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Accelerating an AIDS vaccine for developing countries:
Issues and options for the World Bank

I.  Introduction

The worldwide AIDS epidemic is a human tragedy that is reversing the gains in life expectancy
of the last 30 years and exacerbating poverty in developing countries (see Box 1).   Worldwide, 33.4
million people are infected with HIV and 13.9 million have already died of AIDS.  More than nine out
of every ten HIV infections are in developing countries, and two-thirds are in Sub-Saharan Africa.
Every day, 16,000 people become infected.  AIDS is a fatal infectious disease for which there is no
cure and no vaccine.  Antiretroviral therapies that have extended the lives of patients in industrialized
countries are out of reach in the poorest developing countries because they are too expensive and
difficult to administer effectively in these settings.  Since 1986, the World Bank has lent $989 million for
HIV/AIDS prevention and care in 81 projects in 51 countries, primarily for information campaigns,
behavioral change (like raising condom use), and treatment of sexually transmitted diseases.1

At present, the best hope for reducing the spread of HIV and its human and economic impacts
is  through behavioral change—reducing the number of sexual partners among people with many, raising
condom use, and enabling safer injecting behavior.  Governments like those in Australia and Thailand
have shown that these measures can have an impact in reducing the spread of HIV on a national scale.
Too few countries have shown the level of political commitment necessary for an effective response.
The World Bank and its development partners, including the Joint United Nations Program on
HIV/AIDS (UNAIDS), are continuing their efforts to raise the level of policy dialogue on AIDS as a
development issue, to obtain greater political commitment and more effective programs.

Substantial benefits could be gained in terms of slowing the epidemic through concerted public
action on prevention, and this strategy must be vigorously pursued.  In addition, countries where HIV is
already widespread in the general population urgently need an HIV vaccine to add to their arsenal in the
struggle to control the epidemic.  A vaccine that is effective and affordable in developing countries
would greatly improve the prospects for dramatically reducing the scope of the epidemic, not just in
developing countries but the world over.  HIV does not respect geographic boundaries and spares no
racial, ethnic, or religious group.  No country or population is exempt.

                                                                
1 In addition, the World Bank has contributed $18 million over the past 13 years to the Global Programme on AIDS
and its successor, the Joint United Nations Programme on HIV/AIDS (UNAIDS).
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 BOX 1:  The impact of AIDS on development
 
 The AIDS epidemic has managed to wipe out nearly all of the progress of the last three decades in raising life
expectancy in Sub-Saharan Africa. In the hardest-hit countries the lifetime risk of dying of AIDS is 40-50% and life
expectancy is 10-20 years less than it would have been in the absence of AIDS.
 
 The demand for AIDS-related health care is overwhelming fragile heath systems. AIDS is exacerbating poverty in the
poorest countries.  In hospitals in major African cities, half or more of hospital beds are occupied by AIDS patients,
displacing patients with conditions that might be cured.  Access to the most basic palliative care and treatment of
opportunistic infections is severely limited.   It is killing prime-age adults—the breadwinners of households who
leave behind young orphaned children in the care of relatives or the state.  In Northwestern Tanzania, families are
coping with the economic impact of AIDS deaths by consuming less, selling assets, drawing on contributions from
the extended family, and removing older children from school to work in the home.  In coping with this short term
shock, the poorest families are sacrificing investments in human capital that are important to the welfare of the next
generation.
 
Source:  World Bank (1997), Stover and Way (1998).

Scientists now believe that an effective preventive HIV vaccine is feasible (see Box 2), but this
does not make its development a foregone conclusion. Although the public sector often has financed or
subsidized basic research for vaccines, it has limited expertise in transforming these discoveries into
marketable products. The development of vaccine products and the technology for their manufacture is
usually undertaken by the private sector, which can do this more efficiently.   In the case of an
HIV/AIDS vaccine, both public and private investment is currently small and oriented toward the needs
of the richest countries.  There are at least two reasons why private investment in an HIV vaccine is
likely to be less than the socially optimum amount:

• The technology for an HIV vaccine is an international public good.  Regardless of which firm or
country develops it, the benefits of an HIV vaccine technology will be global.  Even those who do
not invest in the research and development (R&D) will benefit.  Those who invest in the technology
will not be able to recoup revenue from many who will benefit.
 

• The private sector is unlikely to invest adequately in products tailored to the needs of developing
countries or populations with low ability to pay.

 
 At the current pace it is likely to be several decades before an effective vaccine becomes
available in OECD countries, let alone in developing countries.  An HIV/AIDS vaccine that is effective
and affordable in developing countries is even less likely to become a reality if the private sector is left to
respond to existing incentives.
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 In April 1998, the World Bank set up an institution-wide Task Force to examine ways in which

it could help accelerate the development of an AIDS vaccine for developing countries, as one element
of its broader program to combat AIDS.    The AIDS Vaccine Task Force has consulted with
numerous experts and sponsored studies both the pharmaceutical industry and of
 the potential demand for an AIDS vaccine.  It has also examined and discussed a range of possible
Bank responses, including financial instruments that could be  used to assure future markets for an HIV
vaccine in developing countries.  This work is ongoing, and country-specific case studies will shortly be
launched.
 
