


The pharmaceutical indus-
try has been a fast-grow-
ing sector for many
decades. Historically, this
success was built on the
optimum use of a unique
business model based on
innovation and particularly
on the development of
patented new chemical
entities. Public authorities
have supported such inno-
vation by allowing compa-
nies to achieve market
exclusivity through patent
protection. The success of
this industry is now being
challenged. Many big prod-
ucts have lost or will soon
lose their patent protection
and generic producers are
taking important shares in
the market for these prod-
ucts. The authors offer
insights into the situation
of the pharmaceutical
industry and where com-
panies need to evolve if
they want to be around
tomorrow.
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For many decades, the pharmaceutical industry has been
a fast-growing sector generating high margins. The
strength of its performance has been recognised by finan-
cial markets, which have historically given pharmaceuti-
cal companies high valuations and considered them a safe
investment.

Historically, this success has been built on the optimum
use of a unique business model based on innovation and
particularly on the development of patented new chemi-
cal entities. Public authorities have supported such inno-
vation, which requires large-scale investment, by allowing
companies to achieve market exclusivity through patent
protection. Basically, patents establish temporary monopo-
lies that allow pharmaceutical companies to sell their
products at a high price. The price of an innovative prod-
uct is based on its therapeutic value (its clinical benefit
and the nature of the disease it is designed to combat)
more than on costs or on existing market prices (except
for commodity products and generics). In this market,
even when a monopoly moves toward an oligopoly with
the entry of “me-too” products, the competition rules do
not fundamentally change: competition is over prescrip-
tions, which generate sales volumes, while competition
on prices remains very low.

The success of this industry is now being challenged,
largely because the industry does not seem to be able to
renew its product portfolio. Many big products have lost
or will soon lose their patent protection and generic pro-
ducers are taking important shares in the market for
these products. Moreover, for demographic reasons cus-
tomers are increasingly concerned with getting value for
money, resulting in cost-measurement activities that are
putting pressure on prices, particularly in Europe.
Consequently, the confidence of financial markets in
pharmaceuticals is declining.

The industry used to have a very high level of confidence
in its business model, which is based exclusively on inno-
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vation, intellectual property and high prices. Its success in
the past has created certainties, especially concerning this
business model, that may handicap its ability to adapt to
market changes. Meanwhile, evolutionary forces are intro-
ducing new issues that the industry will have to deal with
in the coming years, such as:

» Is it possible for the pharmaceutical industry to con-
tinue to develop a unique business model based on
innovation and intellectual property?

* Is the business model the right one for all the pharma-
ceutical companies?

* Do pharmaceutical companies have to accept the
development and reinforcement of generics producers?
Is it possible to allow them to take a growing share of
the market?

* Will societies in the future continue to accept the
(still) high profit margins of the pharmaceutical indus-

try?

The Historical Model: Life-Cycle Management of
Pharmaceutical Products

When analysing the past growth of the main pharmaceu-
tical companies or their present turnover, the predomi-
nance of a very limited number of products is striking.
The worldwide success of these companies has been based
mainly on the sales of fewer than 10 products and very
often of fewer than five.

Exhibit 1 | Sales Rank and Turnover

Rank by Corporation Number of Blockbuster sales/
audit sales Blockbusters Ethical sales (%]
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Source: Arthur D Little analysis

The number of important products is small. That’s why
we consider the analysis of life-cycle management of phar-
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maceutical products the best way to understand the busi-
ness model of the industry, how pharmaceutical compa-
nies have optimised it and the new issues they are now
facing.

The business model of the pharmaceutical industry is
based on intellectual property and patents. When a phar-
maceutical company files a product patent, during the
research phase, it starts the period of protection and
determines the date of the potential entry of generic
rivals into the market. At patent publication, a large part
of the content of its research is explained to the scientific
community and therefore to other pharmaceutical com-
panies. From the beginning of the development of a phar-
maceutical product, the company is racing against the
(patent) clock more than against competition. Therefore
the life-cycle management of pharmaceutical products is
based on mastering lead times.

