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Abstract

Biotechnology companies are facing the reality that greater emphasis must be placed on delivering
products to markets as companies become increasingly evaluated on their profitability. Potential risks
related to markets and technologies have to be evaluated as realistically as possible to avoid mistakes.
This paper discusses the features that make biotechnology marketing different from more established
industries as well as the key challenges arising from those differences. This paper draws attention to
issues that are distinctively important in biotechnology marketing. First, profound technological uncertainty
is a key characteristic of biotechnology. Secondly, side effects emerging after the product has been in the
market can cause a shutdown of an entire product line or cut down estimated market potential. Thirdly,
a biotechnology product’s lifecycle can also face premature death due to challenges originating from
market uncertainties. A fourth issue is the threat of obsolescence that is high in a market where new
innovations are introduced at a rapid rate. A fifth issue is the capability of protecting intellectual property

rights. Finally, these challenges make it difficult to estimate the size of a potential market. Controlling
these challenges, however, gives a solid base to make a biotechnology company a profitable business.
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INTRODUCTION

Maturing biotechnology companies are
shifting their focus from research-and-
development (R&D) to marketing in building
the companies as profitable businesses selling
products and generating value for the
shareholders. Companies are facing the reality
that even the biotechnology business is based
on marketed products delivering revenue for
shareholders. The valuation of a company is
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based on an approved product with retained
economics, a significant market potential and
a long patent life. Greater emphasis must be
placed on delivering products to markets as
the companies become increasingly evaluated
on their profitability.! Venture capital
investors typically look for a company with,
among other things, world-class management
with a proven track record and a clear and
credible business strategy.” For a university
spin-out company, the value of recruiting
experienced management is even more
important.’

Recent studies suggest that there are
deficiencies in the marketing skills of
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biotechnology companies that might affect
their success. Several issues have been
identified as a problem for biotechnology
companies. Young and small biotechnology
organisations are not ‘naturally’ exposed to
market knowledge.* Biotechnology companies
in general also have serious difficulties in
going through the marketing process.” They
find it difficult to build their marketing and
sales operations except when the products fit
into niche areas that can be reached with
comparatively less people.® Biotechnology
companies lack a clear market-oriented focus,
as well as the commercial sense and skills to
direct their organisation as a business towards
the markets. Many of them have no business
plans and the cooperation activities are
poor.>” However, there is also evidence that
the managers in biotechnology companies
might define marketing in a very different
way compared to the managers within more
established business areas.*

The aim of this paper is to discuss what
features make biotechnology marketing
different from more established industries. In
addition, the paper discusses key challenges
for biotechnology marketing arising from
those difterences.

MARKET AND
TECHNOLOGICAL
UNCERTAINTY

In biotechnology, as well in other high-
technology industries dealing with emerging
technologies, companies have to deal with
great uncertainty related to markets and
technologies. Potential risks have to be
evaluated as realistically as possible to avoid
mistakes.® Moriarty and Kosnik” have
presented a framework to explain why high-
technology marketing is different from
marketing of a traditional product or service.
This paper draws on their ideas to identify the
special characteristics of biotechnology that
affect the marketing activities operating in the
industry.

Marketing is comprehended to be the
entire business process which integrates the

efforts to discover, create, arouse and satisfy

10 Moriarty and Kosnik’
found two dimensions which distinguish high-
technology from low-technology marketing
situations. First, there is market uncertainty,
which relates to the uncertainty about the
extent and type of customer needs that can be
satistied with the technology. The marketer
does not know what a customer’s
technological needs are. Market uncertainty
originates from the market, its structure,
changes and dynamics. Secondly, there is
technological uncertainty about the ability of
the technology to satisfy customer needs. This
type of uncertainty has a purely technological
origin. It is the ambiguity about the
functionality of the technology under
consideration or the ambiguity about new
technologies that might perform better than
existing.

TECHNOLOGICAL
UNCERTAINTY IN
BIOTECHNOLOGY
MARKETING

Technological uncertainty is considered to be
one of the key challenges in biotechnology.
It has even increased from the early days of

customer needs.

biotechnology. Pioneering biotechnology
companies in the USA started by
manufacturing molecules such as
erythropoietin and interferon-alpha!! which
were already known at that time. Products
such as Amgen’s Epogen and Genentech’s
Nutropin were not new inventions because
the molecules’ functions and mechanisms
were already well known.'? The novelty of
these ‘discontinuous’ innovations was that
their use altered patterns of production by
using recombinant DNA technology and
other biotechnological manufacturing
technologies.!!"!3 Therefore, early pioneers did
not face the high risks that biotechnology
companies generally do today.!! Risk is
considerably higher for companies pursuing
new product inventions.