BOX 2:  The scientific challenges of an HIV/AIDS vaccine

The development of a safe and effective AIDS vaccine poses several scientific challenges.  A successful
vaccine must elicit immune responses capable of blocking infection by sexual, intravenous, and mother-to-child
transmission.  It must be capable of stimulating immune responses like antibodies, which may be effective at
neutralizing free virus particles, as well as cellular immune responses, which destroy incoming virus-infected cells.  In
addition, the tremendous geographic diversity of the subtypes of HIV worldwide suggests that mixtures or
“cocktails” of vaccines may be required for universal protective immunity.  Finally, there is a lack of understanding of
which anti-HIV immune responses are required for generating protective immunity against HIV and therefore which
components of HIV are necessary for an effective AIDS vaccine.

               Despite these challenges, there is now broad agreement within the scientific community that an effective
AIDS vaccine is possible.  First of all, a small but growing number of people who have been repeatedly exposed to
HIV have remained uninfected and have elicited anti-HIV immune responses that could explain their resistance to
infection.  Second, there are now several candidate vaccines that have protected monkeys from infection and/or
disease caused by the simian immunodeficiency virus (SIV), which is very similar to HIV. Third, some candidate
vaccines already in clinical trials have induced strong anti-HIV immune responses in human volunteers.  Finally,
vaccines have successfully been developed against several other viruses—measles, mumps, rubella, polio, hepatitis
B, and rotavirus, for example—with much less knowledge of their fundamental biology and pathogenesis than HIV.
 
 

 This paper reviews what the AIDS Vaccine Task Force has learned to date about the nature of
the problem of under-investment in an HIV/AIDS vaccine for developing countries, and summarizes
some of the approaches under consideration.  Its objective is to launch a discussion within the World
Bank, and – critically – with its bilateral, multilateral, and developing country partners, on the best
course of action for the institution, given its mandate, its comparative advantages in relation to the other
agencies involved in the international effort, and the likely effectiveness of alternative measures for
accelerating the development of an HIV/AIDS vaccine for developing countries.
 

 II.  Worldwide investment in an HIV/AIDS vaccine
 

 Total global research and development (R&D) for preventive HIV vaccines in both the public
and private sectors in 1998 was on the order of only US$300 million.2   Most of this is public
expenditure and is focused on basic research, as opposed to applied research and vaccine

                                                                

 2  Provisional estimate by International AIDS Vaccine Initiative (IAVI).  This number is being updated.  The United
States National Institutes of Health allocated $200 million for HIV/AIDS vaccine research in fiscal year 1999.
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development.  Privately funded R&D on HIV vaccines was probably less than $50 million per year and
fewer than 200 scientists in the private sector worldwide are dedicated to AIDS vaccine-related work,
some of it subsidized by the public sector (Batson and Whitehead 1999). Progress has been slow.
While more than 25 candidate vaccines have been developed and tested for safety and immune
response in small groups of volunteers, only one firm has embarked on Phase III clinical trials of an HIV
vaccine—the stage at which a vaccine is tested for efficacy in a large human population.3

 
 There are 10 or more subtypes of HIV in the world.  Research to date has focused on a

vaccine for HIV subtype (or clade) B, which is the predominant strain in North America, Europe,
Australia, and Japan.  However, the predominant subtypes in Subsaharan Africa and Asia—where the
epidemic has hit hardest—are subtypes A, C, D, and E.  There is no guarantee that a vaccine based on
subtype B will be effective against these other subtypes.  Further, cellular immunity—which is thought to
be important for protection against HIV—is influenced by the genetic makeup of the individual.  Even if
a vaccine is not specific to a subtype of the virus, the effectiveness could vary across populations.  An
HIV/AIDS vaccine for use in developing countries should also be inexpensive and easily administered
(preferably oral).  Other important characteristics include: a minimum number of doses, preferably one;
long-term immunity; heat tolerance; and long shelf life. The vaccine should be as efficacious as possible.4

In addition, since it would be costly to test every potential recipient for HIV before being vaccinated,
the preventive vaccine should not be harmful to people who are already infected.

 
 According to the International AIDS Vaccine Initiative (IAVI), only about $5 million per year is
being spent on AIDS vaccines that are specifically designed for use in developing countries.  One
efficacy trial for a clade B/E vaccine is underway in Thailand; the only other ongoing efficacy trial is in
the United States.5  In it’s 1998 “Scientific Blueprint”, IAVI laid out a research plan that was most
likely to result in an AIDS vaccine for world use by 2007.  The estimated cost of the plan was $350-
$500 million over this period (IAVI 1998).
 

                                                                

 3 Many of these candidates, while safe, have a low probability of being effective because of poor immunogenicity.
Nevertheless, it is difficult to know whether laboratory assays will predict the effectiveness in human beings.  There
are at least a half dozen of these that warrant additional clinical study and efficacy trials (Peggy Johnston, IAVI,
personal communication).

 4 Vaccine efficacy is defined as one minus the ratio of the incidence of infection in vaccinated and unvaccinated
groups of people.  However, efficacy as measured in vaccine trials is not the only factor affecting the impact of a
vaccine on community levels of infection (McLean and Blower 1995).  The duration of immunity, the level of
infectiousness and incubation period of HIV among vaccinees are also key variables.  “...in areas of moderate to high
transmission, low-efficacy vaccines administered at high coverage levels could act to significantly reduce the
endemic prevalence of HIV-1”(Anderson and Garnett 1996).   Haber, Watelet and Halloran (1995), point out that a
vaccine that is not efficacious at an individual level but that reduces the infectiousness of HIV (the probability of
transmission) among those vaccinated could have an important effect in reducing infection in the population.
Anderson, Swinton, and Garnett (1995) find even that a low-efficacy vaccine that protects for only a few years “...can
save many lives if significant coverage is maintained over many years.”

