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Abstract
The Covid-19 pandemic has shown that our pharmaceutical innovation system is capable of delivering 
results, but it has also highlighted the possibility of a new model of innovation, in which the gap between 
basic and applied research is getting smaller and smaller. An analysis of the topic is provided to offer an 
overview and stimulate debate.

1. Introduction

T he Covid-19 pan-
demic has posed 
a major challenge 

on the pharmaceutical innova-
tion system. 

In 2020, extensive lock-
downs were the only effective 
tool to contain the spread 
of the virus. In that year, the 
pandemic claimed 2 million 
lives and caused a massive 
worldwide recession. Govern-
ments faced a tragic trade-off 
between public health and 
national income and were 
desperate for effective treat-
ments. Any medical innova-
tion that could help prevent 

or cure the disease was regard-
ed as invaluable.

With so much at stake, the 
pharmaceutical innovation 
system undeniably delivered. 
The first Covid-19 vaccine 
was approved in December 
2020, just 10 months after the 
breakout of the pandemic. 
(By way of comparison, the 
average time needed for the 
approval of new drugs exceeds 
10 years). In the following 
months, several other vaccines 
have become available. More 
recently, antiviral drugs have 
been developed that seem ef-
fective against the Covid-19 
disease, and they too are being 
approved at record speed. 

Naturally, the production 
capacity for Covid-19 vaccines 
was small at first. In the first 
half of 2021, even rich countries 
struggled to procure the vac-
cines, and the poor ones were 
almost completely excluded. In 
a few months, however, things 
have changed. By the end of 
2021, more than 10 billion 
doses will have been produced 
worldwide.

Today, rich countries have 
enough doses to vaccinate 
their entire population, and 
vaccines have started to be de-
livered to middle-income and 
poor countries. 

As vaccination campaigns 
proceed, economies are recov-
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ering. In many regions, national 
income will have returned to 
the pre-pandemic levels by the 
end of 2021, or at most in the 
first semester of 2022. 

This sounds like a success 
story. Yet, the Covid-19 pan-
demic has prompted a heated 
debate on pharmaceutical 
innovation and the way it is 
organized and promoted. At the 
center of this debate is the role 
of the intellectual property pro-
tection granted to vaccines and 
drugs. Commentators, scholars, 
and governments have proposed 
a waiver of intellectual property 
rights on Covid-19 vaccines and 
the new antiviral drugs that will 
be available soon. So far, how-
ever, no such waiver has been 
agreed on.

This article reviews the poli-
cy debate and discusses possible 
reforms of the current system of 
pharmaceutical innovation.

2. The social costs of patents

A patent gives an inventor the 
exclusive right to manufacture, 
use or sell the invention for a 
period of time, which is usually 
20 years from the date of pat-
ent application. This exclusiv-
ity period often confers to the 
inventor some market power. 
When this market power is 
exercised with the goal of max-

imizing the inventor’s profit, it 
generally results in a contrac-
tion of output and an increase 
in prices. The contraction of 
output means that consum-
ers will consume less, and the 
increase in prices means that 
they will pay more for what 
they consume. These effects 
represent the main social costs 
of patents. 

2.1. Rich countries
In rich countries, the social 
costs of patents on Covid-19 
vaccines have been mild in 
comparison to other phar-
maceutical patents and to 
the value of the vaccines. To 
substantiate this claim, I con-
sider in turn the price and 
output effects of the patents on 
Covid-19 vaccines.

a. Price
Patents on new drugs some-
times result in exorbitant 
prices that may significantly 
limit access to the medicines. 
For example, when the hepati-
tis-C drug sofosbuvir was first 
launched in 2013, it was priced 
at more than $80,000 per treat-
ment. With a production cost 
estimated at less than $150, this 
represented a price-cost mar-
gin of over 50,000%. 

