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Introduction

Every year, millions of people die from diseases that

could have been cured though the use of inexpensive

existing treatments. Clearly, in terms of priorities

improving access to these treatments must rank higher

than the development of new drugs for those diseases.

For what is the point of developing a new medicine if it

will not reach those for whom it is intended?

However, this paper is not primarily about improving

access to existing medicines. Rather, it addresses the

related issue of the lack of commercial incentives to

invest in the development of new drugs for many of the

diseases endemic to poor countries, such as tuberculosis

and malaria – the ‘diseases of poverty’. The question is

what can be done, in the absence of a substantial market

for such drugs, to incentivise research and development

(R&D) into new cures?

In spite of the current poor distribution of existing drugs

in many poor countries, which must be a top priority in

fighting the diseases of poverty, this is not a merely

prosaic question. The fact is that many of the existing

drugs are beginning to lose their potency because of

resistance. Meanwhile, some existing treatments are

highly toxic, even frequently deadly. So it is clear that

millions of people stand to benefit from the

development of new and improved medicines for the

diseases of poverty.

Nevertheless, any new medicines that are developed will

face the same distribution hurdles as existing medicines,

which will limit their effectiveness. Thus, the

development of new medicines for the diseases of

poverty must be as cost-effective as possible, so as not to

divert funds away from enhancing crucial health

infrastructure.

This paper provides an overview of proposals intended to

improve the prospects of developing new drugs for the

diseases of poverty. Part 1 considers the need for new

medicines in the wider context of addressing the

diseases of poverty. Part 2 examines barriers to

innovation. Part 3 considers various mechanisms for

funding R&D into new drugs. Finally, the various

proposals are considered in perspective and conclusions

drawn. 
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Assessing the need for new medicines

A large proportion of illness in low-income countries is

entirely avoidable or treatable with existing medicines or

interventions. Most of the disease burden in low-income

countries finds its roots in the consequences of poverty,

such as poor nutrition, indoor air pollution, and lack of

access to clean water, proper sanitation and health

education. The WHO estimates that diseases associated

with poverty account for 45 per cent of the disease

burden in the poorest countries.1 However, a closer

examination reveals that nearly all of these deaths are

either treatable with existing medicines or preventable

in the first place. 

Tuberculosis, malaria and HIV

Tuberculosis, malaria and HIV/AIDS together account

for nearly 18 per cent of the disease burden in the

poorest countries,2 but there are a range of preventative

measures available. 

Malaria can be prevented through a combination of

removing insect breeding sites (such as stagnant pools

of water), spraying dwellings with DDT and other long-

lasting insecticides, using insecticide treated mosquito

nets3 and taking prophylactic medicines, such as

mefloquine, doxycycline and malorone. Malaria can also

be treated, most effectively with artemisinin

combination therapy.4

Tuberculosis can be prevented by improving nutrition,

and can be treated with DOTS therapy, which is

estimated to cure disease in up to 95 per cent of

infectious patients, even in the poorest countries.5

Education is vital for the prevention of HIV/AIDS.

Meanwhile, a combination of anti-retrovirals (ARVs)

and good nutrition can help to control the viral load

(reducing subsequent transmission rates) and suppress

the symptoms of HIV/AIDS.

Childhood diseases

Treatable childhood diseases such as polio, measles and

pertussis, account for only 0.2 per cent of Disability

Adjusted Life Years (DALYs) in high-income countries,

while they account for 5.2 per cent of DALYs in high

mortality low-income countries.6 Vaccines for these

diseases have existed for at least 50 years, yet only 53

per cent of children in sub-Saharan Africa were

immunised with the diphtheria-tetanus-pertussis (DTP)

vaccine in 2000.7

Diarrhoeal diseases

Diarrhoeal diseases are caused by the poor sanitation

inherent to the condition of poverty, yet are easily and

cheaply treatable through oral rehydration therapy.

However, diarrhoeal diseases still claim approximately

1.8 million lives each year.8

Respiratory infections

Acute lower respiratory infections (ALRI), such as

pneumonia, represent the single most important cause

of death in children under 5 years and account for at

least two million deaths annually in this age group.9 Yet,

many of these deaths could be prevented by reducing

exposure to household smoke, which significantly

increases the risk of ALRI.

Incentivising research and development for the diseases of poverty
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other retail price – so the price ceiling becomes a price

floor.32 Not only does this restrict the ability of

companies to sell their products to certain groups of

consumers, it also eliminates the possibility for the firm

to implement any price differentiation strategy. As a

result, fewer drugs are supplied, at a price higher than

would be paid by the poorest consumer. The firm’s

profits are lower, and the incentive to invest in new

products for development in these markets is

suppressed.

