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Most vaccines available to national immunization programs rely on old technologies, 
are produced by a wide range of laboratories, and meet a variety of staandards. The 
world, however, is facing an explosion of new vaccine products and technologies. The 
challenge facing the international community is to facilitate global access to high quality, 
affordable vaccines against priority diseases. Strategies developed to address this chal- 
lenge are targeting assistance to the neediest countries, tiering of prices for new vaccines 
according to a segmented market, and assuring access to new technologies for viable 
local producers. The international community may intervene in three major areas: vaccine 
development, introduction, and self-sufficiency. Necessary activities include prioritization 
of vaccine options based on epidemiological disease burden, coordinating research and 
development, minimizing risks and costs of clinical trials, and strengthening infrastructure 
so that countries can take responsibility for their own vaccine supply needs. The indication 
that these activities are being effectively managed is the degree to which new vaccines 
against important diseases are available in all countries for  the majority of the population 
at risk. 
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INTRODUCTION: 
PREVENTING DISEASE 

THROUGH IMMUNIZATION 
SINCE ITS BEGINNING IN 1974, the Ex- 
panded Programme on Immunization (EPI) 

~ 
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has aimed to assure protection against six 
core vaccine-preventable diseases. National 
immunization programs now reach more than 
80% of the world’s children. Poliomyelitis is 
being eradicated, measles is being controlled, 
and the incidence of pertussis, tetanus, and 
diphtheria has fallen. But much more can be 
done. Figure 1 shows the number of deaths 
prevented by vaccination and gaps which can 
be filled by better use of existing vaccines 
and development of new vaccines. 

The left side of the figure represents 
smallpox, the eradication of which prevents 
millions of deaths every year. In the middle 
section are the diseases now targeted in the 
EPI. Improvement in immunization coverage 
and vaccine delivery strategies can address 
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FIGURE 1. Deaths and lifetime disability from potentially vaccine-preventable diseases. 
See text for further explanation. (Source: CVVGPV). 

the remaining disease burden for polio, and 
for most of that due to the other EPI diseases 
except tuberculosis. Now available but un- 
derused vaccines (against hepatitis B, yellow 
fever, Haemophilus influenzae type b, and 
rubella) need new approaches to facilitate 
their uptake and so prevent deaths due to 
these diseases. The prevention of additional 
deaths due to tuberculosis and to the diseases 
on the right side of the graph will need new 
or improved vaccines to be developed and 
introduced into immunization programs. 

Vaccines historically available to national 
immunization programs in the industrialized 
and the developing world rely on old technol- 
ogies, are produced by a wide range of labo- 
ratories, and meet a variety of standards. So- 
ciety, however, is on the brink of an explosion 
of new vaccine products and new vaccine 
technologies. The number of potential prod- 
ucts in the pipeline is proliferating and new 
technologies are developing daily. This 
means that vaccine manufacturers must make 
choices on which products to develop. The 
vaccine market has changed from being com- 

mercially unattractive, with only a few, low 
margin, “traditional” products, into a high 
technology, fast changing, commercially at- 
tractive market. In response, pharmaceutical 
companies are becoming more interested in 
their vaccine divisions and product portfolios. 

The changes in the industry require the 
public sector to work more closely with man- 
ufacturers in order to influence their deci- 
sions. The public sector can promote the de- 
velopment and production of a few priority 
products through actions such as minimizing 
the risk to manufacturers of investment by 
setting clear, credible priorities, and by in- 
creasing the potential market through advo- 
cacy for the value of vaccines and improved 
forecasting and promotion of tiered pricing. 