In the case of the Covid-19 
vaccines, price-cost margins 

appear to be much lower. 
Although the exact costs of 
production per dose are un-
known, a reasonable estimate 
puts them in the range of €1-3. 
As for prices, they vary from 
vaccine to vaccine. The Ox-
ford/AstraZeneca vaccine is 
allegedly priced at cost as per 
contractual clauses imposed 
by the University of Oxford 
on AstraZeneca. The price is, 
indeed, around €3 per dose. 
The Janssen vaccine is priced 
at around €7 per dose, with a 
price-cost margin in the order 
of 100%. The main mRNA vac-
cines, Moderna and BioNTech/
Pfizer, are more expensive. For 
example, the Moderna price 
is now reportedly close to €25 
per dose, which would trans-
late into a price-cost margin of 
about 1,000%. This is high, but 
it is 50 times lower than that of 
sofosbuvir.

In view of the huge social 
value of the vaccines, these 
prices are all but exploitative. 
For a country such as Italy, 
which by the end of 2021 will 
have purchased around 100 
million doses, the total ex-
penditure will be less than €2 
billion. This is approximately 
the same economic cost as just 
one week of the relatively mild 
lockdown we experienced in 
the spring of 2021. It therefore 
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appears that the economic 
benefits of the vaccines are 
a large multiple of the costs, 
even without including into 
the calculation the value of 
saved human lives. No doubt, 
Italy would have been pre-
pared to pay for the vaccines 
much more than it actually 
paid.

One wonders why then 
prices are not higher. There are 
several possible answers to this 
question. First, the Oxford/
AstraZeneca vaccine is priced 
at cost at the request of the 
University of Oxford, which 
originally developed the vac-
cine. Likewise, other vaccines 
received substantial public 
funds on the explicit or im-
plicit understanding that the 
price would have been kept at 
reasonable levels. Second, from 
the outset several vaccines 
have been competing with one 
another. This competition is 
possible because patents are 
relatively narrow and confer 
exclusive property rights over 
a specific vaccine, not on all 
Covid-19 vaccines. Third, phar-
maceutical companies may vol-
untarily restrain their pricing 
for fear of regulatory interven-
tion in the form, for instance, 
of compulsory licensing, or of a 
suspension of patent rights,.

b. Output
In the spring of 2021, with sev-
eral Covid-19 vaccines already 
approved, even rich countries 
still struggled to procure the 
vaccines. Some commentators 
blamed patents for the scarcity 
of vaccines, on the grounds 
that one of the effects of pat-
ents is precisely the contrac-
tion of output.

But in fact, high prices and 
low output are the flip sides of 
the same coin: the patent hold-
er contracts output only to the 
extent that this is necessary to 
keep the price at the target lev-
el. In other words, once prices 
are set, pharmaceutical compa-
nies have no reason to ration 
demand. They would have no 
incentive to ration even un-
der monopoly, but this is true 
a fortiori when there is some 
competition among the firms, 
as the demand that a firm does 
not meet will then be satisfied 
by its competitors.

The initial shortage of 
vaccines was not, therefore, a 
strategic choice of pharmaceu-
tical companies. The simple 
truth is these companies need-
ed time to scale up produc-
tion. Even though the manu-
facturing process was initiated 
even before the vaccines were 
approved, expanding the out-
put took time because the 

production of vaccines is a 
complex endeavor, especially 
for the mRNA vaccines that 
rely on a very innovative tech-
nology. In a few months, how-
ever, production capacity has 
been enlarged and now in rich 
countries there is no shortage 
of vaccines. 

One may wonder whether 
the increase in production 
could have been faster in the 
absence of patent protection. 
The answer is probably no. In 
the very short run, patents are 
not a crucial factor: inventors 
are already protected by “lead 
time” advantages, i.e., the sim-
ple fact that imitation takes 
time. Even when there are no 
legal barriers to the exploita-
tion of the innovative tech-
nological knowledge, that is 
to say, learning to practice an 
innovation may be no easy task 
because of the need to acquire 
so-called tacit knowledge. 
Think, for instance, of the dif-
ficulty of learning new surgery 
techniques even if they have 
been described in the medical 
literature. (Incidentally, this 
explains why no firm other 
than Moderna has yet tried 
to manufacture the Moderna 
vaccine even though Moder-
na stated that it would not 
enforce its patents for some 
time).
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Therefore, it seems unlikely 
that suspending patent rights 
could have helped increase 
the production of Covid-19 
vaccines in 2021. Any expan-
sionary effect on output would 
have probably taken more 
time.

