Chapter 7

Responding to needs: institutions, incentives and finance

for future health R&D

This Report has highlighted a set of major challenges to
global health at the end of the 20th century: an unfin-
ished agenda of overcoming avoidable maternal and
childhood conditions; a continually changing threat from
microbes; rapidly emerging epidemics of noncommuni-
cable diseases and injuries; and an acute shortage of
data and knowledge to inform health policy and to com-
bat inefficiencies and inequities in health systems.
These challenges will place governments and health ser-
vice providers under considerable strain, particularly in
low-income and middle-income countries. And they will
test, perhaps more than ever before, the capacity of the
international health R&D community to respond with
timely and appropriate solutions.

Yet that R&D community—a loose “system” made up
of investors, research networks and research institu-
tions in every specialty—is currently falling short of its
potential to rise to these challenges. As the previous
chapters have shown, the distribution of resources and
effort across the spectrum of health problems appears to
reflect uneven advocacy and special pleading rather
than rational and coordinated responses to need. Some
work is duplicated; significant gaps remain; and disper-
sion of resources constrains capacity to focus resources
on the completion of high-priority R&D efforts.

At the crudest level, it is clear that the health needs
of poor populations are receiving inadequate attention.
The allocation of R&D resources in both public and pri-
vate sectors reflects the preoccupations of the estab-
lished market economies, with as little as 5% of total
R&D resources being devoted to the health needs of de-
veloping countries where 90% of the world’s disease bur-
den is carried (Annex 5). The unevenness of this distri-
bution appears to have persisted for some time, as the
Commission on Health Research for Development ob-
served a similar pattern when it began work almost a de-
cade ago (Commission on Health Research for Develop-
ment 1990). It is, of course, important to question the
implicit assumption that these health problems are
qualitatively different from those of the industrialized
world, particularly as the distinction is being gradually
blurred by demographic and epidemiological changes.
However, in practice there are important distinctions. In
particular, the responses that are appropriate to the
emerging epidemic of noncommunicable diseases in de-
veloping countries must necessarily be different. If re-
source-poor countries are to provide equitable health
services for their populations, they need to develop more
cost-effective solutions for these diseases than those de-
ployed in the rich countries.
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The bias away from the needs of poor populations is
exacerbated by the structure of incentives within the in-
ternational market for researchers. The vast majority of
high-quality scientists are drawn away from the areas of
greatest need in the low-income and middle-income
countries by the attractions of good facilities, easier
links with their colleagues and better rewards for their
efforts in the established market economies.

In the Committee’s view, obstacles such as these are
hampering the effectiveness of the overall R&D effort.
Yet certain limited changes could, we believe, greatly en-
hance the prospects for responding to global needs. This
chapter sets out some of the key problems and puts for-
ward a number of realistic and practical proposals
which, we argue, could help to harness R&D for interna-
tional public good in a climate of restricted resources.
Before discussing these proposals, however, we begin
with a brief descriptive background on the current struc-
ture of the international health R&D system.

7.1 The international health R&D system

Health researchers and those who fund them are a high-
ly diverse group. In the simplest scheme, the major play-
ers in the health R&D community may be divided into
those who do research—the operational level—and
those who finance research—the resource allocation lev-
el. Within each of these two broad categories there are
further groupings which we set out below. The system is
shown graphically in Figure 7.1.

7.1.1 The operational level of R&D

This consists of:

* The health service providers which, while rarely con-
ducting any R&D directly, are inextricably linked
with health research because they are the source of
information about R&D needs, the end users of R&D
products and the focus of most clinical research in-
volving human subjects;

The institutions, both discrete and linked into function-
al networks, that conduct R&D. At national level,
these include universities, private institutes, govern-
ment institutes, health care settings and the pharma-
ceutical industry. At the international level, there are
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programmes and their investment levels can be found in
Annex 5. The main groupings are as follows:

internationally supported institutions and operation-
al networks such as WHO collaborating centres, the

International Centre for Diarrhoeal Disease Re-
search, Bangladesh (ICDDR,B), and the Instituto de
Nutricién de Centro América y Panama (INCAP). An-
nex 6 discusses the history and potential of interna-
tional institutions (using ICDDR,B as an example),
and points to how it is possible to gain high produc-
tivity in such a context.

7.1.2 The resource allocation level of R&D

This consists of two broad subgroups: R&D networks

and other investors. These diverse groupings are sum-
marized here; greater detail on individual bodies and

¢ Specific international R&D networks and programmes
that are charged with the responsibility of investing
in focused R&D areas by their sponsors. These in-
clude certain special programmes of R&D located at
WHO’s headquarters in Geneva and supported by a
number of international investors: the Special Pro-
gramme for Research and Training in Tropical Dis-
eases (TDR), and the Special Programme of Research,
Development and Research Training in Human Re-
production (HRP), together with the Global Pro-
gramme for Vaccines and Immunization (GPV). They
also include the International Clinical Epidemiology

Figure 7.1 The international health R&D system: current structure
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Network (INCLEN) and the International Health
Policy Programme (IHPP).

* Investors in R&D. This highly diverse group includes
public bodies, private foundations and nongovern-
mental organizations and operates at both national
and international level. Some key groups of investors
are:

(i) the governments of the established market
economies, through their research councils,
national institutes, ministries of health and
official development assistance programmes
and, in the cases of a few countries such as
Canada and Sweden, their specialized devel-
opment research agencies; and regional bod-
ies such as the European Commission;

(ii) the governments of the middle-income coun-
tries, such as Brazil, Mexico, South Africa
and Thailand; and large low-income coun-
tries, notably China and India, as well as the
governments of selected other low-income
countries with an interest in health research.
As with (1) above, decision-makers may be
within national research councils and/or min-
istries of health;

(iii) the UN agencies. As a specialized agency for
health, WHO has a mandate in its constitu-
tion “to promote and conduct research in the
field of health”. Other UN agencies and funds
involved in health research to varying de-
grees include the UN Population Fund, the
UN Development Programme, UNICEF, the
Joint UN Programme on HIV/AIDS and the
Subcommittee on Nutrition of the Adminis-
trative Committee on Coordination;

(iv) the World Bank and regional development
banks, which have given increased attention
to health in recent years, and which are also
specialized agencies of the UN;

(v) private foundations such as the Carnegie Cor-
poration, Rockefeller Foundation, the Well-
come Trust, the MacArthur Foundation, the
Edna McConnell Clark Foundation, the
Sasakawa Memorial Health Foundation, the
Aga Khan Foundation, the Pew Charitable
Trusts and the Ford Foundation;

(vi) nongovernmental organizations whose work
relates to health research in various ways,
including, for example, the International
Planned Parenthood Federation, the Program
for Applied Technology in Health, and the
Council on Health Research for Development;

(vii) pharmaceutical and other companies, which
are modest investors in health research and
major investors in product development.