Exhibit 2 | Key Variables Life Cycle of Pharmaceutical Products
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There are six key variables to be considered in effective
life-cycle management:

e Time-to-market covers the pre-clinical phase (trials on
animals — when possible - to determine the efficiency
and toxicology of the product), clinical trials (phases 1
to 3 on human beings), regulatory requirements (fil-
ing, assessment and approval) and, in some countries,
pricing negotiation. This lead time is critical because
of its length (usually between seven and 12 years, com-
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pared to a patent protection of 20 years), and because
it determines the date of the first sale and the dura-
tion of the product’s commercial life before the patent
expires. It is also important because there is a strong
correlation between development duration and devel-
opment costs.

e Time-to-profit is determined mostly by the costs of
development, the costs of resources invested in the
marketing of the product and the volume of sales. It is
a good indicator of the efficiency of development and
marketing and sales.

* Time-to-competition is a good indicator of a pharma-
ceutical company’s research and development efficien-
cy. It shows how much advance the company has had
on its competitors. Depending on the type of product
launched, it may be an advantage to be alone on the
market when you introduce a new active mechanism
or a disadvantage when you have to create and develop
a new market.

* Time-to-peak sales is the main driver of sales volume
before patent expiry, once the dates of product launch
and patent expiry are determined.

* Time-to-patent expiry divides the product life cycle
into two periods: before patent expiry, when oligopolis-
tic rules of the game are applied, and after patent
expiry, when new rules are initiated by the entry of
generic manufacturers. Additional complexity can be
introduced by intellectual property strategies that
include the use of many patents (such as product-relat-
ed, process-related or indication-related), making the
date of the end of patent protection increasingly diffi-
cult to determine.

e Time-to-collapse determines the volume of sales made
after patent expiry. This volume is important because
it may generate significant profits, given that the costs
of R&D and of gearing up for industrial production
have been paid before patent expiry and the level of
marketing investment is low on this type of product.
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When managing the life

cycle of its products, the
pharmaceutical industry has
given priority to three issues:
reducing the time-to-market,
reducing the time-to-peak sales
and increasing the time-before-
patent expiry

Optimising Life-Cycle Management Within the Historical
Model

When managing the life cycle of its products, the pharma-
ceutical industry has given priority to three issues: reduc-
ing the time-to-market, reducing the time-to-peak sales
and increasing the time-before-patent expiry.

In the 1980s, the industry focused strongly on shrinking
the time-to-market. There were two main approaches:
organising an overlap of the various development phases;
and launching several studies in parallel at international
level. These approaches induced a strong reduction in the
time-to-market but increased development costs substan-
tially, particularly in the case of failure.

Simultaneously, pharmaceutical companies increased the
time-before-patent expiry with two approaches:

* Developing intellectual property based on production
systems, new indications for the product and new
drug-delivery systems - all aimed at postponing the
date of the expiry of intellectual property protection;

* Legal strategies aiming at contesting the rights of
potential new entrants (especially generics producers)
to enter the market and compete.

As a result, the average duration of patent protection (the
time between product launch and patent expiry)
increased from 8.1 years in 1985 to 14.5 years in 1999.
Another time-increasing factor was that, while 26 patents
expired in 2001, the launches of 23 generic products were
delayed until 2002.

In the 1990s, top-tier players focused on reducing the
time-to-peak sales and tried to leverage their global pres-
ence. To reduce the time-to-peak sales and increase the
level of peak sales, major pharmaceutical companies
organised simultaneous launches in all major countries
and invested tremendous amounts of money in market-
ing, especially pre-launch marketing. As a result, some
companies launched products that reached a high level of
sales at a speed never seen before. But, as a consequence,
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The “blockbuster approach”
induces two effects: firstly, the
big pharmaceutical companies
concentrate their portfolios on
a few major products and, sec-
ondly, all the big companies
tend to focus their R&ED on a
small number of high-preva-
lence pathologies.

the amount of investment needed for a launch increased
significantly. The level of risk also increased, because a lot
of money is invested before the company is sure either
that the product will receive marketing authorisation or
that the level of sales will meet the forecasts.