 5 VaxGen is supporting a trial of a bivalent B/E gp120 envelope vaccine in Thailand and is also conducting a US trial
of a clade B vaccine.
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 In contrast to the limited funds spent on AIDS vaccine development, an estimated $2 billion
annually is being spent worldwide on research for AIDS treatment, much of it in the private sector. 6

There is far more certainty for the private sector about the profitability of this research. There are more
than 33 million people infected worldwide, almost all of them adults who would be willing to pay some
amount for treatment when they fall ill. Three million of those infected live in industrialized countries
where purchasing power is high.  Hogg and others (1998) estimate that $2.9-$3.3 billion was spent on
antiretroviral drugs for AIDS patients in North America and Europe in 1997.7  Middle-income countries
are also becoming important purchasers of these expensive drugs, which must be taken continuously for
the rest of the patient’s life at a cost of $7,000-$12,000/year.   In 1998, Brazil spent $303 million on
antiretroviral drugs for treating AIDS patients, and in 1999 it is projected to spend $544 million.8

 

 III. The potential market for an AIDS vaccine in developing countries
 

 There are 2.5 billion adults of reproductive age in developing countries who are not infected with
HIV, including 260 million in the hardest-hit region, Sub-Saharan Africa.  This is the number of people
who might benefit today from an AIDS vaccine. However, this is not the same as the “demand” for the
vaccine, which is the number of doses that would be purchased by government and private individuals at
different prices.  The demand for an AIDS vaccine in developing countries will depend, among other
things, on:
 

• the characteristics of the vaccine, in terms of its efficacy for relevant strains of the virus, its
safety, the number of doses to infer immunity, and its ease of administration in the conditions in
developing countries;

• the price of the vaccine;
• levels of income in developing countries and the willingness of international donors to purchase

the vaccine for the poorest countries or the poorest people;
• the perceived vulnerability of different populations to becoming infected, their potential for

spreading the virus, and their political clout; 9 and
• the costs and capacity of the public and private sectors to administer the vaccine.

                                                                

 6 The US National Institutes of Health budgeted $482 million for research on therapeutics and $526 million for
research on etiology and pathogenesis of HIV/AIDS in FY 1999, out of a total AIDS research budget of $1.73 billion.
These preliminary estimates are under revision.

7 Based on data from British Columbia, Hogg and others (1998) assumed that a quarter of all HIV-positive persons are
using antiretroviral therapy at any point in time; they used the average 12-month drug costs in British Columbia as
the average annual expenditure per patient treated in North America and Western Europe.

8 Pedro Checquer, Brazil AIDS Control Program (personal communication, 7/99)

9 The political climate is a key factor affecting demand.  Political pressure could force the hand of government—even
if the vaccine is very expensive—to guarantee access to an HIV vaccine to everyone.  For example, some Latin
American governments must provide expensive triple-drug antiretroviral therapy to all AIDS patients who ask for it,
irrespective of the cost.  On the other hand, if the vaccine is perceived to be less than 100% safe, people who are at
relatively low risk of contracting HIV may refuse to be vaccinated, lowering demand.  These reactions are difficult to
anticipate.
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The relation between the price of an HIV vaccine and the number of doses purchased is not
known.  Childhood vaccines are provided at very low prices to the public sector in developing countries
and free to the population.  The price of all four basic childhood vaccines10 combined is less than US$1
per child.  Nevertheless, even at these low prices, coverage is far from universal—about 70-80 percent
of children under one year of age.  The initial price of an HIV/AIDS vaccine is likely to be much higher,
measured in dollars or tens of dollars, not cents.  Delivery costs—estimated at about $14 per child in
the poorest developing countries for the childhood vaccines11—could also be higher for HIV, since
delivery systems for immunization of other groups in the population, like young adults, may have to be
set up.  Thus, only a share of all who could benefit from an HIV vaccine will ever be vaccinated.

Global spending on childhood vaccines is estimated at $4 billion annually, of which spending in
low- and middle-income countries accounts for about $200 million, most of it financed by the public
sector.  But this may not be a good guide to potential spending for an HIV/AIDS vaccine.  First, the
current market for childhood vaccines in developing countries represents a “maintenance” phase, as
older children were immunized in previous years.  When an HIV/AIDS vaccine becomes available,
there will be initial large “catch up” demand, since none of the population will have been previously
immunized.  Second, AIDS is almost always fatal and it primarily affects prime-age adults.  While most
childhood vaccines are purchased by or for government programs, adults (even poor adults) may be
more willing to pay for an HIV vaccine than for childhood immunizations.  No study has attempted to
measure the public or private demand response to hypothetical HIV vaccines of different prices or
characteristics in a developing country setting.

Historically, vaccines become available and affordable for developing countries after the market
in OECD countries has matured. Only after substantial saturation of the OECD market do competition
and over-capacity generate the willingness among firms to sell their product at marginal prices that are
affordable in developing countries.  For example, the hepatitis B vaccine appeared in 1982 but did not
effectively become available in developing countries for 10-15 years, when its price had dropped from
$150 to about $2-4 for the 3-dose vaccine series.  Thus, even when a new product becomes available
in OECD countries, it often takes many years for the product to become available and affordable in
developing countries.