How do all these organizations at both levels talk to
each other? Currently, most do so only through occasion-

al or intermittent links that owe as much to informal
networking as to a structured intent to share infor-
mation. In health research there are only limited for-
malized review activities, most having either a particu-
lar focus or non-permanent resources. WHO’s Advisory
Committee on Health Research advises the WHO Direc-
tor-General and the Organization on current trends and
issues in science, particularly as they bear on the re-
search activities of WHO itself. The Council on Health
Research for Development facilitates individual coun-
tries’ assessments of their national needs for health re-
search and aims to increase the representation of low-in-
come countries in setting international health research
priorities. In addition, there have been periodic, inter-
mittent reviews of health R&D needs, such as the
present review and its forerunners. But there is no con-
tinuing, informed effort to provide analysis and to facili-
tate coordination for investors and researchers at inter-
national level. We shall return to this issue later.

Figure 7.1 sets out the existing system in schematic
form, showing the health service providers, R&D institu-
tions, R&D networks and investors that we have listed
above. As the figure emphasizes, there are important
flows of resources, information and products between
these groups but relatively little analytic overview or
monitoring of these flows.

With this descriptive background in mind, we now
turn to a discussion of the potential solutions to some im-
portant current problems in the system for international
health research. Since these problems are familiar to
most of those who are involved in the field, the Report
will not rehearse them in detail but will summarize
them. It focuses first on the operational level, with dis-
cussion of the issues of capacity-building in low-income
countries and a discussion of possible mechanisms to en-
hance cooperation between public and private sectors. It
then moves on to the resource allocation level of R&D, to
address the wider issues of funding, needs assessment
and prioritization.

7.2 Building capacity for R&D

7.2.1 The problem: too few good scientists

A lack of resources has long handicapped R&D into the
health problems of poor populations. Comparative data
on human capital for different regions are difficult to ob-
tain and are subject to bias and the effects of highly in-
complete data. However, estimates from UNESCO sug-
gest that about four-fifths of working scientists of all
disciplines, including health, are concentrated in the
Western industrialized nations, Japan and, to a much
lesser extent, other large Asian countries. Africa, Latin
America and the Middle East together have only some
13% of the world’s scientists (UNESCO 1996). While Ja-
pan has one scientist for every 250 people, most low-in-
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Table 7.1 R&D scientists (all disciplines) and engineers by region, 1992

R&D scientists and

R&D scientists per 1000

Region/country engineers (thousands)  Population (millions) population
European Union 682.0 369.0 1.8
European Free Trade Association 32.6 11.9 2.7
Central and Eastern European countries 285.5 131.0 2.2
Israel 20.1 54 3.8
Commonwealth of Independent States 452.8 283.0 2.2
United States 683.7 257.5 2.7
Canada 64.6 27.8 2.3
Latin America 158.5 464.6 0.3
North Africa 81.6 219.7 0.4
Middle and Near East 117.4 465.9 0.3
Sub-Saharan Africa 176.8 482.6 0.4*
Japan 497.3 124.8 4.0
Newly industrialized Asian countries 136.7 92.5 1.5
China 391.1 1 205.0 0.3
India 106.0 887.7 0.1
Other Asian countries 60.3 513.5 0.1
Australia—New Zealand 48.5 21.2 2.3
World total 39955 5563.0 ’ 0.7

*Includes South Africa.

Note: the categorization of economic regions used in this analysis does not correspond with the system adopted elsewhere in this Report but

general comparisons can be drawn.

Source: Observatoire des science et techniques (Paris) data in UNESCO 1996

come countries make do with one for several thousand
people (see Table 7.1). The existing disparity is exacer-
bated by the brain drain, whose beneficiaries are princi-
pally the established market economies, but also the
richer middle-income countries within each region.
South Africa, for example, has obtained a substantial
human resource from other southern African states.

While no one would argue that scientists from low-in-
come countries should be denied rights to work where
they have opportunities—rights long enjoyed by scien-
tists from high-income countries—the globalization of la-
bour markets for the highly skilled presents the low-in-
come countries with serious policy challenges about how
to prioritize scarce funds and, indeed, whether sufficient
resources can be committed to create the environment for
excellence and to retain and use capable scientists.

The conduct of research and development in low-in-
come and middle-income countries is commonly ham-
pered by this brain drain to the richer nations. For those
who remain, there are considerable problems at the op-
erational level. We summarize them here.

Just as the quality and productivity of research effort
varies dramatically from one institution to another with-
in the established market economies, it varies in the low-
income and middle-income countries. Exemplary work is
done in a number of institutions and countries; but in
general, the obstacles to high quality are greater when
countries’ incomes are lower. Inadequate training, insuf-
ficient staff motivation and lack of competition prevent
many institutions from attaining their potential. Lack of
leadership, the instability of short-term funding, isola-
tion from peers and poor access to the research literature
all compound the problem and prevent researchers from
responding rapidly to ever-changing demands. Salaries

are generally very poor; rewards to productivity are
hampered by non-merit considerations in the appoint-
ment and promotion of senior staff and by restrictive
personnel policies. Core support for the maintenance of
libraries, databases, equipment and buildings is inade-
quate; and communication between scientists at the re-
gional and international level is difficult. Recent com-
munications improvements resulting from electronic
mail and distance learning programmes have tended so
far to benefit those who are already internationally net-
worked, not those who are most isolated.