THE CASE OF 
HEPATITIS B VACCINE 

The public sector does not have a good record 
in adding new vaccines to the original EPI 
six. For example, hepatitis B vaccine has 
been available for almost 20 years. In 1991 
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the World Health Assembly resolved that it 
should be added to the immunization pro- 
grams in countries at high risk (high HBsAg 
rate) by 1993, and to all countries by 1997. 
Figure 2, however, shows the current situa- 
tion for countries at high risk and with strong 
immunization programs. This figure arrays 
countries according to their relative wealth 
(GNPkapita) and population (1,2). Countries 
which have not yet added hepatitis B vaccine 
to their immunization programs are under- 
lined, and can be seen to concentrate in the 
lower part of the graph. It is clear that ability 
to pay for the vaccine is the largest consider- 
ation in making it available even to those 
countries at high risk. Economics, not epide- 
miology, is determining vaccine uptake. 

TARGETING ASSISTANCE 
TO THE NEEDIEST 

The realization that poorer countries did not 
have access to new priority vaccines led to 

the development of a strategy of targeting 
donor assistance to those countries most in 
need. Looking again at Figure 2, it is clear 
that the wealthier countries have the capacity 
to finance their own vaccines and immuniza- 
tion programs. The total GNP of the country, 
however, also impacts its ability to access 
“affordable” vaccines because it indicates the 
country’s internal infrastructure and “voice” 
in the international marketplace. This means 
that a large country such as China is better 
able to ensure its own vaccine needs than 
Guinea or Zimbabwe, with similar GNP/ 
capita. 

The World Health Organization (WHO) and 
United Nations Children’s Fund (UNICEF) 
have adopted a strategy of targeting financial 
assistance, particularly for new vaccines, 
based on these GNP-determined bands (Fig- 
ure 3). Countries in bands A and B are more 
likely to need donor assistance, while those 
in bands C and D are better able to finance 
these new vaccines. This targeting strategy 
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FIGURE 2. impact of country size (population) and wealth (GNPkapita) on hepatitis B 
vaccine introduction. All countries shown have strong immunization programs (cover- 
age > 70%) and are at high risk for hepatttis B transmission (>5% carrier rate). Those 
countries underlined have not yet introduced hepatitis B into their immunization pro- 

grams. 
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FIGURE 3. The WHONNICEF targeting strategy. The bands indicate countries of similar 
total GNP. Donor funds are recommended to be targeted at the smallest, poorest coun- 

tries (bands A and B), especially for new vaccines. 

can be used to guide donor funding to those 
countries which are poorest and smallest, in 
bands A and B. 

The wealthier developing countries are al- 
ready financing the introduction of new vac- 
cines with their own budgets. Targeting do- 
nor assistance will ensure that the neediest 
countries which do not have the same re- 
sources also have access to these priority 
products. 

THE VACCINE 
PRODUCTION INDUSTRY 

Analysis of the vaccine production industry 
has resulted in the delineation of a further 
strategy for accelerating the introduction of 
new vaccines. WHO and UNICEF, two key 
players in the international community in the 
area of vaccine supply, commissioned Mer- 
cer Management Consulting in 1993 to study 
the economics of the vaccine industry. The 
work began with the premise, borne out by 
data, that the vaccine industry is a largely 

fixed cost business. Both increases in produc- 
tion volume and experience (the “learning 
curve”) can drive costs down. Figure 4 shows 
a typical industry scale curve, indicating that 
costs (here indicated by man years per mil- 
lion doses) decline with the number of doses 
produced. Thus, producing extra volume is 
valuable because it lowers costs, even if the 
revenues per dose resulting from this mar- 
ginal volume are low. Because prices vary 
so sharply between markets, revenue per 
dose is, however, a more important driver of 
profitability than cost. 

Scale and learning curves imply that 
larger production volumes result in lower 
production costs per dose. When products 
are new, that is, early in their life cycle, pro- 
duction costs have to be spread over a smaller 
volume, and thus prices are higher. Increas- 
ing volume can lower production costs and 
increase profits. But new, high priced prod- 
ucts have a limited market: if most markets 
can be accessed concurrently, economies of 
scale can be maximized. 