Compulsory licenses – or the threat of issuing a

compulsory license – can have a similar effect to price

controls. In the interest of improving public health,

compulsory licenses can be a way for extremely poor

countries to procure inexpensive medicines, when all

attempts to secure such products voluntarily have been

exhausted. In practise, however, middle-income

countries that enjoy relatively high standards of living

(such as Brazil) have used the threat of compulsory

licensing as a negotiating tool to secure cheaper prices.33

This can be a politically popular move in the short-term

but in the medium- and long-term it undermines the

ability of innovator companies to sell at different prices

in different markets. It also strains existing pricing

strategies, under which medicines are offered at the

lowest prices to patients in extremely poor countries,

and acts as a further disincentive for firms to develop

new and improved medicines for the diseases of

poverty.34
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Mechanisms for funding R&D

In the short term, it is unlikely that policymakers in low

income countries will improve the institutional

environment sufficiently to rectify the glaring gaps in

both the demand for and supply of new medicines to

treat the diseases of poverty. In the absence of a properly

functioning market, other ways the development of new

medicines must be found. 

Any mechanism to encourage the development of new

medicines for the diseases of poverty must – to a greater

or lesser degree – overcome the various regulatory and

cost barriers previously discussed, as well as ensuring

that a useful product will eventually be produced. 

Generally, such mechanisms can be split into two

categories: “push” and “pull”. Push mechanisms

enhance the funds available to research and

development, in the hope that a useful drug will be

produced; pull mechanisms provide enhanced incentives

for investments in R&D by increasing the value of the

end product to the innovator. Reducing the burden of

taxation on R&D investments made by private

corporations is one example of a “push” mechanism for

targeted research projects.35 An example of a pull

mechanism is the offer of a reward to the inventor of a

drug that treats a specified disease. We discuss specific

push and pull mechanisms in more detail below.

Push mechanisms

Push mechanisms aim to encourage the development of

treatments for specific diseases by providing upfront

financial support for research into those diseases. 

There are, however, significant drawbacks to upfront

funding. Subsidies to R&D do not necessarily lead to the

development of useful medicines. Estimates suggest that

of every 5,000 new chemical entities (NCEs) screened,

on average only five go through to clinical trials, and

only one of those yields an approved medicine for

patient use.36 Publicly-funded projects that focus on the

development of only a few selected chemical compounds

are therefore extremely likely to fail, resulting in the

waste of significant sums of public money. 

There are two main types of ‘push’ mechanism: direct

funding and public-private partnerships.

Direct funding

Direct public funding might take the form either of

public funding for research and clinical trials carried out

by private firms, or of increased funds to public, non-

profit research organisations.37 

Advocates of direct funding argue that subsidised or

even wholly nationalised research and development is

the best way to produce safe and effective medicines for

the diseases of poverty.38

Notwithstanding the issues related to marketing and

distribution, the problem with direct funding is

determining exactly what level of financial resources are

required to develop a successful treatment, and how best

to deploy those resources to create an incentive-

compatible system. 

First, it is extremely difficult to determine at the outset

the exact amount of funding that will be required.

Second, there is also a risk of overspend as the project

may encounter previously unknown obstacles or

avenues of research. Third, project leaders may be

tempted to exaggerate the likely cost of research in order

to secure as much funding as possible. Finally, the

involvement of public stakeholders may skew research

objectives, as their demands may reflect political rather

than clinical preferences. 
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In addition to inefficiency and waste, there is no

guarantee that a government subsidy will produce any

of the specified outcomes. A neat illustration of the

drawbacks to public procurement of R&D was a US

Agency for International Development (USAID)

initiative in the 1980s to fund development of a vaccine

for malaria. This initiative absorbed $60 million but

failed to achieve any of its goals. 

The problem with the USAID malaria vaccine initiative

was that the researchers were operating to the demands

of a public sector employer rather than the market. As a

result, they produced wildly optimistic statements about

the progress of their work in order to ensure a continued

supply of funds. Government-funded project directors

also have an incentive to fund unpromising work –

illustrated by the US AID project leader’s demand for

further funds, despite the unpromising nature of its

early work. Because the recipients of government

subsidies are paid before delivery, they lack appropriate

incentives to conclude the research.

Public Private Partnerships (PPPs)

In wealthier markets, the supply of new drug targets has

been enhanced by special relationships between small

entrepreneurial firms that specialise in scientific

research and large pharmaceutical companies. Despite

these agreements, rapidly advancing science and

technology and especially the rapid rate of new

biological and chemical discoveries means that even

large firms may be unable to follow all of the new

developments in research. 