First, uncertainty with regards to whether
new molecules will work is extremely high.
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In other high-technology industries, it is the
scientist who can estimate at the early stages
of the R&D process whether a particular
technology is going to work at all. Quite the
opposite happens in biotechnology where
approximately only one out of 6,000
synthesised compounds ever makes it to
market. Despite the advances in genetics and
molecular biology, it is still extremely difticult
to predict how a particular molecule will
work in humans."* This profound
technological uncertainty is the source of high
technological risk.

In drug R&D it is a long and expensive
process to determine if a compound is
safe and effective.'*!> The process begins
with preclinical testing in animals. A Phase I
trial 1s conducted to see if a drug is safe
to use in people. In Phase II the drug is
tested with a small sample of people to
determine if the treatment is effective.

Phase III expands the treatment to more
subjects and compares it to the standard
or to the current treatment. The process
costs on the average some $800m for one
single drug.!> Molecules for industrial use,
however, need a considerably shorter time
until they can be found feasible and
commercialised.

The second characterising aspect is the
threat of obsolescence. It originates from
uncertainty regarding whether the market will
replace the current generation of products
with another technology. Obsolescence may
occur even long after a product has found a
stable market.”

The threat of new technologies that will
make the original obsolete is considerable in
biotechnology. As the diffusion rate is high, a
new technology may take over the market in
a very short period of time. For example, in
1987 Kary Mullis patented the PCR using
Thermus aquaticus. Only two years later in
1989 he patented the use of Thermus
thermophilus, a polymerase which was
thermostable contrary to T. aquaticus.'®™'® The
new polymerase made the use of T. aquaticus
completely obsolete.

MARKET UNCERTAINTY
IN BIOTECHNOLOGY
MARKETING

Market uncertainty means that there is
uncertainty about how the product will satisty
customer needs. Unfortunately, in some cases
potential customers cannot be identified at an
early stage of R&D. It has, however, been
argued that increasing competition is forcing
scientists to consider commercial and
economic aspects of their research in ever
earlier phases of the R&D process.'” On the
other hand, in many cases the needs of a
potential customer are very clearly identified.

In 1993 the Royal Swedish Academy of
Sciences awarded the Nobel Prize in
Chemistry to Kary Mullis for his invention of
the polymerase chain reaction (PCR) method.
The invention was made in 1983 when
Mullis discovered how to make multiple
copies of minute amounts of DNA.

The original technique to amplify DNA
was slow, imprecise and expensive. These
were the problems that Kary Mullis solved
with the PCR technique. This was a process
innovation that revolutionised the work of
biologists and biochemists. Uncertainty about
customer needs was low because from the
very beginning it was clear what specific
needs the new technology would satisfy.

For the amplification of DNA, Mullis and
his colleagues at Cetus Corporation, where
the technique was originally developed,
initially used a non-thermostable enzyme
called T. aquaticus (taq). In the amplification
process one needs to carry out a number of
cycles at different temperatures. A problem
with the non-thermostable enzyme was that
high temperatures degraded the enzyme and it
needed to be replenished at the end of every
cycle. This was solved by using the T.
thermophilus enzyme, which is thermostable
and thus more durable.'®"® In 1989 Science
magazine named the taq polymerase
‘Molecule of the Year’. Here again, there was
no uncertainty about the customer needs that
the innovation would satisty.
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Secondly, high-technology marketing is
characterised with uncertainty about the size
of the potential market.” The number of
potential customers can be estimated in several
ways. Prevalence is an accurate method of
measurement when the product will be
purchased on a recurring basis. It is an
estimate of the number of customers at any
point in time. Incidence is an accurate
method of measurement if the product is
purchased only once for a specific one-time
need. If the customer segment can be clearly
identified, estimating the exact number of
potential customers is easier.””

McMurray and Jones®! have argued that
established models for market analysis have
several shortcomings when used for evaluating
the market for biotechnology. These models
have been designed to evaluate consumer
markets and thus fail to measure
biotechnology markets adequately. In
response, McMurray and Jones presented a
model specific to the needs of biotechnology
marketing. The McMurray—Jones model (M—]
Model) combines the traditional and high-
technology parameters, strategic planning
parameters and characteristics of biotechnology
markets.

Product lifecycle is crucial when estimating
the size of a market and future revenues. The
traditional product lifecycle is bell-shaped
following the Gaussian curve. In practice, it is
an average model and is applicable as such in
only a few industries.

The lifecycle for biotechnology products is
perceived to be short. It differs greatly from
the bell-shaped model. The biotechnology
model has the shape of an impulse or peak
characterised by a low amount of early
adopters and laggards.?! The product portfolio
defines how a company will manage the
lifecycles of its products. The composition of
marketed and pipeline products dictates the
annual and long-term sales and revenue.?