Accelerating Availability of New Vaccines 

Economies of Scale: Sharing fixed costs 
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FIGURE 4. A typical scale curve for vaccine production. As the number of doses pro- 
duced increases, cost per dose declines. (Source: Mercer Management Consulting). 

The result is a tiering of prices, a phenom- choose between two extremes. One extreme 
enon that already exists in the vaccine indus- is to focus only on the core market, which 
try, as in other industries. Figure 5 represents implies high price, high cost, and a risk of 
this schematically. Manufacturers can thus competition from manufacturers offering 

A Schematic Example of Price Tiering 
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FIGURE 5. A schematic representation of price tiering. Smaller amounts are soid in high 
priced markets (D and E), while larger amounts soid to lower priced markets (A and 6) 
at greater volumes can give the same total revenues, though with lower proflt margins, 
at the lower tiered price. The multiple bands for C and D reflect the fact that market 

forces will determine the price in these situations. 
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lower prices. The other extreme is a global 
market focus, with low cost and high reve- 
nues through market segmentation, but run- 
ning a risk of threatening the domestic price 
structure through price tiering. 

Data analysis suggests that for manufac- 
turers the most profitable route is to maxi- 
mize production volumes, serving all seg- 
ments of the market at appropriate price 
points. The concept of price tiering, that is, 
different prices to different markets, is key 
to the implementation of this manufacturing 
supply strategy. 

Decision makers in industrialized coun- 
tries, however, may resist paying what they 
perceive as “unfair” prices in their home mar- 
kets, even if these would in fact be the same 
prices paid if price tiering did not exist. Ef- 
forts are needed to explain the rationale be- 
hind price tiering, and its benefits to both 
public health and commercial competitive- 
ness. 

Although tiered pricing is an effective 
mechanism to assure wider access to vac- 
cines, there are several issues which must be 
addressed to enhance its acceptability, partic- 
ularly in the wealthier countries. The eco- 
nomic basis of the strategy needs to be effec- 
tively packaged so that wealthier consumers, 
both governments and users, understand that 
tiered pricing does not increase the price of 
vaccine in the home market but actually 
makes the supplier more competitive and an- 
chors the price. The potential for blurring of 
prices across markets and the threat of paral- 
lel imports-which would have the same re- 
sult-needs to be anticipated and managed. 
Targeting of donor assistance as proposed by 
the UNICEF-WHO banding strategy as well 
as UNICEF’s ability to target a lowest tiered 
price to only the neediest countries will rein- 
force the market segmentation. 

THE ROLE OF 
LOCAL PRODUCTION 

One potentially important issue is the role of 
local production in facilitating availability of 
new vaccines and new technologies. Local 

production is responsible for a large and 
growing share of vaccine supply to immuni- 
zation programs (3,4). 

From a global supply perspective, local 
production is not an end in itself. Currently 
there are many local producers for whom 
future options will be restricted by their lim- 
ited ability to manage change. Imposition of 
efficient management practices and adhering 
to global quality standards will be necessary. 
Viability analysis can be helpful to these pro- 
ducers in clarifying the options and the impli- 
cations of each. There will continue to be 
producers in developing countries, but their 
numbers will decrease, and the majority of 
those that remain will likely enter the global 
market. 

For those surviving public sector produc- 
ers, accessing new technologies will be criti- 
cal. This trend is already being seen and has 
resulted in diffusion of newer vaccines to a 
wider market. Access to new technologies 
can be achieved by: 

1. Developing strong research and develop- 

2. Bulk filling arrangements, 
3. Licensing technology, 
4. Negotiating partnerships for specific prod- 

5.  Entering into joint venture agreements 

ment capacity, 

ucts, or 

with a research-based manufacturer. 

For commercial manufacturers, there may 
be advantages in developing such partner- 
ships, for example, as a means of accessing 
certain markets more quickly or to develop 
a regional manufacturing capacity. The eco- 
nomic value of the alliance, rather than the 
viability of the potential partner, will be the 
determining factor in the decision to partner. 
Harmonization of regulatory requirements 
will be important for such alliances, so that 
manufacturers need not develop separate 
dossiers for registration in each country re- 
sponding to vastly different regulatory re- 
quirements. 

