$146

	Crixivan (IDV)
	$600
	
	$400
	$321

	Combivir (ZDV + 3TC)
	$730
	$275
	$237
	$197

	Videx + Crixivan + Zerit
	$900
	
	
	

	Kaletra (lopinavir + r)
	
	
	$500
	$1971

	Triomune (3TC + d4T + NVP)
	
	
	
	$168


Sources: For 2001 data, Gellene, Denise, “AIDS drug pricing controversy opens door to wide debate,” Los Angeles Times, March 25 2001. DeYoung and Brubaker, “HIV drug price cut for some in Africa,” Washington Post, March 15, 2001.  For 2004 data, Medicins Sans Frontieres, “Untangling the Web of Price Reductions,” April 2004, available at www.accessmed-msf.org. 

Table 1 provides information on the reported prices of a few anti-retroviral drugs in March 2001 and April 2004. During this period, there has been an increase in the number of fixed-dose combinations available. Moreover, the entrance of new generic competitors has lowered the prices of many ARVs. However, newer ARV therapies (like Kaletra) still command high prices, even when produced by generic companies. Although these prices represent substantial discounts from developed world prices, they are still high relative to average annual income in sub-Saharan African countries. It is clear that treatment with anti-retroviral drugs will only increase if African governments commit greater resources and if developed nations help with additional funding. 


Originating companies such as Merck or GlaxoSmithKline have different criteria for determining which countries get preferential pricing for AIDS drugs. Merck looks at access to resources (using the Human Development Index) and HIV/AIDS prevalence rates. GlaxoSmithKline offers preferential pricing to countries in sub-Saharan Africa and others designated as LDCs. Many other companies negotiate prices on a case-by-case basis.
 Through its global AIDS program, the United States purchases ARV drugs for use in developing countries. However, the fund is used only for purchases of brand name drugs, not for generic copies. Critics assert that more people could be treated through purchases of the cheaper generics.
 
Patents


A headline in the Jakarta Post (March 13, 2001) put the issue of patent rights quite bluntly: “Millions die of AIDS just to respect patent rights.” The headline reflects the barrage of criticism aimed at a lawsuit filed in February 1998 by 39 pharmaceutical companies against the South African government.


A South African law, the Medicines and Related Substances Act of 1997, allows the government to address national health emergencies through compulsory licensing and parallel importing. Compulsory licensing allows the government to license local companies to produce generic versions of patented medicines. Parallel importing allows the importation of patented medicines at the lowest available prices. As of 2001, the Act had not been implemented and AIDS had not been declared a national emergency.


The controversy over the threatened use of compulsory licensing in South Africa brought to the world’s attention several old controversies over patents and national interests. Under what conditions can countries (developed and developing) break patent laws? Is it in the best interests of developing countries to recognize foreign patents, particularly on pharmaceuticals? Do patents prevent developing countries from addressing severe health crises?


The widespread recognition of pharmaceutical patents is relatively recent. In 1989, half of the 101 nations that had signed the Paris Convention for the Protection of Intellectual Property did not recognized patents for pharmaceuticals. Many other nations had laws allowing compulsory licensing for patented pharmaceuticals that were not produced within the nation’s borders.
 Still others issued patents of much shorter duration. Until 1987, Canada routinely approved applications for compulsory licensing, paying a royalty of 4% to the patent-holder. 


Patent protection for all forms of intellectual property increased in the late 1980s and early 1990s through threats of trade sanctions from the U.S. government and eventually through the passage of the Agreement on Trade-Related Aspects of Intellectual Property Rights, or TRIPS, in the 1994 Uruguay Round of the General Agreement on Tariffs and Trade. Pharmaceutical companies claim that if there was less “free-riding” on their research and development efforts, drug prices could be lowered for everyone and more research and development could take place. 

Less developed countries resisted pharmaceutical patents for a variety of reasons, including the high opportunity cost of spending government health care money on patented drugs and the overall lack of resources for health care. Their decisions to sign the TRIPS document were based on promises of increased foreign direct investment.