The basic cell of research is a laboratory or unit head-
ed by a senior scientist, with each research institute or
university employing a number of senior scientists. A de-
partment or institute’s interests will tend to be multidis-
ciplinary, while each basic cell will focus on one discipline
or a small set of closely related ones. Crucial to the suc-
cess of research is the ability to respond quickly to
change—Dboth at the level of the individual cell and the in-
stitute as a whole. The basic cell must respond by acquir-
ing new technologies and skills; the institute must re-
spond by acquiring new or more developed disciplines. In
the public sector at least, this ability to respond is contin-
ually compromised by the very nature of the mechanisms
that fund R&D. Governments usually provide basic core
funding for R&D institutes and their civil service person-
nel policies tend to push research institutions too heavily
towards management structures that lack accountabili-
ty, thereby creating institutions that become unproduc-
tive and unable to respond to new challenges. Over time,
core budgets tend to be eaten up by salaries, reducing
manoeuvrability still further. In order to overcome these
structural weaknesses in institutions, network centres of
the type described above have evolved in some countries.
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Yet in many countries, even the scientists and insti-
tutions who overcome these structural barriers to pro-
ductivity face another hurdle: the international invisibil-
ity of their work. Because of typical publication in
English and, arguably, a mainstream “core” of presti-
gious publications whose interest is restricted largely to
North America, Europe, Australasia and Japan, re-
searchers from less favoured regions often find it difficult
to share their findings with wider audiences. Estimates
vary but one assessment of the papers for all disciplines
published in 1994 in 3 300 journals included in the data-
base of the Institute for Scientific Information, the Sci-
ence Citation Index, found that 31% of all papers came
from the United States, 8% each from Japan and the
United Kingdom, and the vast majority of the remainder
from the other established market economies and the
former socialist economies. Among the low-income coun-
tries, only India and China produced more than 1% of the
world total, and most produced much less than 0.1%
(Gibbs 1995). The Science Citation Index, which accepts
only journals that produce English-language abstracts
and fulfil various other conditions, heavily underesti-
mates the numbers of papers published in large middle-
income countries such as Argentina, Brazil, Chile, and
low-income countries such as China.

It is also possible to assess the more specific areas of
biomedical and clinical research (though not other
health research disciplines) using bibliometric methods.
The regional patterns for biomedical and clinical re-
search are shown in Table 7.2. Once again, they empha-
size an orientation toward English-speaking and north-
ern industrialized regions.

Of course, bibliometric analyses are of only limited
value even when they are representative of all regions.
One of their drawbacks is that they cannot measure the
quality of work, but only the volume and the impact, as
measured by the number of citations received. Another
important drawback is their failure to capture the impor-
tance of turning R&D results into products and interven-
tions, from drugs, vaccines and equipment to clinical al-
gorithms, packages of services and essential drugs lists.
Future assessment of international R&D activity should
be augmented to incorporate indicators of the degree to
which findings are put to use by health service providers.

The data and discussion above have demonstrated the
unevenness of human resources and visible output in
R&D between regions, emphasizing the relatively impov-
erished resources of the low-income and middle-income
regions. Given that scientists operate in an international
market, it might be argued that the relative share of the
total pool of scientists and the visible productivity in any
particular region is irrelevant to the conduct of good re-
search worldwide, provided equal attention is paid to all
region-specific health problems. Yet, however true this
might be for certain other domains of science, the practice
of health research relies heavily on close contact with oth-
er areas of the health sector, on the local epidemiological
environment, and on clinical, behavioural and social sci-
ences that are tied to national frameworks as well as glo-
bal ones. Many of the needed solutions to the health prob-
lems of people in low-income countries are more likely to
be found by researchers working closely with those pop-
ulations than by researchers who remain remote from
them. In addition, the development of research capacity
depends on good training and teaching, and the estab-
lishment of an (often expensive) critical mass. These are
more likely to be achieved by strong leaders within local
structures and by concentrating resources on productive
institutions while freeing the resources committed to
nonproductive ones.

7.2.2 Proposed solutions

The Committee is convinced that health R&D effort
and capacity in low-income and middle-income countries
must be significantly increased and strengthened if the
emerging challenges to global health are to be tackled ef-
fectively. We summarize here some of the conditions
that, in our view, would facilitate productive R&D ef-
forts and competitive research capacity creation. We
then suggest some practical proposals for realizing these
conditions, proposals that rely, for the most part, on na-
tional policies and commitments. Our emphasis is on de-
veloping mechanisms to focus resources on productive
institutions. Since resources are limited, these proposals
will inevitably lead to geographical unevenness in the
distribution of effort within each developing region.

Table 7.2 Percentage share of published papers in health R&D accessible on international databases, 1993

Country/region

Clinical medicine Biomedical research

Europe 41.0 36.8
Commonwealth of Independent States 1.4 2.9
North America 41.3 44.9
Latin America 1.3 1.3
Middle Eastern crescent 0.9 0.4
Sub-Saharan Africa 1.2 0.5
Industrial Asia 8.1 9.5
Other Asian countries 1.6 1.4
Australia—New Zealand 3.2 2.3
TOTAL 100.0 100.0

Note: data on other health research disciplines not available.

Source: Observatoire des science et techniques (Paris) data in UNESCO 1996
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Individual teams, institutions and programmes have
demonstrated that it is possible to do first-rate research
in low-income and middle-income countries. Their expe-
rience and advice have been well documented elsewhere
(see, for example, the interviews with individual leading
researchers in TDR 1995). Certain factors apparently
help to ensure the success of institutions and pro-
grammes, and the Committee highlights them here.
They include: )

* autonomous management;

* appropriate compensation policies that will attract
young and talented scientists;

* the capacity to train a large number of individuals
from whom subsequent leaders can emerge. The num-
ber must be large enough to allow for transfer to other
sectors and other losses;

¢ stable core funding;

* a significant element of competitive funding which
might be allocated to research projects, or to individ-
ual development, or to institutional development;

¢ internationalization, and collaboration not only with
institutions in the North but also with other institu-
tions in the South;

* increased use of electronic media for peer review and
publication as a first step towards reducing the re-
gional bias in established publishing formats.