The biotechnology industry is characterised
by a large number of small companies. Small
companies have a tendency to move from
one product to the next forgetting to manage

the first product for profit. Researchers almost
always prefer working on new products rather
than managing old ones.* Introducing new
incremental improvements or ‘next
generations’ can lengthen the product lifecycle
and prevent premature market saturation.
Large companies are generally organised in a
way that is easier for them to concentrate
more on product improvement.*

The M—J] Model presumes that markets for
biotechnology products are used to adopting
new innovations and thus the diffusion of
innovation can be estimated as fast. Diffusion
is also fast in a market that has some unmet
needs, which a new product satisfies.?!

In addition to these, the diffusion rate is
also influenced by the complexity level of the
innovation. The diffusion of incremental
innovations that originated from existing
businesses can take only five years. On the
contrary, very complex systems or
breakthroughs originated from R&D labs
outside the industry can take from 20 to 40
years to diffuse.?

The third source of market uncertainty is
the threat of substitutes. The M—] Model
considers two of Porter’s five competitive
forces, the threat of substitutes and new
entrants, to be especially important when
evaluating biotechnology markets. The threat
of substitutes influences the profitability of the
market by initiating price competition and
thus lowering prices. '
pharmaceuticals there is evidence that brand
name producers are able to maintain a high-
price strategy by raising prices and targeting
the market segment that remains loyal to the
original brand. Fierce competition is found to
cause lower prices of generic drugs but not to
lower the prices of branded drugs.**

In biotechnology proprietary products are a
crucial way to protect oneself from the threat
of new entrants. The intellectual property (IP)
strategy is widely discussed in recent literature
and it is regarded as one of the most
important aspects of the success of a
biotechnology company. Pharmaceutical
companies favour strong patent protection.

However, in
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In addition, they have used a variety of tactics
to prevent generic drugs from entering the
market.'> Besides using patents, a company
can protect its IP using trade marks,
copyrights, and trade secret protection
programmes.? Also, the original company
can simply purchase the patent of a generic
drug.'®

The increased rate of generic copies and
new generations introduced is a major threat
to new innovations.'” When patents expire
any company can manufacture a generic
version of the original drug. Generic
substitutes contain exactly the same active
chemical compound as the original drug but
they are marketed with a different trade
name.'>?* It is generally easy to get approval
to market a generic drug. The manufacturer is
required to submit data showing that the
generic drug is functionally equivalent to the
original drug.'

It has long been known that patents do not
provide considerable protection for a very
long period of time.?® Patents will be
‘invented around’ and ‘me too’ copies will be
introduced shortly. %2

A ‘me too’ drug can also substitute for the
original drug. It is a drug with improvements
to an existing, patented drug. It can be similar
to the original drug, but not functionally
equivalent. It may have fewer side effects or a
different route of administration (oral vs
intravenous). For example in the 1980s Eli
Lilly held a pioneer patent on a selective
serotonin reuptake inhibitor (SSRI)
fluoxetine, which was sold under the trade
name Prozac. Soon other companies
developed ‘me too’ SSRIs such as citalopram,
fluvoxamine, praoxetine, and sertraline."> The
fluoxetine patent expired in 2001 and generic
copies were on the market after only a few
months.

The threat of new competitors entering the
market originates from the low entry barriers
to the industry. The technologies used to
produce the active chemical entities are
carried out on a small scale, and the
production capacity for assembling active and

inert ingredients into pills or capsules is largely
flexible.?

The fourth source of uncertainty that needs
to be addressed is related to the side effects of
the product. One example of pharmaceuticals
that gained large attention worldwide is
VIOXX, which was developed by Merck &
Co. to treat osteoarthritis, acute pain
conditions, and dysmenorrhoea. It was
approved on 20th May, 1999. In September
2004 Merck withdrew VIOXX from the
market after extensive studies revealed that
VIOXX elevated the cardiovascular event
rate.

If we consider the side effects in products
that are not used in humans, there are no side
effects as such. However, in the use of a
chemical compound there can emerge
unpredicted limitations of use. For example, it
could turn out that the compound could
degrade at certain temperatures, which would
limit the possibilities of use. The result of
these limitations is not that drastic considering
marketing. However, because of the
unpredicted limitations of use, the size of
potential market can turn out to be
significantly smaller that estimated.

CONCLUSIONS

Figure 1 summarises in more detail the key
challenges in biotechnology marketing
discussed earlier. The list is not intended to
be exhaustive, but to draw attention to the
issues that are distinctively important in
biotechnology marketing.

Profound technological uncertainty is a key
characteristic of biotechnology. A lot of time,
labour and money need to be invested in
R&D processes to determine whether the
technology will work as hoped for.

However, financial constraints force evaluation
of the market potential of developed
compounds even in the earlier stages of
R&D processes.

Side effects emerging even after the
product has been on the market for several
years can cause a shutdown of an entire
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