Because of the increase in the costs of development and
launch, pharmaceutical companies tend to focus their
resources on a few products that should become block-
busters (i.e achieve worldwide sales of over 1 billion USD).

The “blockbuster approach” remained the best way to
optimise this business model during the1990s. It induced
a decade of impressive development of the pharmaceuti-
cal industry, especially for the first-tier companies, which
were able to mobilise and manage the important
resources needed for the R&D and launch of “block-
buster” products.

Exhibit 3a | Blockbuster Approach:
Global Reach of Top Brands 1998
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Source: Arthur D Little analysis

The “blockbusters approach” induces two effects: firstly,
the big pharmaceutical companies concentrate their port-
folios on a few major products and, secondly, all the big
companies tend to focus their R&D on a small number of
high-prevalence pathologies, some with important unmet
medical needs, such as cancer, but also many with small-
er unmet medical needs.

This approach to the life-cycle management of products is
widely shared by most pharmaceutical companies and has
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Exhibit 3b | Blockbuster Approach: Uptake of Mega-Brands
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Source: ISM Health, Arthur D Little analysis

so far guaranteed the success of the industry. It is interest-
ing to underline that most of the efforts of the pharma-
ceutical industry have been aimed at reinforcing this
unique business model.

This choice is explained by two factors. Firstly, within the
traditional business model products become medically
obsolete before their patents expire, and generic products
gain market share against declining products which have
already been replaced by more efficient new molecular
entities (NMEs). Secondly, generic producers try to replace
a lot of “small” products by inducing more complexity
and mobilising more resources compared to the potential
turnover.

As a consequence, the attractiveness of the market seg-
ment of products after patent expiry has been low.
Generic producers have not been very strong, pharmaceu-
tical companies have been continuing to sell their prod-
ucts at a comparable price and time-to-collapse has been
quite long.

The Changing Market: How New Developments are
Threatening the Historical Business Model

A number of developments have created the present chal-

lenges to the pharmaceutical industry and its “pure” busi-
ness model described above. The most important are:
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The costs of developing a
product have increased sub-
stantially (from 190 million
USD in 1991 to 900 million in
2001). This level of investment
limits the number of products
that even the biggest pharma-
ceutical company can afford
to develop simultaneously.

* A decrease in the number of product launches, which
correlates to a decrease in R&D’s capacity to generate
new products, an increase in the time-to-market and
an increase in the costs of development and launch-
ing;

e A decrease in the time-to-competition;

e Strengthening of the generics producers due, firstly, to
the fact that patent expiry now very often comes
before product obsolescence and, secondly, due to the
size of the products which have lost or will soon lose
their patent protection.

The first of these developments represents a decrease in
pharmaceutical companies’ innovation while they are
investing ever-increasing amounts in R&D. Between 1996
and 2001, R&D investment in the USA increased from 12
to 24 billion USD, whereas the number of NMEs approved
by the FDA decreased from 55 to 22.

This trend correlates with a recent increase in the time-to-
market (due to a lengthening of the development phase)
despite a real increase in the efficiency of the develop-
ment process. This additional lead time is mainly due to
higher quality standards in clinical trials being set by
public agencies (the FDA and EMEA) under the pressure of
increasing risk-aversion among patients.

Exhibit 4

Time to Market and Cost Increase

As a consequence, the costs
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Source: ISM Health, Arthur D Little analysis

number of pharmaceutical
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Medium-sized companies have
to find new ways to develop
because they do not have the
resources to generate innova-
tion and develop products at
an international level.

companies able to handle international development of a
product. Medium-sized companies have to find new ways
to develop because they do not have the resources to gen-
erate innovation and develop products at an international
level.