Investors and institutions could take a number of
steps to make these factors more widespread. More insti-
tutions in low-income and middle-income countries
should be freed from civil service management proce-
dures, as is happening already in other government-
funded institutions worldwide. This step would enable
institutions to offer salary scales that will give them a
competitive advantage and begin to combat the brain
drain. To secure good staff, institutions should be en-
abled to recruit by active search and on the basis of peer-
reviewed competition. Some—and possibly many—na-
tional governments will conclude that the financial, ad-
ministrative and even political costs of these steps ex-
ceed their benefits. This may be a reasonable choice, but
it creates an environment where science is unlikely to
flourish and where competition for support is unlikely to
be effective.

In the Committee’s view, institutions are more likely
to succeed if they receive stable core funding, but also if
a proportion of their work is funded competitively. They
may decide to support some extramural work, set up col-
laborative networks with an element of competition, or
develop internal competition mechanisms. Some institu-
tions, such as the Oswaldo Cruz Foundation in Brazil,
have already moved in these directions with great suc-
cess, for example by freeing up intramural resources for
competitive allocation between groups and within the in-
stitution, with assessments being made by an external
review group. There have also been notable successes
with the formation of networks such as the International
Clinical Epidemiology Network (see Box 7.1).

High-quality research increasingly depends on inter-

national collaboration, and almost no institution can
now perform effectively without an international ele-
ment. Institutions should therefore expect that some of
their staff will be foreign nationals, although restrictive
policies in some countries may, at present, prevent this.
Where foreigners may not be employed, it is at least
preferable for the scientific advisory board of the institu-
tion to contain some international representation. Staff
should be enabled to participate in international fellow-
ship schemes, exchanges and other mechanisms that fos-
ter long-term links and enhance the capacity of recipro-
cating institutions.

7.3 Accessing the power
of the private sector

The contribution of the private sector to health research,
in the traditional pharmaceuticals (drugs, vaccines, di-
agnostics, devices) industries and in a growing list of
other health products such as health education materi-
als, has been highly significant in recent decades. Public
sector requirements for new product development are
dependent on industry for many reasons, including the
industry’s expertise in development, its efficiency as a
manufacturer and distributor, its knowledge and skills
in market research and, not least, its financial power.
Officials in a number of countries are exploring the eth-
ics and potential of new collaborative ventures between
the private and public sectors (Yach 1995), and their ef-
forts may bring significant new funding sources to ad-
dress unmet health needs. For the present, however,
both private and public sectors recognize that the health
problems of the world’s poorest are neglected by indus-
try. The problem is most acute in relation to pharmaceu-
tical products, and we shall focus on them here.

7.3.1 The problem: too few incentives to invest

The poor lack buying power in the world’s markets
and there are thus few or no incentives for industry to
engage its expertise with their problems. The costs of
bringing a new pharmaceutical product from laboratory
bench to market have been estimated at as high as US$
359 million and the process may take 10 years or more.
These costs must be recovered through pricing the re-
sulting product at levels far above the (often quite
small) marginal cost of production and packaging. The
short-term monopoly over a product that the near-global
patent system confers—through the power of govern-
ment—allows these high prices and the consequent un-
deruse of the product in its first few years on the mar-
ket. As a result of this system, there is little incentive
for investing in markets where the possibility of re-
covering costs is perceived to be poor. The industry is
also deterred by the perceived greater risk of investing
in products for low-income markets, and a number of
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The International Clinical Epidemiology Network (IN-
CLEN) began life in the early 1980s. Started by the
Rockefeller Foundation, its aims are to strengthen re-
search in health institutions, to improve medical educa-
tion and training, and to encourage evidence-based
clinical practice around the world. It seeks to do so by
building up a critical mass of researchers to form clinical
epidemiology units, each staffed by epidemiologists,
health economists, social scientists and biostatisticians.
There are now 35 such units in 18 countries: each one
conducts health services research to support rational
decision-making by service providers and provides re-
search consultation and teaching.

During the first 10 years of the programme, INCLEN
has trained more than 300 people in six centres in Aus-
tralia, Canada and the United States. During the last
three years, the training programme’s emphasis has
moved to the middle-income and low-income regions,

and training centres have been established or are under
»development in Brazil, Chile, China, Colombia, India, In-
:ohe:s‘ia, the Philippines and Thailand.

~ INCLEN graduates have published more than 500 ar-
‘ticles in peer-reviewed journals. Equally important, the
network’s research has already influenced health policy
in several countries. For example, research on the effec-
tiveness and efficiency of immunization against hepatitis
B virus in the Philippines resulted in the addition of hepa-
titis B vaccine to the country’s immunization programme.

Box 7.1 Capacity-building: the INéﬁLi:EN experience

And research on the cost-effectiveness of short-course
chemotherapy for tuberculosis led to a change in the na-
tional treatment policies of Brazil, the Philippines and
Thailand.

INCLEN strengthens local capacity by providing sup-
port for initial training and encourages continuing educa-
tion through start-up research grants, annual scientific
meetings, peer teaching:and site visits by staff from the
training centres. INCL‘EN participants have also formed
regional networks for'regular meetings and collabora-
tion. The network also provides a small amount of core
support for computers, teaching materials, communica-
tions and administrative staff.

The network’s success is due to two key factors: first,
INCLEN has a long-term vision and has been working
with its participating institutions for more than a decade,
recognizing that capacity-building can take time. Sec-
ond, it has adopted a strategy of changing the health
system by changing the perspective of its stakeholders.
INCLEN targets academic physicians in major teaching
centres who have established their careers and hold po-
sitions of influence within the medical system. Deans of
medical schools, for example, are involved to ensure in-
stitutional support, including the protection of members’
time for research and training. The network has maxi-
mized the opportunities for sharing experience, resourc-
es and skills—and its work is starting to bear fruit.

companies have withdrawn products from these mar-
kets after experiencing extremely low sales. Although
many products can be brought to the market for much
less than the sums that are widely quoted, there are
clearly strong disincentives for investment in markets
where purchasing power is perceived to be extremely
limited.