IV.  Why isn’t industry investing?

A study commissioned by the World Bank AIDS Vaccine Task Force of industry’s perspective
on HIV/AIDS vaccine R&D concluded that companies do not believe there will be a realistic
commercial return on the required investment for an HIV vaccine in developing countries (see Box 3).
There are two important contributing factors.

                                                                
10BCG, oral polio vaccine (OPV, 4 doses), diptheria-pertussis-tetanus (DPT, 3 doses), and measles.

11 UNICEF/WHO (1996).
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 BOX 3:  Industry’s perspective on HIV vaccines
 
 The World Bank and the International AIDS Vaccine Initiative (IAVI) recently commissioned a study of the factors
affecting private sector research and development of an AIDS vaccine.  The study team interviewed 15 companies
and seven international experts on AIDS vaccine development.  Of the firms interviewed, two were large firms
involved in AIDS therapy, six were large vaccine manufacturers, and seven were smaller biotechnology firms that
specialize in early stage research. Biotechnology firms eventually sell their technological discoveries to larger
pharmaceutical companies that have the infrastructure, resources, and technical know-how to conduct clinical trials
and large-scale production.  Only one of the interviewed firms was involved in Phase III efficacy trials for an HIV
vaccine, four were involved in Phase I and II early clinical trials, and seven were in pre-clinical stages of an AIDS
vaccine.  Two firms were very large and not involved in HIV vaccine work, and a third had discontinued work on an
HIV vaccine.  In each firm, senior managers and/or CEOs were interviewed.

 
 The study recommended that the World Bank pursue activities to guarantee a profitable developing country market
for an AIDS vaccine, which could be influential to private R&D in the long run.  The World Bank should also
consider making short-run investments that will speed the access of developing countries to an AIDS vaccine when
it becomes available.  Enhanced lending for existing vaccines in developing countries and investments in
infrastructure necessary to implement them quickly will help to demonstrate that viable LDC markets exist.  The study
also recommended that the World Bank consider activities in the short term that will accelerate the pace and
relevance of HIV vaccine clinical trials in developing countries.

 
Source:  Batson and Whitehead (1999, forthcoming).

The potential market is perceived to be small

Private investment in research on an HIV/AIDS vaccine is based mainly on firms’ assessment of
the potential market in high-income, OECD countries.  There are two points of view.  Some firms
believe that there will be substantial demand for a safe and efficacious HIV vaccine of the order of
magnitude of that for the hepatitis B vaccine.  Other firms believe that because HIV is spreading slowly
in the developed world and therapies have been successful in extending the life of patients, the OECD
market will be small at the outset and slow to develop.  Firms that believe there is a potential OECD
market are investing in HIV vaccine R&D.

With only one exception, the Task Force’s study of industry found that the potential market for
an AIDS vaccine in developing countries was not cited as a factor in R&D investment decisions, nor is it
a factor in decisions on investing in most products.  The more involved a firm already was in developing
country markets, the lower was its estimate of the potential sales of an HIV/AIDS vaccine in those
markets. Even firms that anticipated some developing country demand expected that their R&D costs
will be recouped in the OECD market.  Acceptance of market segmentation for the purpose of
pricing—price “tiering”, enabling firms to maintain high prices in OECD markets while charging marginal
costs in developing countries—will be critical if firms are to introduce an HIV vaccine in developing
country markets for a price that these
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countries could reasonably afford.  Based on their experience to date, the firms cited lower-than-
expected uptake of new vaccines developed since the 1970s, like hepatitis B, yellow fever, and Hib12,
as evidence that work on future “high-priority” vaccines may not necessarily be rewarded by adequate
sales.

The late-stage development costs of an HIV vaccine are high and the probability of success
uncertain

There are many steps in bringing new vaccines to the market, which under normal circumstances
can take a decade or more (see Box 4). The normally very long time horizon for developing a
commercial product—from 10 to 30 years—means that the commercial benefits of developing an AIDS
vaccine are far in the future and thus highly discounted in making investment decisions.   In the case of
an HIV/AIDS vaccine, there has been no good animal model and the correlates of immune protection
remain unknown.  As a result, the science has been challenging and the level of industrial investment low.
More than a decade after the effort to develop an HIV vaccine was launched, there is only limited
clinical testing underway and no scientific consensus on the best approach.  Safety issues have
prevented the testing of live attenuated or whole killed vaccine candidates in humans.  While there are a
few novel approaches in the early phase of testing, only one recombinant vaccine candidate globally has
entered an efficacy trial.

A large-scale trial is needed to show the efficacy of any given vaccine candidate, but because of
the huge expense of such trials ($10-30 million) industry is unwilling to pay for them unless there is a
high degree of certainty that the vaccine will be efficacious.  The main approaches for an HIV/AIDS
vaccine at present have few or no current vaccine analogues, which means there is still a large degree of
uncertainty about their efficacy in a large trial, even after safety and immunogenicity are demonstrated.
HIV vaccine efficacy trials in industrialized countries are particularly expensive because the incidence of
HIV is low and the sample size would have to be very large. Trials in developing countries with higher
HIV incidence could be smaller, but there are hidden costs such as political barriers and inadequate
infrastructure. Since levels of protection against different strains of HIV cannot be assumed, it is highly
likely that vaccines based on different strains will have to be tested in areas where those strains are
prevalent.  The additional costs of expanding the trial of a single vaccine candidate beyond one OECD
country to include a vaccine for multiple strains of HIV in additional sites has been estimated at $100
million.  Further, efficacy trials usually involve some limited investment in manufacturing process and
plant, investment that is lost if an efficacy trial does not result in a commercial product.