In the TRIPS agreement, patents for pharmaceuticals were standardized to last 20 years from the filing of the initial patent application. All members of the WTO are expected to recognize pharmaceutical patents, although most developing countries are phased in over time. In TRIPS, developing countries (such as South Africa) were not required to enforce patents on intellectual property until January 2000; the least developed countries (such as India) were granted extensions until 2005.


TRIPS allows all countries to use compulsory licensing under certain circumstances (including national emergencies and anti-competitive practices by the patent-holder) as long as they offer fair compensation to the patent holder. Through compulsory licensing, domestic producers can begin production of a patented product without permission of the patent holder. TRIPS does not restrict the use of parallel importing. Thus, any country can import a patented product from its lowest cost producer, as long as it is legally produced (i.e. not in violation of a patent). South Africa’s Medicines and Related Substances Act did not directly violate TRIPS (to which it did not need to comply prior to January 2000 anyway) but portions of it were ambiguously worded and could be interpreted to allow South Africa to issue a compulsory license without attempting to pay a reasonable fee to the patent holder.
 


Support for pharmaceutical patents appears to have eroded due to the negative publicity received by the pharmaceutical companies following the filing of their lawsuit in South Africa. For example, Gail Wilensky, head of the Medicare system under George Bush, stated that “Rethinking whether we are in exactly the right balance point on intellectual-property rights is a reasonable response” to the outcry over drug prices.


On April 18, 2001, the pharmaceutical companies dropped their suit against the South African government. Whether they did so on humanitarian grounds or to end the negative publicity that threatens patent protections is unclear. Nonetheless, the November 2001 WTO meeting in Doha, Qatar produced a declaration that provided a 15-year grace period to the least developed countries for implementing the TRIPS agreement and also confirmed the rights of developing countries to use compulsory licensing to address public health issues. The key to gaining agreement at the Doha WTO meeting appeared to be the decision by Canada to break Bayer’s patent on Cipro (the one antibiotic proven effective against anthrax) and the pressure used by the U.S. government to get Bayer to lower the price of Cipro in the United States. 


Amid worries that the grace period extension will result in an explosion of copies of branded pharmaceutical products, U.S. trade negotiators are now attempting to strengthen protections for brand-name drugs by writing into trade treaties a requirement that developing countries wait five years before approving generic copies if they are relying on test data compiled by the original manufacturer. This requirement would apply to both patented and non-patented medicines currently available or under development.
 If successful, the newer AIDS drugs would not be subject to the same degree of generic competition in developing markets.

In August 2003, members countries in the World Trade Organization agreed to remove the final barrier to importation of cheaper drugs by least developed countries. The new agreement allows countries that cannot produce drugs domestically to obtain them from cheaper sources as long as they prevent re-exportation to industrial countries and other potential abuses.
 However, the acquisition of these drugs and their widespread use requires political commitment, monetary and human resources, and in many cases the development of a health care infrastructure. These problems cannot be solved through changes in patent law alone. 

	APPENDIX 1: HIV prevalence rates for adults (ages 15-49)  in sub-Saharan Africa, 1997 and 2003