This may be illustrated by several recent cases of vac-
cines developed for the prevention of diseases prevalent
in low-income countries. Several highly promising can-
didate vaccines against diseases of major importance,
such as diarrhoea caused by rotavirus, have reached an
advanced stage of development. However, the lack of
suitable funding to proceed to essential clinical trials
and the lack of incentive for industry have proved to be
serious hurdles in the final stages.

It is possible that some markets in the middle-income
countries will grow extensively in coming decades and
that this will encourage the pharmaceutical companies
to invest in them. However, this prospect seems unlikely
for the poorest regions, particularly sub-Saharan Africa,
whose health needs are currently greatest and projected
to remain so for the foreseeable future, and where phar-
maceutical production is currently low (see Table 7.3).
Market growth is also likely to be concentrated in the

middle and upper classes whose health needs more
closely resemble those of the high-income countries than
of the poor in their own countries. Only to the extent that
their governments act as purchasing agents for the
poor—facilitated by overall national economic growth—
can purchasing power become significant; we shall re-
turn to this point.

As a result of these constraints on the private sector,
national and international research programmes in the
public sector, and with support from the private founda-
tions, have increasingly accepted that they must take
some responsibility for researching and developing prod-
ucts themselves, through new mechanisms of collabora-
tion with industry. At the same time, the pharmaceuti-
cal industry is itself adapting to recession and other
factors to turn itself more into an integrated organiza-
tional framework that is comparable to some of the in-
ternational R&D programmes financed by the public
sector. This is partly because of the growing interdepen-
dence of different types of skill and capacity in the indus-
try, as, for example, in the relationships between the
small biotechnology companies and the larger, more sta-
bly resourced, pharmaceutical companies. The industry
increasingly contracts out its research and manufactur-
ing components, locating each component in the most



100

Investing in Health Research and Development

Table 7.3 Production and consumption of pharmaceutical preparations, 1990 (in billions of 1980 U.S. dollars)

Production Consumption Imports as % of consumption®
Developed market economies 109.7 107.8 8.2
North America 34.1 34.6 2.7
Western Europe 40.4 36.5 20.3
Japan 33.5 34.6 2.1
Others 1.7 2.1 30.5
Former socialist economies 12.9 14.0 NA
Developing countries 277 28.4 19.8
Latin America and Caribbean 11.9 9.0 10.6
North Africa 0.6 1.4 58.5
Other Africa 0.6 1.5 61.2
South and South-East Asia 7.4 8.4 15.1
China 5.3 5.4 3.7
Others 1.9 2.7 48.2
Total 150.3 150.3 -

*These figures are for 1989 and include intraregional trade.
Source: Ballance, Pogany & Forstner 1992: tables 2.1, 2.3, 2.10

economically and technically suitable location rather
like an assembly industry. The increasing integration
has been described as a move towards an “extended fam-
ily” network (see Figure 7.2).

7.3.2 Proposed solutions

The failure of current incentive structures to produce
health products for the lowest income groups demands
remedial action, and this Committee can merely add its
voice to several more specialized reviews of need and op-
portunity in this area. In essence, the public sector must
either harness the skills, energy and capacity of the pri-
vate sector to develop and bring promptly to market
products for the lowest income groups, or it must take re-
sponsibility for doing so itself. In reality, a combination
of the two is likely. After some consultations between
representatives of both sectors, the Committee has con-
cluded that a number of actions may be taken to enhance
cooperation between them, based on existing experience
where successes have been achieved. The public sector
may engage the private sector in each of the following
ways:

* by supporting the costs of the early stages of product
development, from compound screening right
‘through to phase II trials if necessary, and offering to
support post-marketing surveillance;

* by providing the industry with detailed analyses of
the potential market and of the risks and benefits of
introducing a product;

¢ by providing the industry with guaranteed markets
for new products such as vaccines. In such schemes,
national governments agree to purchase a known
quantity of a specified.product, raising the financing
either from their national budget or through special
loans. The up-front investments needed for successful
collaborations of this type must be large;

® by streamlining the regulatory controls imposed by
the public sector on the industry to the minimum nec-
essary for good standards, in order to cut the indus-
try’s costs;
by carefully designed tax relief schemes;
by financial incentives within the patents system. A
number of attempts to modify the patent system have
been attempted, such as the Orphan Drug Act of 1983
in the United States. This gives companies tax breaks
and lengthened exclusivity rights for drugs with
small markets, creating strong incentives where
there are third-party reimbursement mechanisms
that are relatively insensitive to cost. However, the
act has not reversed the downward trend in R&D on
drugs for diseases that are prevalent in demographi-
cally developing countries and further extension of
the period of patent protection—beyond the 20 years
recently internationally agreed in the Uruguay
round—is unlikely to substantially affect incentives,
pointing to the need for additional mechanisms;

* by making the best use of the extraordinary commit-
ment of individuals and particular companies within
the private sector. Some have already demonstrated
themselves willing to undertake research and devel-
opment, production and supply of drugs on a break-
even or defined-profit basis; more may be encouraged
to do so. The example of some individuals is clear. For
example, Jonas Salk, when asked who owned the
patent on his polio vaccine, answered: “Well, the peo-
ple, I guess. There is no patent. Could you patent the
sun?” Salk believed that public goods should be com-
mon property for all time. The Committee certainly
feels that there is a major role for patents among the
instruments of government policy designed to stimu-
late innovation. Yet the spirit that Salk conveys—of
personal or corporate commitment—represents an
important additional resource to draw upon. Like-
wise innovation at public expense, even if in the pri-
vate sector, requires an important reduction in
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Figure 7.2 The virtually integrated pharmaceutical group model
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unrestricted patent rights, as, for example, through
guaranteeing relatively low prices to public-sector
buyers.