                                                                
12 Haemophilus influenzae type B.
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BOX 4:  Vaccine clinical trials

Once a vaccine has been shown effective in animal models, it must be tested in people.  These studies, called clinical
trials, determine the safety, immunogencity, and efficacy of candidate vaccines.  They provide the data necessary for
regulatory agencies to decide whether or not a product should be licensed for use in their market.  Before a vaccine
will be recommended globally, efficacy studies are also required in different epidemiological sites (Asia, Africa,
Europe, North America, Latin America).  Often, governments will also require efficacy studies be repeated in their
own country before agreeing to license a product.  There are three types of human clinical trials that must be
conducted without exception before a vaccine will be considered for licensure.

Phase I:  Safety  Phase I trials determine the safety and preliminary dosing studies of a vaccine candidate in a small
sample of 10-30 people.  They are generally conducted in healthy adults at low risk of HIV infection, take six months
to one year, and cost about $1-3 million.

Phase II:  Immunogenicity.  Phase II trials measure the safety and immune response in a larger sample of several
hundred volunteers.  They measure whether the vaccine candidate is stimulating the immune function or some other
marker that may be indicative of protection.  These studies are usually conducted in persons at high risk of HIV
infection, typically take 6-24 months, and cost roughly $2-4 million.

Phase III:  Efficacy.   In the third and final phase before licensure, the efficacy of the vaccine candidate in protecting
against disease is tested in a large population (5,000 to over 50,000 people).  Efficacy is measured as the difference
between rate of disease in people who receive the vaccine and in others who receive a placebo. The lower is the
incidence of the disease in the population or the smaller is the anticipated impact of the candidate vaccine, the larger
must be the sample of people who participate to demonstrate an effect. These studies take 2-4 years and can cost
$10-30 million, depending on the size of the study.

A high level of efficacy does not guarantee an equivalent level of effectiveness when a vaccine is offered in the field.
Efficacy trials typically select healthy volunteers and administer the vaccine or placebo under very carefully
controlled conditions.  Neither of these are assured in field conditions in developing countries.  In a number of
instances, so-called “Phase IV” “effectiveness” trials have been conducted to demonstrate the true costs and
effectiveness of vaccines in typical field conditions.

V.  What can the World Bank do?

The mission of the World Bank is to alleviate poverty and to promote economic growth.  It
pursues these objectives through three traditional channels—lending to developing country governments,
engaging in policy dialogue, and conducting economic research.13  In the case of an HIV vaccine, the
World Bank objective is not only to ensure that a vaccine is developed, but also to guarantee the broad
and early access of developing countries to a vaccine adapted to their needs.   The World Bank does
not lend money to the private sector of any country.  However, the International Finance Corporation
(IFC)—the World Bank group’s investment bank for developing countries—can lend directly for
private sector projects in developing countries. International Development Association (IDA) credits are
available to the poorest countries on

                                                                
13 In fiscal year 1999, total World Bank commitments to developing countries amounted to $22.2 billion in IBRD
lending and $7.0 billion in IDA credits.   Since 1970, total World Bank lending for health, nutrition, and population
(HNP) amounted to $15.8 billion.  Over the years 1995-98, average annual lending for HNP was $1.6 billion.
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highly concessionary terms.  With the exception of a small amount of money provided through the
Development Grant Facility (about $130 million per year), the World Bank does not make grants to
developing countries or institutions.

Given its institutional mandate, what can the World Bank do to accelerate the development and
availability of an HIV vaccine for developing countries?   There is a range of possibilities that warrant
consideration.  First and foremost, the Bank can engage governments in policy dialogue, pointing out the
economic impact of AIDS, the government responsibility for prevention, the issues surrounding
development of an HIV/AIDS vaccine in developing countries, and actions that will promote the
process.  Such a dialogue will condition the effectiveness of any other instruments or mechanisms that
the Bank might propose to accelerate an AIDS vaccine, and can also help to broaden and reinforce the
commitment within governments and thereby buttress the work of agencies with a more specialized
health focus.  Beyond this, the Bank can seek to influence the private R&D investment for an AIDS
vaccine through existing and future financial mechanisms or instruments.  There are two strategies for
this:  “push” activities that directly contribute to increasing R&D for an AIDS vaccine in the short run,
and “pull” activities that provide incentives for private R&D by raising the expectation of a future return
on these investments.   An example of “pull” activities are different types of “assurances” on the size
and profitability of a future market for vaccines in developing countries should a safe, effective, and low-
cost vaccine be developed.  A successful strategy is likely to incorporate intense policy dialogue
accompanied by both “push” and “pull” interventions.14

Policy dialogue

The World Bank can play a crucial role in accelerating global HIV/AIDS vaccine development
by elevating the seriousness of the AIDS epidemic in the dialogue with developing country
policymakers, raising the level of political commitment to support HIV/AIDS vaccine research and
development, and helping to forge partnerships between developing countries, industry, and international
donors.  The Bank’s credibility and access to treasury and finance officials, as well as
development/health leaders, puts it in a strong  position to engage all actors in the policy dialogue, and
reinforce the efforts of specialized agencies.