The emphasis on developing blockbusters leads pharma-
ceutical companies to focus their R&D investments in the
same therapeutic areas, those which hold the best
prospects for the development of such products. Many
companies are working simultaneously on similar techni-
cal approaches.

As a consequence, the second development is a decrease
in the time-to-competition. Between 1970 and 2000, the
period of time during which an innovative product was
not in competition with another product decreased by
four months every year. Today, a new product and its com-
petitor are launched simultaneously or within a few
months.

These developments have led to a major change in the
market for pharmaceutical products: patents often expire
before the products become medically obsolete.

Exhibit 5 | Impact of Life Cycle of

Pharmaceutical Products
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Source: Arthur D Little analysis
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Pharmaceutical companies,
even if they have a lot of
assets at patent expiry, are
unable to compete with
generics producers.

The importance of this development is reinforced by the
fact that the patents for many blockbusters have expired
or will expire in the next few years. These products are
feeding the growth of the market for “non-IP” pharmaceu-
tical products (i.e those whose patents have expired).

The key success factors of this developing segment are dif-
ferent from those in the market for patented products.
Pharmaceutical companies, even if they have a lot of
assets at patent expiry, are unable to compete with gener-
ics producers. Prozac® is a good example of this new
development of an important product losing its patent
before it becomes medically obsolete. On August 2, 2001,
the patent for Prozac® (fluoxetine) expired. The next day a
generic of Prozac® hit the market, providing an opportu-
nity to gauge the impact of competition with a generic
product in this new environment.

The switch programmes were a success, with Express
Scripts reporting an 81 percent mail service conversion
rate one month after the generic became available. The
swiftness and degree of generic substitution appeared to
catch even Prozac’s® manufacturer off guard. In an
announcement in October that provided updated earn-
ings guidance, Lilly CEO Stanley Taurel stated that “with
nearly two months of Prozac® sales data available, the ero-
sion in prescriptions is the most severe ever for a block-
buster product in our industry.”

Exhibit 6 | Time to Collapse (US Market)

Prozac patent expiry profile (% sales loss) Zantac patent expiry profile (% sales losses)
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The approach to increase glob-
al sales by increasing price
may be risky, because it
increases the price differential
between the products of the
pharmaceutical industry and
generics, which may encourage
public authorities to give more
support to generics.

Because of the dynamism of this segment of the market,
generic producers are becoming increasingly strong and
increasingly difficult for the pharmaceutical companies
to compete with in the generic market. Moreover, some of
them are now able to develop aggressive legal strategies to
contest the intellectual property of pharmaceutical com-
panies.

In the US there is a six-month exclusivity period for the
first generic producer receiving a marketing authorisa-
tion. This period is very important because the prices
remain high and so do the margins, whereas later compe-
tition on price increases and margins decrease. As a con-
sequence, some generic producers challenge pharmaceuti-
cal companies’ patents years before the forecast date of
expiry.

The pharmaceutical industry is taking this situation far
more seriously since November 2003, when the Food and
Drug Administration, the US drug regulator, approved a
version of Pfizer’s blockbuster Norvasc (which had sales of
USD 8.8 bn) produced by the Indian generics company Dr
Reddys. Usually, generic producers aim at demonstrating
that their product is the exact replica of the original, but
Dr Reddys took a different approach. The company
demonstrated that, when using the same basic molecule
as Norvasc and a different salt to make the pills, it
obtained the same therapeutic effects but did not infringe
on Pfizer’s patent. The US federal district court accepted
that there was no patent infringement and the FDA
approved the product.

Until now, the pharmaceutical industry has maintained
and even increased its global sales by increasing the price
of its products. This approach may be risky, because it
increases the price differential between the products of
the pharmaceutical industry and generics, which may
encourage public authorities to give more support to
generics.
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In recent years, the pharma-
ceutical industry has rein-
forced its marketing and sales
efforts, especially by strongly
increasing the number of sales
reps. This investment has led
to an important increase in
the sales of products.