As a practical step towards putting some of these
mechanisms in place, the Committee proposes a specific
new initiative: a Health Product Development Facility
or Alliance. The proposed facility or alliance would aim
to enable private—public sector collaboration to develop
cost-effective products for important health problems of
people with very low incomes. Its work should be tightly
focused on a limited number of products for major causes
of disease burden that are currently neglected by exist-
ing efforts—such as many of those needed to address the
R&D agenda identified in response to the threat from
continually changing microbes. The facility or alliance
should have a clear strategy to enable, and in some cases
directly manage, the speedy development and deploy-
ment of those products; a professional management
team with expertise from the pharmaceutical industry;
adequate financial and human resources; and regular
scientific review. It should facilitate, where appropriate,
collaborations between large multinational pharmaceu-
tical companies and small emerging companies in mid-
dle-income and low-income countries. Its expertise
should include staff with skills and experience in the in-
ternational regulatory systems. While public sector sup-
port will be essential, the facility’s roles should include

catalysing new and non-traditional funding sources and
it should make full use of any resources made available
to it by the pharmaceutical industry, such as laboratory
facilities or staff.

7.4 Investment in health R&D: trends,
prospects and proposed solutions

This section discusses global health research at the level
of resource allocation, beginning with an overview of
overall investment trends, and moving on to discuss the
gaps in research needed to meet the challenges identi-
fied in earlier chapters.

7.4.1 Problem 1: health investments are not being
directed at global health challenges

R&D has a low claim on the health expenditure of all
but a few nations. As a share of the world’s total expen-
diture on health, research claimed just 3.4% in 1992 (see
Figure 7.3). No government, whether in developed or de-
veloping regions, accords research more than about 5%
of its total domestic health spending, and for most the
share is much lower. In 1992, the United States spent
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5.1% of its total publicly funded health expenditure on
R&D, Denmark spent 3.8% and Germany 3.3%. Most
countries spent less than 2% (Annex 5). Available data
from middle-income countries suggest that R&D is seen
as an equally low priority. For example, South Africa
spends no more than 1.7% of its total health budget on
R&D, while for Mexico the figure is no more than 0.5%.

The health problems of low-income countries are the
first casualties of this relative neglect of R&D. Even
though 90% of disease burden is in low-income and mid-
dle-income countries, only about 5% of R&D funds are
spent on health problems that are overwhelmingly found
in poor populations. Defining those health problems is a
complex task, but several different definitions yield
broadly similar figures (Annex 5). If, for example, we
take a traditional definition of these health problems
that is limited to parasitic diseases, the childhood infec-
tions and maternal and perinatal conditions, then about
US$ 2.4 billion or 4.3% of the total global R&D invest-
ment can be said to be spent on these problems. This def-
inition, while clearly providing an incomplete picture of
low-income and middle-income countries’ health needs
at the end of the 20th century, does reflect the current
priorities within the system for international health
R&D. We find that of this US$ 2.4 billion, approximately
half comes from the governments of middle-income and
low-income countries. Of the remainder, about US$ 683
million came from the governments of the established
market economies, US$ 400 million from the pharma-
ceuticals industry, and about US$ 80 million from pri-
vate foundations.

As earlier chapters have shown, analysis of spending
by specific health topics also shows a neglect of the prob-
lems that currently dominate low-income and middle-in-
come countries. For example, pneumonia, diarrhoeal
disease and tuberculosis, which together made up more
than 18% of global disease burden in 1990, collectively
receive no more than US$ 133 million in R&D funds
each year—or 0.2% of the US$ 56 billion spent on health
research worldwide (Annex 5). This is equivalent to just
US$ 0.51 per DALY for pneumonia, US$ 0.32 per DALY
for diarrhoeal disease, and US$ 0.68 per DALY for tu-
berculosis. By contrast, asthma—which is currently, if

Figure 7.3 Per cent of global health spending
on health R&D, 1992
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not permanently, a health problem mainly of the indus-
trialized countries—received more than US$ 13 in R&D
funds for each DALY.

Funding for R&D on the emerging problems of poorer
populations also appears to be neglected, though assess-

“ments are inherently more complex for these problems

because the distinctions between regions are becoming
increasingly blurred. There is massive investment in
cardiovascular disease, neuroscience, and oncology in
the established market economies, but much of this is di-
rected at the development of therapies that are not likely
to be cost-effective in the resource-poor nations whose
need for them is increasing most rapidly. The Commit-
tee has attempted to assess investment on a few of these
health problems. R&D on the health impact of tobacco
was found to receive no more than US$ 164 million per
year, equivalent to less than US$ 4.50 per DALY. If,
however, that level of investment does not rise in real
terms as the smoking epidemic takes its toll, by 2020
only about US$ 1.25 will be spent on R&D for each
DALY arising from this massive health problem. And
studies of the health impact of road-traffic accidents, at
least that research funded by the public sector rather
than by the motor industry, show an even greater ne-
glect. Current investment is estimated to be no more
than US$ 34 million a year, equivalent to US$ 0.83 per
DALY. By 2020, without real increase, the projected bur-
den expected from road-traffic accidents would mean
that just US$ 0.40 was spent for each DALY.

Although there are many factors to consider when
judging priorities for R&D, there is little doubt that bet-
ter information on the balance between investment and
disease burden would prove a highly provocative aid to
decision-makers. Our own analyses are clearly only a
very partial beginning; more systematic assessments
will be needed to provide a fuller picture.

7.4.2 Problem 2: investment in the health needs of
poorer populations is falling

Through the late 1980s, investment in health R&D
rose sharply in real terms worldwide, from US$ 38 bil-
lion in 1986 to US$ 56 billion in 1992, measured in con-
stant 1992 dollars. But the rate of growth has now de-
clined in both the public and private sectors (Annex 5).
The pharmaceutical industry, which during the 1980s
expanded its investment in R&D more rapidly than the
public sector in the United States, has recently sharply
contracted its investment because of the soaring costs of
health care, which have led the industry to project a de-
crease in its profit margins. Because of the projected de-
crease, the rate of growth in R&D investment in the
pharmaceutical industry has tumbled from an average
of 12.7% in real dollars in the early 1980s to 5.6% by the
beginning of the current decade. There is some evidence
that this contraction has disproportionately affected
work on antimicrobials—a shift that is likely to affect
low-income populations most acutely.

However, it is the sharp decline in investment in offi-
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cial development assistance (ODA)—also called develop-
ment cooperation assistance—from the governments of
the established market economies to the rest of the
world that is most likely to impact upon health research
for poorer populations. On average, the governments of
the rich nations are now allocating just 0.36% of their
GDP to their ODA budgets, half the target set by the
OECD. The share of this total allocated to health has de-
clined too, and within the health budget less than one-
tenth is allocated to R&D.