To raise the support for AIDS vaccine development, policymakers must first be convinced that
AIDS is a serious development issue that will set back investments in all sectors of the economy if not
addressed as early as possible with effective prevention efforts.15  Since there is no HIV/AIDS vaccine
and no cure for AIDS, the highest priority must be to prevent HIV in the most cost-effective manner,
using existing proven interventions to change behavior.  Policymakers also need to understand that an

                                                                
14 For a more detailed discussion of the specific “push” and “pull” instruments and issues of implementation, see the
Background paper by Rosenhouse (1999).

15 The Bank is in fact already engaged in this dialogue through current lending operations and analytic contributions,
such as Confronting AIDS  (World Bank 1997).  These efforts could be reinforced.
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AIDS vaccine will be a useful, even critical, prevention tool, but its availability at an affordable price and
in a form that can be effective in developing countries cannot be assumed.  Without the proactive
involvement of developing countries themselves, it could easily be 20-30 years before an affordable
vaccine becomes available for their needs.  Partnerships between governments, industry, and civil
society can pave the way for ensuring broad access to an effective and affordable vaccine by fostering
political support and greater research and development for AIDS vaccines in developing countries with
appropriate and transparent locally-determined safeguards.  Vaccine development is a protracted
process in which multiple candidates will have to undergo multiple efficacy trials in populations where
the vaccine will be applied.  While there are always risks involved in such endeavors, the developing
countries bear very high risks of inaction.

“Push” interventions

Both basic research and clinical testing are essential in developing a new vaccine.  In the case of
HIV/AIDS, the basic research strategy is well funded by national research institutions in industrialized
countries.  Clinical testing and development of a marketable vaccine product has always involved the
private sector.  “Push” interventions lower the costs and risks of private R&D for an HIV/AIDS
vaccine, either through direct subsidies or by lowering transactions costs.

1.  Direct support for vaccine research

The most direct way of accelerating R&D for an HIV/AIDS vaccine in developing countries is
to directly subsidize the relevant scientific research.  However, as previously noted, the World Bank has
very limited ability to confer grants and the grants that are awarded are small. Further, the World Bank
does not have the capacity to evaluate the merits of alternative scientific approaches for developing an
AIDS vaccine.

Nevertheless, the World Bank has supported HIV vaccine research indirectly through
participation in the International AIDS Vaccine Initiative (IAVI), an international non-profit, non-
governmental organization set up by the Rockefeller Foundation in 1996.  IAVI’s mission is to ensure
the development of safe, effective, accessible preventive HIV vaccines for use throughout the world.  Its
objective is to stimulate investment and demand for HIV vaccines that will benefit the whole world,
including developing countries. IAVI works with both the public and private sectors, pursuing this
objective through advocacy, targeted support to R&D for novel vaccine approaches, and measures that
reduce obstacles to private investment.  Last year, it launched two vaccine development partnerships in
sub-Saharan Africa.  The World Bank contribution to IAVI has grown from $200,000 in 1997 to
roughly $1 million annually in 1998 and 1999,16  and it is represented on IAVI’s Board of Directors.
Given the limited availability of grants from the World Bank (about $20 million in grants is available
annually for the health sector), it is unlikely that its own financial contribution could be increased

                                                                
16 1998:  $1 million ($400,000 from the Global Forum for Health; $600,000 from the DGF); 1999:  $940,000 from the DGF;
2000:  $700,000 from the DGF.
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substantially under the existing structure.17 Irrespective of whether additional grant funds could be found,
the World Bank could play a role in leveraging contributions to IAVI from international organizations
and bilateral donors to accelerate the vaccine product development and testing effort.

2.  Reducing the costs or risks of vaccine clinical trials in developing countries

This strategy will accelerate the development of vaccines for developing countries, ensure that
whatever product is developed will address the infrastructure and delivery constraints, and encourage
investments by industry and donors in the infrastructure that would make immunization possible.
Investments and improved collaboration will enhance the capacity of developing country researchers to
engage in this type of research and the prospects for eventual local production of vaccines or important
components of them.

This would be a new activity for the World Bank, but there are several ways that it might
participate using its traditional instruments.  This might include:  elevating HIV/AIDS vaccines in the
policy dialogue with developing country governments and smoothing the way for collaboration with
industry for conducting clinical trials (discussed above); lending to developing countries for infrastructure
and capacity building that are necessary to conduct vaccine trials; and lending for the finance of vaccine
trials themselves in countries where partnerships have been established.18   In this activity, the Bank
would presumably focus on elements that add to what is already being done through its financial
contributions to IAVI.

“Pull” interventions

Pull interventions create incentives for increasing private R&D for an HIV vaccine for
developing countries by demonstrating or guaranteeing a substantial market in developing countries or
other form of financial return on investment.

1.  Expanded lending for existing vaccines

                                                                
17 Larger contributions could be sought from the Bank’s net income (after any necessary increases in reserves).
However, this would require the approval of the entire membership of the World Bank, which would have to weigh
the use of net income for funding HIV vaccines against other alternative uses—notably additional resources for IDA,
which serves the poorest countries, or the Highly Indebted Poor Countries Initiative (HIPC). Furthermore, as net
income is expected to experience a downturn in the next few years, the share for reserves is likely to increase.