Insights for the Executive:
How Pharmaceutical Companies Can Adapt

Exhibit 7 | Anticipated Trends in the Pharmaceutical Market
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Source: Arthur D Little analysis
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The business model developed by the pharmaceutical
industry is very efficient when technological obsolescence
comes before patent expiry, i.e. when innovation is strong
enough. In these conditions, focusing on this unique busi-
ness model based on innovation, intellectual property and
high prices appears to be the best solution. However,
when the rhythm of innovation declines, this business
model cannot be maintained in the long run.

The pharmaceutical industry has to come back to funda-
mentals. The key driver of its business model is intellectu-
al property. The industry thus needs to reconsider some
aspects of its strategy in order to optimise this aspect. We
consider that there are at least three issues concerned:
the balance between R&D and marketing investments, the
choice of therapeutic areas and the development of a
“real” R&D strategy aiming more at intellectual property
development than product development.

In recent years, the pharmaceutical industry has rein-
forced its marketing and sales efforts, especially by strong-
ly increasing the number of sales reps. This investment
has led to an important increase in the sales of products.
Today, the pharmaceutical industry is investing between
two and three times more in marketing and sales than in
R&D. Even in bigger pharmaceutical companies (which
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are the more innovative) R&D investment is between 14
and 18 percent of turnover, while the marketing and sales
budget is around 35 percent. Innovation and intellectual
property are a necessary condition of the business model
of the pharmaceutical industry, while marketing and
sales are “only” a way of optimising it. If the pharmaceuti-
cal industry wants to defend its business, it has to rethink
the balance between these two budgets.

When considering the focus of the pharmaceutical indus-
try in the past decade, one may get the feeling that the
prevalence of pathology was more important than unmet
medical needs. We think it is easier to launch a product
when the unmet medical need is important. The industry
should put more emphasis on unmet medical needs in its
choices of strategic focus. This orientation could increase
the industry’s capacity for innovation in the coming
years.

Intellectual property is at the root of the business model
of the pharmaceutical industry. Very often the legal
department takes care of this issue, and there are very
few R&D or production programmes aiming only at
defending and developing the intellectual property of a
given company, in contrast to what happens in the
biotech industry, for example. We consider that pharma-
ceutical companies should launch such programmes to
more efficiently defend their business model.

Another issue that the pharmaceutical industry will have
to consider is the relationship between size and business
model. We have the feeling that most of the pharmaceuti-
cal companies today are trying to develop the same busi-
ness model, but this business model should be adapted to
the size of the company.

The first-tier companies could remain global players in
R&D and marketing and sales because they are able to
mobilise the necessary resources. The second-tier compa-
nies may remain global players in research and part of
the development (up to phase 2), but they need to develop
alliances to reinforce their capacity to handle the last
phases of development - the registration phase and the
international launch and marketing of products. These
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companies should also think about less expensive ways to
innovate and generate intellectual property, such as
obtaining patents for combined product development,
product optimisation and new drug delivery systems.

Smaller companies might only remain global during the
research phase. There is also the question of their ability
to maintain their technological level. The problem for
these companies is that the proof of a concept is only
established during clinical trials on humans. When proof
has been given, these companies may settle agreements
with bigger pharmaceutical companies to develop and
value their projects. Such an approach corresponds to a
new business model: it is why we think that these small
companies have to be able to manage at least the begin-
ning of clinical trials if they want to prove the value of
their research. Otherwise they will have to merge to reach
that level.

Finally, in view of the current evolution of the pharma-
ceutical market it is clear to us that the industry has to
develop a second business model to deal with non-patent-
ed products, as this segment is developing and becoming
more attractive. This is increasingly important because
companies active in this field, particularly the generic
producers, will try to attack the patented products seg-
ment and diminish it in size. Controlling the non-patent-
ed products segment appears to be a very good way of
defending the patented segment.

Because the rules of competition are very different in the
field of non-patented products, we believe that the phar-
maceutical companies should develop specific entities to
deal with products when they lose their patent protec-
tion.
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