2.2. Poor countries
In the previous subsection, I 
have argued that the prices of 
Covid-19 vaccines have not 
effectively restricted access to 
the treatment in rich coun-
tries. Today, all Italians, Ger-
mans and British who want 
to be vaccinated can get their 
shots almost instantly. When 
it comes to poor countries, 
however, the situation is more 
complicated.

In Uganda, for instance, 
per-capita health expenditure 
is about $50 per year. Purchas-
ing the mRNA vaccines (which 
are, arguably, the best per-
forming ones) at the current 
prices would pose a significant 
burden on Uganda’s national 
health system. In addition, 
vaccines must be delivered to 
the population, and this poses 
further challenges in countries 
where sanitary infrastructures 
are rudimentary. It therefore 
comes as no surprise that only 
1% of Uganda’s population has 
been vaccinated so far. 

In fact, the rate of vacci-
nation is below 10% in most 
African countries, and it is 
just 25% even in a middle-in-
come country such as India. 
Even though other factors may 
also play a role, it seems that 
a reduction in the price of the 
vaccines may be an important 
element of a successful vacci-
nation campaign in developing 
countries. To the extent that 
patents prevent such a reduc-
tion, they may impose social 
costs that are not as limited as 
those borne by rich countries. 

3. Remedies

What can policy do to facil-
itate access to Covid-19 vac-
cines in poor countries? This 
section discusses three possible 
strategies, which are presented 
in increasing order of pat-
ent-rights weakening.

3.1. Voluntary practices
The first strategy relies on the 
goodwill of pharmaceutical 
companies and rich-country 
governments. It calls for these 
governments to donate mil-
lions of doses to poor coun-
tries, and for pharmaceutical 
companies to selectively reduce 
the price of the vaccines in 
poor or middle-income coun-
tries. 

In fact, these actions could 
be carried out even by non-al-
truistic agents. Given the ease 
of transmission of the Covid-19 
virus, and the fact that the 
protection afforded by the 
vaccines is limited, vaccinat-
ing as much as possible of the 
world population is also in the 
self-interest of the rich coun-
tries. The donations of vaccines 
may therefore be regarded as 
an investment in public health 
by donating countries. 

As for the pharmaceutical 
companies, the profit foregone 
by selectively reducing the 
price in middle-income or poor 
countries is probably small, 
perhaps even non-existent. 
For one thing, in the case of 
the Covid-19 vaccines the risk 
of parallel trade is limited, as 
vaccines are purchased almost 
exclusively by governments and 
public institutions. For another 
thing, charging different prices 
in different countries is a com-
mon marketing strategy, called 
price discrimination, which 
may well be profitable for the 
seller. One could therefore say, 
paraphrasing Adam Smith, that 
“it is not from the benevolence 
of the pharmaceutical compa-
nies that the poor countries 
may expect their vaccines but 
from their regard to their own 
self-interest”.
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Nevertheless, some com-
mentators doubt that these 
voluntary practices may suffice 
to provide enough vaccines for 
the entire world population. 
More interventionist strategies 
have therefore been proposed.

3.2. Compulsory licensing
Compulsory licensing is when 
a government authorizes the 
production of a patented 
product even without the 
consent of the patent holder. 
Under the TRIPS agreements 
of 1994, compulsory licensing 
is permitted under some con-
ditions. The most frequently 
invoked reason for compulsory 
licensing is public health, and 
there is little doubt that the 
Covid-19 pandemic would be a 
valid justification. 