In the field of genomics, for example, the number of

biological targets has increased to between 3,000 and

10,000, from only 500 before the results of the Human

Genome project were compiled.39 The sheer cost of

keeping up with such developments would be beyond

the means of most individual firms.

For this reason, public private partnerships (PPP) have

emerged as a complement to pure private drug

development for specifically targeted diseases. PPPs can

incorporate several facets of the discovery, development

and delivery process, but one particular model highlights

the role the public sector can play in coordinating basic

research for the diseases of poverty.40

The National Institutes of Health (NIH), which operates

in the United States41 is one of the best examples of a

PPP. In 2003, the NIH provided more than $27 billion to

fund and coordinate health research, making it the

largest public health research body in the world. The

NIH national research centre supports research in many

different fields and also coordinates activities by many

researchers, including small scale biotechnology firms.

These research projects provide inventories of promising

chemical compounds which can be utilised by private

sector research-based companies to develop medicines.

Several public-private partnerships exist that specifically

focus on diseases of poverty. In particular, the Medicines

for Malaria Venture (MMV)42, the Global TB Vaccine

Foundation (Aeras)43, the International Aids Vaccine

Initiative (IAVI)44, and the Infectious Disease Research

Institute (IDRI)45 coordinate publicly funded R&D

projects with private companies. Due in part to these

arrangements, there are at least 86 drugs in the R&D

pipeline targeting HIV/AIDS, including 15 vaccines.46

There are at least 30 more drugs in the R&D pipeline for

malaria, and 22 for tuberculosis.47

In addition, there are now PPPs that focus on developing

drugs for African Trypanosomiasis, Chagas Disease,

Leishmaniasis, and Dengue Fever, which have bolstered

the number of potential treatments in the R&D pipeline

for these diseases. There are currently at least eight

potential treatments in varying stages of clinical trials,

and a further 16 in preclinical development.48

Pull mechanisms

While push mechanisms require upfront funding for

research activities in the hope that they will develop a

useful drug, pull mechanisms act at the other end,

providing funding or other pecuniary incentives only

when a specific, predetermined outcome has been

achieved. 

Pull mechanisms have the singular advantage for the

funding entity that they withhold payment until a

demonstrably effective and tested product has been

manufactured. This means that drug developers can get

on with the business of developing the drug without

interference from the funder, while the funder is freed

from the responsibility of having to manage the R&D
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process. Furthermore, because the funder only pays for

the drug when it has been fully developed, the

possibility of being left with a costly white elephant is

dramatically reduced.

However pull mechanisms have several potential

drawbacks.49 First, the donor must specify the outputs

before research commences, which may be difficult.

Second, if outcomes are not well defined, it may not be

clear what basic research is necessary, so the whole

project could stall – indeed there could be serious

consequences for the whole stratum of basic research,

especially if the model were applied widely. Third,

developers may – legitimately, given the fickle nature of

political commitments – be concerned that the funder

might renege on his commitment. Finally, because pull

mechanisms often result in a ‘winner takes all’ situation,

they run the risk of stifling the kind of incremental

innovation that results from ‘inventing around’ the

original drug, which could have negative implications

for future drug-resistance and effectiveness in

subpopulations.

Nevertheless, pull mechanisms offer considerable

promise for the development of treatments for certain

diseases. Some of the more notable proposals are

discussed below, with a brief evaluation of their

strengths and weaknesses.

Transferable patent extensions

One suggestion has been for pharmaceutical R&D

companies based in wealthy markets such as Europe,

the USA and Japan to receive a patent extension for one

of their existing products in those markets, in return for

inventing a vaccine or treatment for a disease of poverty

on a pre-determined list. This mechanism would be

attractive to larger, established R&D companies, and it

would certainly result in an additional flow of private

sector resources into the quest for drugs for the diseases

of poverty. 

The effect of such a mechanism, however, would be to

transfer the financial burden of developing new

medicines onto consumers of specific drugs in rich

markets. Where similar competitor drugs exist,

consumers may simply switch to products that do not

have their price inflated by a transferable patent. This

would negate the financial compensation potentially to

be gained by the investor from diverting resources into

the research into the diseases of poverty in the first

place. Conversely, if no such competitor product existed,

the price inflation caused by the transferable patent

could prove politically difficult for governments that

wish to control spiralling healthcare costs.

An alternative would be to allow companies to extend

the patent life on a range of their drugs for a short

period. This would disperse the cost over a wider range

of consumers and is less likely to be self-defeating.