	Country
	1997
	2003
	Country
	1997
	2003

	Zimbabwe* 
	25.84
	24.6
	Democratic Republic of Congo
	4.35
	4.2

	Botswana* 
	25.1
	37.3
	Gabon 
	4.25
	8.1

	Namibia* 
	19.94
	21.3
	Nigeria 
	4.12
	5.4

	Zambia* 
	19.07
	16.5
	Liberia 
	3.65
	5.9

	Swaziland* 
	18.5
	38.8
	Eritrea 
	3.17
	2.7

	Malawi* 
	14.92
	14.2
	Sierra Leone 
	3.17
	

	Mozambique* 
	14.17
	12.2
	Chad 
	2.72
	4.8

	South Africa* 
	12.91
	21.5
	Ghana 
	2.38
	3.1

	Rwanda 
	12.75
	5.1
	Guinea-Bissau 
	2.25
	

	Kenya 
	11.64
	6.7
	Gambia
	2.24
	1.2

	Central African Republic 
	10.77
	13.5
	Angola 
	2.12*
	3.9

	Djibouti 
	10.3
	2.9
	Guinea 
	2.09
	3.2

	Cote d’Ivoire 
	10.06
	7
	Benin 
	2.06
	1.9

	Uganda 
	9.51
	4.1
	Senegal 
	1.77
	0.8

	Tanzania 
	9.42
	8.8
	Mali 
	1.67
	1.9

	Ethiopia 
	9.31
	4.4
	Niger 
	1.45
	1.2

	Togo 
	8.52
	4.1
	Equatorial Guinea 
	1.21
	

	Lesotho* 
	8.35
	28.9
	Mauritania 
	0.52
	0.6

	Burundi 
	8.3
	6
	Somalia 
	0.25
	

	Congo
	7.78
	4.9
	Comoros 
	0.14
	

	Burkina Faso 
	7.17
	4.2
	Madagascar 
	0.12
	1.7

	Cameroon 
	4.89
	6.9
	Mauritius 
	0.08
	


Source: UNAIDS. Countries marked by asterisk (*) are in southern Africa. UNAIDS 
states that HIV prevalence estimation techniques have improved since 1997.
	APPENDIX 2: Development indicators for 2003 

	Country
	Gross National Income per capita (U.S. $)
	Life expectancy
	Under 5 mortality rate (per 1000)
	Population living on less than $2 per day

	Botswana
	$3,430
	38
	110
	50.1

	South Africa
	$2,790
	46
	65
	23.8

	Kenya
	$390
	46
	122
	58.6

	Uganda
	$240
	43
	141
	NA

	Zimbabwe
	$480
	39
	123
	64.2

	United States
	$37,610
	77
	8
	NA


Source: World Development Report 2004, World Bank
Suggested questions for reflection and class discussion:

1. What is the opportunity cost to the African governments and to the United Nations of providing anti-retroviral treatment to sub-Saharan Africa?

2. How does HIV/AIDS affect the stock of and acquisition of human capital in Africa? What is the impact of this on economic growth?

3. What are the obstacles to developing the health care infrastructure necessary to treat HIV/AIDS in Africa? 
4. How should a country with severely limited resources choose between prevention and treatment of HIV/AIDS?

5. What are the conditions necessary for successful price discrimination? How do pharmaceutical company global pricing strategies compare to theoretical predictions? How does parallel importing affect this strategy?

6. Why aren’t generic drugs perfect substitutes for brand-name drugs in the U.S. or in developing countries? How does this affect the pricing of drugs?  

7. The pharmaceutical industry exhibits increasing returns to scale (due to high fixed costs for research, development and marketing) but generally low marginal costs for the production of medicines. In the absence of patent protection, describe the (theoretical) profitability of the initial developer of a drug and of subsequent generic manufacturers. First assume similar marginal costs of production for all firms. Then assume that the innovating firm has lower marginal costs.  (Why might this be likely?)

8. Is knowledge a pure public good? A mixed public good? If knowledge can be transmitted at low marginal cost, what is the efficient amount of knowledge dissemination?

9. Is there an efficient life span for patents? Should effective patent life be shortened or lengthened?

10. Are patents necessary incentives for conducting pharmaceutical research? In the developed world, are there potential alternatives to patents that preserve incentives for research and development?

11. Should all countries be required to offer the same degree of patent protection? Should pharmaceutical companies fight to maintain patent protections in developing countries?

12. Should pharmaceutical companies simply focus on research and development and let governments make decisions about purchasing and distributing drugs? Or do pharmaceutical companies have a responsibility to keep developing country needs in mind when setting prices and production goals?

13. What are appropriate global strategies for pricing and production of malaria treatments, antibiotics, and treatments for other diseases prevalent in the developing world?

14. Why did the lawsuit against South Africa appear (initially) to be a good business strategy?
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