Therefore, a country such as 
India, for instance, can invoke 
the TRIPS agreements and 
right now ask for a compulsory 
licensing of the patents that 
protect the Covid-19 vaccines. 
If the compulsory license is 
agreed upon by the World 
Trade Organization (WTO), 
Indian firms could then pro-
duce the vaccines upon pay-
ment of a “reasonable royalty” 
to the patent holders – a roy-
alty that would likely be quite 
low. Under the Doha Decla-
ration of 2001, Indian firms 

could even export the vaccines 
to other countries that lack the 
technological capabilities to 
manufacture the vaccines and 
have also requested a compul-
sory license. However, Indian 
firms could not export the vac-
cines to other countries. 

There is much to say in fa-
vor of this solution. An exten-
sive application of compulsory 
licensing would be an effective 
way of reducing the price of 
vaccines in poor countries, 
leaving a substantial profit 
margin in the rich ones. The 
profits reaped in rich countries 
could allow the pharmaceuti-
cal companies to recoup their 
R&D costs. This solution could 
therefore represent a reason-
able compromise between the 
goal of guaranteeing access to 
the vaccines and that of incen-
tivizing the research on inno-
vative drugs.

3.3.  Waiving intellectual prop-
erty rights

In October 2020, India and 
South Africa proposed a waiv-
er of intellectual property 
rights on Covid-19 vaccines 
and drugs for the duration of 
the epidemic. Various coun-
tries, including the US, have 
backed this proposal. Other 
countries, however, are against 
it. The proposal is unlikely to 

be approved as this requires a 
qualified majority of countries, 
but nevertheless it has been ex-
tensively debated. 

There are two main dif-
ferences between compulsory 
licensing and a waiver of in-
tellectual property rights. The 
first one is relatively minor: 
with a waiver, producers of 
generics will not have to pay 
any royalty to patent holders. 
Since the reasonable royalties 
to be paid in case of com-
pulsory licensing are small, 
however, this factor seems to 
be of secondary importance. 
A more relevant difference 
is that a waiver of Covid-19 
related patents would allow 
the production or import of 
generics also in rich countries. 
As noted, this would probably 
have little impact in the very 
short run, but in the longer 
run it could erode the patent 
holders’ profit margins. 

The problem with a waiver 
of patent rights is that it will 
significantly impair the incen-
tives to innovate. Inventing 
new vaccines or new drugs is a 
very risky and costly endeav-
or. In the market economies 
we live in, drug innovation is 
largely delegated to private 
companies that seek to maxi-
mize their profits rather than 
the common good. So, who 
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would invest in the search for 
new drugs without the pros-
pect of recouping the R&D 
costs and making a profit? 

The need of incentivizing 
the investments in R&D was 
indeed acutely felt before the 
vaccines were developed, to the 
point that various governments 
entered in “advance purchase 
agreements” with companies 
holding promising candidates 
and directly funded some of 
them. Now that several vac-
cines are available, it may seem 
natural to put more emphasis 
on the issue of the access to 
the treatment. However, this 
approach is short-sighted. The 
Covid-19 pandemic may not 
be the last one, and we must 
preserve the incentives to in-
vest in the search for the next 
vaccines. 

More generally, it is always 
efficient to waive patent rights 
ex post, after the innovation 
has been achieved. A for-
ward-looking policy, however, 
must take an ex-ante perspec-
tive, as if the innovation were 
yet to come. To put it differ-
ently, society must strike a 
balance between the goals of 
encouraging innovation on the 
one hand, and the diffusion of 
the new products on the other 
hand. A waiver of intellectual 
property rights puts all the 

weight on the goal of diffusion. 
But if the incentives to inno-
vate are destroyed, there will 
be no innovative technologies 
to be diffused. 

4.  Rethinking pharmaceuti-
cal innovation

So far, I have argued that our 
pharmaceutical innovation sys-
tem has performed well in the 
Covid-19 pandemic. The social 
costs of patents have been rel-
atively mild, and they can be 
further limited within the ex-
isting institutional framework 
by the adoption of sensible 
policies. 

Still, one may wonder why 
such an important task as that 
of developing new drugs is be-
ing delegated to market forces. 
Is a different system feasible? 