18 One interesting possibility would be a “learning and innovation loan”, or LIL for roughly $5 million that could be
used to strengthen the capacity of drug and vaccine regulatory authorities and to finance a share of the expenses of
an AIDS vaccine clinical trial.   This “buy in” from a developing country into an AIDS vaccine trial could be used to
leverage better terms from its pharmaceutical partner on quick and low-cost access to the eventual vaccine and/or
advance agreement on sharing of intellectual property rights.  The LIL would strengthen local capacity, reduce the
gap in time between discovery and access to a vaccine, and reduce the short term costs to companies of conducting
these trials.
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Long-term promises to guarantee a market for an HIV vaccine would have greater credibility to
industry if the international community found a way to stimulate the market in developing countries for
priority vaccines that already exist.  World Bank lending for vaccines and immunization programs
historically has been relatively small—less than $20 million annually.  Until recently, funding by UNICEF
and bilateral donors was deemed adequate to finance vaccine purchase and delivery needs of
developing countries. However, with the introduction of new vaccines that are more expensive
(>$1/dose), this will no longer be the case.

The World Bank’s institutional commitment to finance existing vaccines and immunization
programs is already on the rise.   In March 1998, World Bank President James Wolfensohn met with
heads of public agencies and the vaccine industry at a meeting on “Vaccine Development and Delivery:
Leadership for the 21st Century”.  The World Bank has launched an immunization demonstration
project to explore how loans in 6-8 countries could increase the support for immunization and new
vaccines.  WHO, UNICEF, and the U.S. Centers for Disease Control and Prevention (CDC) will
provide technical expertise on setting the priorities for immunization, structuring the loan component, and
monitoring results.   Building on the demonstration projects, the World Bank will identify a number of
countries each year to target for heightened immunization support.  It has committed to work more
closely with industry and with other immunization partners such as WHO and UNICEF.  The World
Bank will also explore ways to increase vaccine financing through new financial instruments.

2.  Providing better information on developing country markets

Private firms’ decisions to invest in R&D for an HIV vaccine, as with other products, are highly
dependent on their perception of some future lucrative market for sale of that product.  The study of
industry revealed that the investment decisions to date have been based almost exclusively on the
potential market in OECD countries.  Potential markets in developing countries have not entered their
calculations.  The level of private demand for the purchase of an HIV vaccine is unknown, and public
sector purchase of other “new” priority vaccines in developing countries has been limited. Better
information on the characteristics of vaccines that are likely to be demanded in developing countries and
on the responsiveness of both public and private purchasers of an HIV/AIDS vaccine may alert firms to
an important market segment they might otherwise ignore.

A desk study commissioned by the AIDS Vaccine Task Force reviewed the available
information on the potential global demand for an HIV/AIDS vaccine estimated the public sector
demand for AIDS vaccines under two different sets of decision rules (Bishai and others 1999).
However, the validity of these decision rules is not known and to date there has been no basic research
on the public or private willingness to pay for hypothetical HIV vaccines with different characteristics
and prices. The process of collecting this information would have the added benefit of raising awareness
among developing country policymakers about the current state of vaccine research, the characteristics
and price of an HIV vaccine, and issues related to improving the access to a vaccine once it is available.
Commissioning this work is within the mandate of the World Bank’s AIDS Vaccine Task Force, and
with sufficient resources could be included in its work program.  Related to this, the World Bank could
work with the UNAIDS secretariat and representatives from industry and developing countries to
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develop a set of priorities and guidelines concerning the optimal characteristics of an HIV vaccine for
use in developing countries.  Meeting such criteria could be the “trigger” point for market guarantee
mechanisms, below.

3.  Market assurances19

Increased knowledge of the potential developing country market for an appropriate HIV/AIDS
vaccine alone is unlikely to be sufficient to change firms’ R&D behavior because:  (a) the potential
commercially viable market may be small; and (b) there is still great uncertainty as to whether the
potential market will materialize, given all of the political and economic shocks that can occur (or even
development of a cure for AIDS) in the intervening time before an HIV vaccine is introduced.
Uncertainty about the future market for an HIV vaccine in developing countries can be substantially
reduced through agreements that “guarantee” purchase of a certain number of doses of an appropriate
HIV/AIDS vaccine at an agreed-upon price at some future date, if such a vaccine is developed.

There appears to be no precedent for this type of activity in the international community—
creating or assuring a future market so that the private sector will develop a technology.  The World
Bank has some experience with financial guarantees in its operations, but on a shorter time frame than
would be necessary for development of an HIV/AIDS vaccine (Rosenhouse 1999).  New financial
instruments could be developed to meet the need for longer-term market assurances, taking into
account different contingencies.  Such instruments could be important new mechanisms for generating
private investment in other high-priority public goods.  In the course of deliberations, the World Bank
AIDS Vaccine Task Force identified three main types of market guarantee activity that might be
pursued.

(a) Vaccine purchase fund.   A fund could be established for the purchase of HIV vaccines
for the poorest countries or to provide matching funds provided developing countries themselves.   The
fund would be capitalized by contributions primarily from industrialized countries, although middle-
income countries would also be invited to contribute.  The trust fund could be financed now, allowing
the fund to accrue interest, or financed in the future through government pledges or promissory notes.
The trust fund monies would become available only if and when a vaccine was developed that meets
very specific criteria, in terms of its price, effectiveness, and applicability for developing countries.  This
fund could be managed by the World Bank through an independent facility, according to agreed-upon
access rules and a “trigger” mechanism or “contingency clause” that defines when the criteria for a
vaccine have been met.