Advance purchase commitments

A potentially useful way to stimulate R&D into the

diseases of poverty is for donor agencies or governments

to guarantee in advance the bulk purchase of a drug that

meets a set of pre-established criteria. The funder would

make a legally binding commitment to pay for a new

drug if and when one is developed, which would be set

at a price sufficient to cover the cost of R&D. 

According to the Center for Global Development, a

prominent supporter of such schemes, this would create

a win-win solution for both donors and the private

sector. For donors, such a commitment would have no

impact on their existing budgets, and would not mean

that funds are diverted to research projects which run a

high risk of failure.50 For drug developers, the main

advantage lies in the fact that new markets would be

opened in previously unattractive areas, while at the

same time the risk of compulsory licensing would be

removed. It would also lessen the chances of industry

being compelled by Government to conduct research

into unprofitable areas. 

The main objection to such schemes lies in the problems

associated with the valuation of the end products. The

donor will not be able to assess the financial value of the

final innovation in the same way consumers would,

which may lead to under- or over-reward. Advanced

purchase commitments also suffer from the so-called

‘hold up problem’. Since the innovator’s costs are

already sunk, the prize-awarding body may be tempted

to award prizes which are much lower than the true

value of the innovation. Both of these factors will erode

incentives for future innovation. Conversely, there is also
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the risk that R&D companies may be tempted to

exaggerate costs in order to secure a greater reward from

the funder.

Advance purchase commitments may also stifle

incremental innovation. Because they create a ‘winner

takes all’ solution, it would be difficult for incremental,

follow-on competitors to emerge, thus dulling the

benefits of competition on cost and improvements. The

innovation that wins will crowd out competing

inventions because it is being given away free by the

public sector. This ‘crowding out’ effect means that no

improvements will be made to the winning formulation,

and this may have negative consequences for resistance

and effectiveness in subpopulations.

As with all prize mechanisms, the potential for political

rent-seeking is great, as the prize-awarding authority

may be tempted to favour political or commercial allies.

Senior individuals within the authority might even

accept bribes. Furthermore, the donor’s view of what

constitutes a socially useful innovation will reflect their

own priorities, and could result in areas being neglected

or over-prioritised. Project choice, for example, might

reflect the preferences of bureaucrats rather than those

on the ground. Priority setting by outside agencies might

result in R&D being directed only at one type of country,

one region of the world, or one disease – with other

equally needy causes missing out on the additional

investment. 

It is also worth considering the historical record of prizes

– of which advance purchase commitments are a special

type – as a stimulus to investment. In individual

instances, these have clearly worked in the past. For

example, a prize from the British government led to the

creation of the Harrison clock. More recently, the $10

million “X Prize” most likely contributed to the

development of the first major private sector spaceflight. 

Yet it is doubtful that prizes can in general be relied

upon to deliver new developments. The experience of

the Soviet Union is apposite: innovators in the USSR

were rewarded for less than the value of their

innovations and unsurprisingly the USSR’s record of

industrial and scientific innovation was not impressive. 

If advance purchase commitments are to work

successfully, they must be clearly targeted and

appropriately establish the conditions of the prize –

including both the conditions for success and the size of

the award.

Orphan drug type legislation

While not related specifically to the diseases of poverty,

orphan diseases share similar characteristics to those

suffered predominantly in low-income countries. The

numbers of people who suffer from orphan diseases

make them “uneconomical” for private sector companies

to justify the investments needed to develop specific

drugs that treat or cure each condition. In the United

States, these include Huntington’s disease, myoclonus,

ALS (Lou Gehrig’s disease), Tourette syndrome, and

muscular dystrophy.51

In reaction to this, the US orphan drug legislation

combines several interesting aspects of individual push

and pull programmes to stimulate private sector R&D

activities for the development of treatments for rare

diseases. These include offering market exclusivity for

‘orphan’52 products receiving FDA approval, tax credits

for R&D investments53, and an orphan drug

development grant program to provide funding for

eligible researchers54. Most importantly, orphan drug

applications are eligible for fast-track regulatory

approval55, which makes the drug development process

easier and more cost-efficient for firms. These legal

interpretations only make the option of pursuing R&D

projects more interesting for private researchers, and

therefore enhance the chances that new and improved

medicines will be developed.

Since the original Orphan Drug Act56 was passed in

1983, more than 900 drugs and biological treatments

have been designated as orphan products, and over 200

have been given FDA approval.57 Reducing regulatory

barriers for drug developers can stimulate more research

on rare diseases, and these legislative efforts have

proven to yield some beneficial innovations that

otherwise might not have been introduced.

Open source

In addition to the ‘push’ and ‘pull’ mechanisms

described above, it is worth discussing a recent proposal