To answer that question, it 
may be useful to note a strik-
ing feature of the development 
of Covid-19 vaccines, i.e., the 
limited role played by the 
so-called “big pharma”. The 
AstraZeneca vaccine was de-
signed by a team of researchers 
at the University of Oxford, 
and the pharmaceutical com-
pany entered into play only at 
the stage of clinical tests. The 
same is true of Pfizer with the 
BioNTech vaccine. Moderna 
and BioNTech are both, effec-

tively, university spin-offs. Of 
the four major vaccines used 
in western countries, only the 
Janssen vaccine has been devel-
oped entirely by a big pharma-
ceutical company.

Leaving the clinical testing 
aside, it seems that universities 
and public research centers 
possessed all the technolog-
ical capabilities required to 
develop the vaccines on their 
own. This is probably true, to 
some extent, of many other 
drugs. For example, sofosbuvir 
was invented at Pharmasset, a 
small pharmaceutical company 
founded by scientists from Em-
ory University. Only later was 
Pharmasset bought by Gilead, 
which completed the clinical 
tests and commercialized the 
drug.

Compared to the tradition-
al picture where pharmaceuti-
cal companies do all the R&D, 
a new pattern seems to emerge 
here. When basic scientific re-
search shows some promise of 
pharmacological applications, 
scientists tend to leave the 
academy, patent the results of 
their scientific research, and 
create their own spin-offs to 
conduct more applied research. 
And when this more applied 
research succeeds, resulting in 
candidate drugs that are ready 
for the clinical tests, the spin-
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offs enter in joint ventures 
with bigger pharmaceutical 
companies, or are acquired by 
them. The big companies con-
duct the tests and commercial-
ize the product. 

In other words, there seems 
to be a closer and closer rela-
tionship between basic scien-
tific research and the design of 
new drugs, and the compara-
tive advantage of big pharma-
ceutical companies seems to be 
more and more limited to the 
stage of clinical testing.

If this is so, then a new mod-
el of pharmaceutical innovation 
seems possible. In this new 
model, private companies would 
play a much more limited role 
than they do today. This would 
reduce or eliminate the many 
distortions that market forces 
may create in a sector such as 
the pharmaceutical one.

The first step towards the 
implementation of the new 
model is the abolition of pat-
ents on drugs. This would stop 
the hemorrhage of scientists 
from universities and public 

research centers to for-profit 
spin-offs created ad hoc. With-
out the protection of patents, 
scientists would have much less 
incentives to leave the acade-
my; they would continue their 
research there.

The second step is the 
creation of incentives for uni-
versities and public research 
centers to engage into more 
applied research, bridging the 
remaining gap between pure-
ly academic research and the 
design of new drugs. This is 
probably the most critical part 
of the suggested reform. It rais-
es several specific issues, which 
will not be analyzed here.

The third step is the nation-
alization of the clinical testing. 
Clinical tests are already heavi-
ly regulated and are often host-
ed in public hospitals or public 
health institutions. National-
izing the entire process seems 
therefore relatively simple. It 
could create big efficiencies, 
eliminating the conflicts of 
interests between the owners 
of drug candidates, the doctors 

who are engaged in the testing, 
and the regulatory agencies.

Pharmaceutical companies 
would be responsible only for 
the manufacturing of the drugs. 
With no patent protection, all 
drugs would be generics. The 
pharmaceutical sector would 
be highly competitive, and the 
prices of new drugs would be 
close to production costs. 

5. Conclusion

The Covid-19 pandemic has 
shown that our pharmaceutical 
innovation system can deliver, 
but it has also exposed a new 
pattern of innovation, where 
the gap between basic and ap-
plied research is getting small-
er and smaller. This suggests 
that we could adopt a different 
system, which is not based on 
market forces and intellectual 
property rights. Perhaps the 
suggested reform is utopian, 
but it has the potential to re-
duce the many inefficiencies 
created by our current system 
of pharmaceutical innovation.
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