Official development assistance is given in two
ways—as bilateral assistance directly from one govern-
ment to another; or as multilateral assistance, from a
government to an international agency which acts as an
intermediary and passes it on to a recipient country.
About 44% of ODA for health R&D is given as bilateral
funds, the rest as multilateral funds. Bilateral funding
for health R&D as a part of all ODA has declined sharply
in real terms since 1992. The decline has been sharpest
in the United States, Canada and Sweden, which be-
tween them in 1992 provided about four-fifths of the to-
tal bilateral ODA for health R&D. The United States
Agency for International Development, which had rapid-
ly increased its funding for health R&D in the late
1980s, cut its commitment by 30% between 1992 and
1994 and further reductions are expected. Overall, bilat-
eral commitments to the health sector dropped 37% be-
tween 1988 and 1993.

Trends in multilateral funds for health R&D are more
difficult to assess because of the accounting systems of
the donors and recipients of these funds. The principal
agencies that receive multilateral funds are the UN orga-
nizations, but multinational, nongovernmental organi-
zations such as the Council on Health Research for De-
velopment (COHRED) and the International Health
Policy Programme (IHPP) also receive some multilateral
support. As well as providing regular, budgetary support
to international organizations, many governments
choose to provide additional discretionary (or extrabud-
getary) funds to specific research programmes. These ex-
trabudgetary funds are classified as multilateral aid and
it is possible to get a partial picture of multilateral invest-
ment trends by examining extrabudgetary contributions
to particular research programmes.

Two such programmes, the Special Programme of Re-
search, Development and Research Training in Human
Reproduction (HRP) and the Special Programme for Re-
search and Training in Tropical Diseases (TDR), have
been regarded as excellent investments by many donors
and have been frequently cited as models for the effec-
tive support of R&D. Box 7.2 summarizes some of the
key achievements of these programmes and shows the
cumulative investments of a number of countries, in-
cluding relatively small nations such as Denmark, Nor-
way and Sweden, that have been critical in bringing
these high returns for global health. Yet even for these
two special programmes, the trends are disturbing. In-
vestment has begun to show some downward trends,
with the contributions of many donors declining in the
early 1990s (Annex 5).

As the discussion in this section has shown, finance
for R&D is not reaching the health problems that need it
most—those that are responsible for the greatest disease
burden worldwide. The sharp downward trend in official
development assistance and the slowing growth in over-
all R&D investment are both likely to exacerbate al-
ready gross imbalances between the needs of the major-
ity and the efforts of the scientific community. In the
Committee’s view, these imbalances, and the downward
trends in investment, point to two failures of the inter-
national health system: first, a failure to monitor broad
trends and allocate resources in a rational manner; and
second, a failure to convince those at the highest political
levels of the enormous human and economic payoff from
R&D that, we believe, demonstrably justifies greater in-
vestment. The fragmented nature of health R&D may
have contributed to this second failure, by preventing
the development of strong and coherent international
advocacy. In our view, the major challenges that govern-
ments face in the next 25 years in dealing with health
problems will not be met without serious efforts to over-
come these failures.

7.4.3 Proposed solutions

In the Committee’s view, there is a need for a mech-
anism to enable the review of global health needs, the as-
sessment of R&D opportunities and the monitoring of re-
source flows. There is also a need for advocacy for health
research to convince governments and other investors,
including non-traditional sources, of its benefits in im-
proving health and enhancing economic development
among the poorest populations. The Committee consid-
ers that such a mechanism could be created out of exist-
ing health research structures. A new collaboration,
which might be called the Forum for Investors in Inter-
national Health R&D, could bring governments, other
investors and scientists together to perform these func-
tions. Such a forum would base its reviews on analytic
data on the health needs of countries and regions. Its
aims would be to identify existing effort and fill impor-
tant gaps in global health research, particularly those
that affect poor populations, and to help reduce overlap
and waste. To perform its function effectively, it would
need access to high-quality analytic capacity to supply it
with data on disease burden, reasons for the persistence
of that burden, measurements of the cost-effectiveness
of potential interventions, current patterns of spending
on R&D, and assessments of national health system per-
formance.

Such a forum would take advice from existing scien-
tific advisory groups already involved in enabling health
research at national and international levels, such as
the WHO’s Advisory Committee on Health Research sys-
tem, scientific and advisory groups of existing interna-
tional research programmes, and bodies such as the
Council on Health Research for Development (see Box
7.3), the International Clinical Epidemiology Network
and the International Health Policy Programme. Its rec-
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ommendations and conclusions would be presented to
existing programmes for consideration and implemen-
tation.

The proposed forum should have certain key charac-
teristics. It should be inclusive, with all partners having
an equal footing. It should be informal, should respect
the mandates of its partners and should strengthen
rather than diminish each partner. It should not be a le-
gal entity nor the creature of any specific organization;
its conclusions should be made widely available to all
who might be interested in them to inform decision-mak-
ing by others (see Figure 7.4).

One important function of the forum would be to dem-
onstrate at national and international levels the benefits
of health research, and, through the data on resource
flows and performance that it could generate and moni-
tor, to convince investors—including, perhaps, new and
non-traditional sources—of the high payoffs that re-
search can bring. Another critical function would be to es-
tablish (and update) a short list of key R&D products to be
realized in a specified time frame, to monitor progress on

items on the list, and to remove items from the list as they
reached completion or if progress faltered excessively. If
WHO were to take the lead in the establishment of such a
forum with the help of other key players, the advantages
would be many, including a speedy aggregation of dis-
persed international R&D activities.