The World Bank has ample experience in setting up and administering trust funds created for
specific purposes.  The Global Environmental Facility (GEF) and the Heavily Indebted Poor Countries
Initiative (HIPC) are two examples.  It is also quite experienced in dealing with donor pledges, as they
constitute the bulk of IDA’s resources.  However, the trust funds administered by the World Bank
                                                                
19 For a detailed description of existing types of World Bank guarantees, contingent-type loans, and options for
market assurances, see Rosenhouse (1999).
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generally disburse soon after they are replenished, and the government promissory notes that finance
IDA are valid over a 3-year time frame.  An HIV/AIDS vaccine for developing countries could take
10-15 years to develop.  The main issue to be addressed is whether donors would be willing to commit
funds with a 10-15 year lead time, and whether industry believes that these promises will materialize.

(b) Contingent loans and credits.   The World Bank could issue IBRD loans20 and/or IDA
credits to developing countries to finance the strengthening the borrower’s vaccine delivery capacity and
the purchase of HIV/AIDS vaccines when a suitable vaccine is developed.  The loans or credits would
be agreed to in the present; part or all of the disbursements would be contingent on the development of
a viable vaccine—that is, one that meets the same criteria as might be established for the trust fund,
discussed above.

The World Bank has some experience in contingent lending. It has made loans to back up
government facilities that provide guarantees against commercial and political risk to the private sector.
These loans only disburse if claims are made.21  Contingent loans have also been used to reduce the
impact of liquidity shocks on the borrower’s banking system in the event of severe capital flight.
However, the period over which risk is covered in both cases has never exceeded five years.  Given the
unknown demand for funds for alternative uses in the distant future by both the World Bank and client
countries, the main issues for contingent loans for an HIV/AIDS vaccine are, first, whether the IBRD
and IDA would be willing to commit resources with such a long time horizon, and second, whether
developing countries would be willing to borrow on a contingent basis so far out into the future.22 A
related issue is whether such “promises to borrow” are viewed as credible promises by firms
responsible for investing in R&D for an HIV/AIDS vaccine.

(c) High-profile international public signing of intent.  Public visibility can be a powerful
incentive for public action and strengthen the commitment of the international community to eventually
purchase an HIV/AIDS vaccine for developing countries.  The World Bank would coordinate public
pledges to purchase an HIV/AIDS vaccine by donors and client countries, in international forums with
wide press coverage and attendance of heads of state or other high officials.  This would give greater
prominence to the problem of generating adequate R&D on technology that is an international public

                                                                
20 International Bank for Reconstruction and Development, the arm of the World Bank that lends primarily to middle-
income developing countries at market rates.

21 The World Bank has made these types of loans when conditions do not permit the involvement of the Multilateral
Investment Guarantee Agency (MIGA), which cannot cover short-term non-equity transactions, or IFC, which
cannot lend to governments.

22 While there are disincentives for both borrowers and the Bank, under the existing framework, to commit to future
lending, the Bank has recently developed a new lending instrument—the Adaptable Program Loan—that is designed
to fund a program of activities to achieve an agreed upon development objective over a long-term horizon.  The
project is designed as a sequence of loans for phased support of the program, with agreed objectives, triggers, and
indicators of outcomes/impacts for each phase of the program.  For additional discussion on how the APL might be
adapted to the issue of AIDS vaccines, see Rosenhouse (1999).
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good, in general, and specifically for an AIDS vaccine.    It would give greater visibility to governments
who commit themselves by providing resources now or in the future.

VI.  Issues

As an international institution committed to economic growth and poverty alleviation, the World
Bank has a vital interest in the development of a preventive HIV/AIDS vaccine that will stop the spread
of a virus that is already having such a huge impact on the poorest countries. Scientists believe that an
AIDS vaccine is possible.  This note has provided an analysis of the problem of underinvestment in
R&D for an HIV/AIDS vaccine, a discussion of the main reasons from the perspective of firms, and a
summary of the main mechanisms by which the World Bank might accelerate the development and
availability of an AIDS vaccine for developing countries.

The AIDS Vaccine Task Force must now develop proposals to World Bank management and
the Board of Directors for the most effective way forward to accelerate an AIDS vaccine for
developing countries as part of the Bank’s broad strategy to combat AIDS.  Such proposals might
draw on existing World Bank instruments or propose the development of new ones; it will certainly
incorporate a combination of policy dialogue and both “push” and “pull” activities.  However, the
success of the strategy and any new instruments will depend centrally on the extent to which they are
seen as relevant and practical by the World Bank’s members, by task managers within the institution,
and by industry.  New financial instruments can be effective only if there is some demand for them by
developing country borrowers and by those who might contribute.

At this stage, therefore, the AIDS Vaccine Task Force is requesting feedback from the
development community through a number of international consultations on the following issues:

1) What are the views of industrialized countries, developing countries, and international
institutions on the feasibility, desirability, and potential support for different World Bank
options such as those set out in this paper?

2) Are there other ideas or activities that would accelerate development of an HIV vaccine for
developing countries in which the World Bank could play a particularly useful role?

3) Are there complementarities between these options and current or planned activities on
vaccines by bilateral, multilateral, and developing country partners – and can these be
developed and exploited?
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