All the supply strategies discussed above 
relate to products with significant commer- 
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cia1 markets governed by market forces. 
Products with only developing country mar- 
kets have historically been considered unin- 
teresting. Manufacturers, however, are re- 
evaluating these markets in light of their 
growing wealth and size. The public sector 
can increase the attractiveness of the markets 
to manufacturers by first proving their exis- 
tence with already licensed products such as 
hepatitis B vaccine. 

ample, by influencing research priorities and 
reducing the risk and costs of clinical trials. 
A global recommendation on the desirability 
of an immunization intervention and in- 
creased discussion on the priority for such 
vaccines could make investment more attrac- 
tive, as would firmer establishment of epide- 
miologic need, based on disease burden stud- 
ies and cost-effectiveness models. 

Vaccine Introduction 

For vaccine introduction, the priority activi- 
ACTION FOR ACCELERATING THE 
AVAILABILITY OF NEW VACCINES 

The challenge facing the international com- 
munity is to facilitate global access to high 
quality, affordable vaccines against priority 
diseases. The international community may 
intervene in three major areas to achieve this: 
vaccine development, vaccine introduction, 
and vaccine self-sufficiency. 

Vaccine Development 

The first activity of the international commu- 
nity must be to ensure optimum uptake of 
existing priority vaccines. Activities are 
needed to increase the awareness of consum- 
ers and decision makers including govern- 
ment authorities, parents, and caregivers, of 
the benefits of vaccines and immunization. 
These activities could have the effect of in- 
creasing the total market for each vaccine. 

The potential market for vaccines in the 
world is enormous; the challenge will be to 
change this potential market into a real one. 
Awareness of the value of vaccines by the 
end user is key to the uptake of new vaccines, 
and in the private market, may have more 
impact on purchasing behavior than price. 
Once new vaccines enter the private market 
in developing countries, pressure increases 
to move them into the public sector. The total 
public-private market could motivate manu- 
facturers to develop vaccines targeted at de- 
veloping country markets. 

In addition, the public sector could help 
by coordination of research and development 
activities for new vaccines, such as, for ex- 

ties are again to create demand by raising 
awareness of disease burden and vaccine 
benefit, to reduce investment risks for manu- 
facturers by providing realistic demand esti- 
mates, and to make recommendations on ap- 
propriate schedules. In addition, increasing 
the amount of funds available for vaccine 
purchase and expanding the pool of potential 
purchasers will be essential to vaccine intro- 
duction. 

Vaccine Self-Suff iciency 

Vaccine self-sufficiency activities include es- 
tablishing quality standards, promoting the 
viability of local producers so that they can 
manage the changes and negotiations neces- 
sary to access new technologies, supporting 
countries to begin direct procurement for 
new as well as current vaccines, and imple- 
menting mechanisms for vaccine financing, 
including targeting resources to the neediest 
countries and, in situations where market 
forces are not sufficient, ensuring availability 
of affordable vaccines. 

CONCLUSIONS 

The indication that these activities are being 
effectively managed is the degree to which 
new vaccines against important diseases are 
available in all countries for the majority of 
the population at risk. This objective can be 
achieved only if the vaccine industry regards 
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both the outcome and the strategies needed 
to realize it as in its best interest. 

It is clear that these activities will not 
happen by themselves, and leadership is 
needed from the international community. 
The Children’s Vaccine Initiative, a global 
coalition dedicated to bringing new vaccines 
against priority diseases into public health 
use, has resolved to take on this role, has 
developed a strategic plan which could be 
used as a basis for action, and is seeking 
ways to involve all groups which could influ- 
ence and benefit from the outcome-the public 
sector, vaccine manufacturers, and vaccine 
consumers-in implementation of the plan. 
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