In order to strengthen resources for research on the
major challenges to global health, the Committee con-
cludes that additional specific initiatives are needed in
four areas. Three of these have been identified already in
the Recommendations sections of Chapters 4, 5 and 6
and the need for the fourth initiative has been discussed
in greater detail in section 7.3 above. All of these initia-
tives can be achieved through the consolidation and en-
hancement of existing institutions and structures. To
summarize, the initiatives are:

¢ A Special Programme for Research and Training on
Noncommunicable Diseases and Healthy Aging;

* A Special Programme or Initiative for Research,
Training and Capacity-Building on Injuries;
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(Box 7.2 continued)

Box Table 7.2.1 Cumulative voluntary contributions to two intern ‘research programmes, 1970-95

(millions of U.S. dollars) ‘
UNDP/World Bank/WHO Special Programme for Special Programme of Research, Development
Research and Training in Tropical Diseases (TDR), and Research Training in Human Reproduction
1974-95 (HRP), 1970-95

Source Amount Source Amount

Denmark 53.1 Sweden 92.1
World Bank 48.3 UK 60.2
USA 46.0 UNFPA 48.0
Sweden 45.8 Norway 43.4
Norway 46,6 Denmark 29.5
UNDP 42.3 World Bank 19.3
The Netherlands 23.5 Germany 13.1
WHO 23.4 WHO (regular budget) 12.8
Germany 21.6 USA 11.2
Canada 214 Canada 10.0
UK 19.2 The Netherlands 5.1
Swiizerland 18.3 Australia 3.5
Belgium 10.4 Rockefeller Foundation 3.2
Australia ' 8.7 Finland 2.8
ltaly - 6.3 Switzerland 2.7
MacArthur Foundation 6.1
Japan Shipbuilding Industry Foundation 5.9
France 5.8
IRDC o 3.3
Finland 28
African Development Bank Group . 2.3
Others 12.9 Others 40.6
Total contributions to each programme* 474.0 398.0
*Only contributions greater than US$ 2 million are itemized.

* A Special Programme for Research and Training on
Health Systems and Policy; and
* A Health Product Development Facility or Alliance.

It is not for the Committee to specify exactly how
such initiatives might best be organized. The essential
requirement is to enhance and expand effort in these ar-
eas without delay by whatever means should be consid-
ered most effective.

7.5 Chapter summary and
recommendations

The current system for the conduct and financing of in-
ternational health research is unable to respond ade-
quately to the world’s current and changing health needs.
In particular, a lack of capacity at national and regional
level is holding back high-quality research, while inade-
quate collaboration between private and public sectors is
directly affecting the health of poorer populations. At the

resource allocation level, there is neglect for health R&D
overall, a severe imbalance of resources away from the
needs of low-income populations, and a lack of mecha-
nisms to facilitate coordination between investors. The
result is fragmentation, some duplication, some gaps and
a dispersion of resources. At a time when research has
more than ever to give, this suggests two failures of the in-
ternational health research community: first, to allocate
its effort in a rational manner to improving health; and
second, to convince investors and potential investors of
the benefits of investing in research for health.

The following recommendations are addressed to in-
vestors: some are more particularly the concern of gov-
ernments in middle-income and low-income countries,
and some the concern of governments in the established
market economies and other traditional “donors” to
health R&D. The recommendations outline some steps
that might be taken to proceed, first in terms of the oper-
ation of research at national and international levels,
and finally in terms of resources and international coor-
dination.
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Recommendations

1. Governments have much to gain from the devel-

opment of national agendas for health research,
with the active involvement of all relevant actors,
including scientists, service providers, policy-
makers and community leaders. Such agendas
are likely to be most useful if their focus includes
both population health needs and available R&D
capacity. Investors may increase the efficiency of
R&D by strengthening national and regional re-
search capacity, through, for example, focusing ef-
forts on areas of comparative advantage, on im-
provements in the quality of training, on explicit
initiatives to translate results into relevant poli-
cies and interventions; by offering incentives to
reverse the brain drain, by promoting policies
that require research posts to be competitive and
based on the peer-reviewed allocation of funds,
and by making core support for institutions com-
petitive. Additionally, supporting national institu-
tions with a strong international orientation—in
funding, staffing and mandate—might have a
high payoff. The returns on investment in good
standards are likely to be significant, while poor-
quality or repetitive research is wasteful and may
have adverse consequences for health.

Investors may profitably explore the development
of new instruments—beyond the current patents
system—for engaging the skills and energy of the
private sector in the development of vaccines, an-
timicrobials and other drugs, diagnostic tests, de-

vices and prostheses and equipment for the use of
low-income populations. These incentives could
include development subsidies, extended patent
protection, guaranteed markets, streamlined reg-
ulatory requirements, improved market informa-
tion (including certification of product quality)
and contracting for specific tasks. The Health
Product Development Facility or Alliance recom-
mended by this Committee is a potentially effec-
tive mechanism to focus and synergise efforts—
not only for products to combat the major microbi-
al threats, but also for maternal and child health
and for the coming epidemics of noncommunica-
ble diseases and injury.

. A Forum for Investors in International Health

R&D should be formed to provide a mechanism
for the review of needs and opportunities for glo-
bal health R&D—making use of analytic data on
disease burden, R&D opportunities and the level
of ongoing efforts. The forum would bring together
the governments of low-income and middle-in-
come countries, the major traditional “donors”,
and the research community. Analytic work un-
dertaken by and for the forum would provide im-
proved information for decentralized decisions on
funding and resource allocation. This in turn
should help to focus resources more sharply on
completing the highest priority tasks before mov-
ing on to others.

. Given the high returns to R&D in health improve-

ment, a reallocation of health sector resources to

grew out of the work of the Commlssmn on Health Re-
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Figure 7.4 The international health R&D system: proposed enhancement
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*Proposed new programme

R&D is recommended as a means to bring sub-
stantial net gains in health, particularly the
health of poor populations. Given that much of
R&D provides an international public good, there
is a particularly strong case for public sector in-
vestors in the established market economies to re-
allocate their health portfolios to increase R&D
funds. The institutional capacity for supporting
health R&D that many traditional donors possess
strengthens the case for them to increase this
form of assistance. The globalization of health
problems suggests that sources of investment in

international health R&D should be diversified in
order to enhance the likelihood of finding appro-
priate solutions to them. The ministries of health
and research councils of high-income countries
have much to gain from participating. Govern-
ments of low-income and middle-income countries
are likely to find increased allocations to appro-
priate health R&D to be both a cost-effective way
of improving health in their populations and, po-
tentially, an investment in the infrastructure for
productive national industries.



