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Chapter 11

Framework for Analysis

With the increasing importance of high-tech- commercialization of emerging technologies. If
nology industries in the united States and the the country’s potential competitive position can
decreasing competitiveness of U.S. goods in world be defined, policy analysis can suggest possible
markets, U.S. policy makers need to be able to governmental steps to improve that position.
assess the country’s future with respect to the

Factors influencing competitiveness in biotechnology

To analyze the future competitive position of
the United States in biotechnology, OTA identified
10 factors believed to have potential influence on
the international competitiveness of products
resulting from an emerging technology. * Many
of these factors relate to the legal system and
various governmental policies, although societal
and private sector factors were also identified.
The 10 factors are:

●

●

●

●

●

●

●

●

●

●

financing and tax incentives for firms;
government funding for basic and applied
research;
personnel availability and training;
health, safety, and environmental regulation;
intellectual property law;
university/industry relationships;
antitrust law;
international technology transfer, investment,
and trade;
targeting policies in biotechnology; and
public perception.

These 10 factors are described in the chapters
that follow. The chapters are presented, more or
less, in the order of the factors’ importance to
competitiveness in biotechnology, Each of these
factors was analyzed for the United States and
five countries identified as the major potential
competitors of the united States in biotechnology:
Japan, the Federal Republic of Germany, the
United Kingdom, Switzerland, and France.

“(l 1 \‘5 modf’1  for detf>rmining  lhf;  futurf, competitik’r  position of
(i it f (~rf~nt  (ount  rlf~s u ith  respect to ttw (’on]nl(;r(;ializati[)Il  of bio -
tf’(hnolog}”  (x)uld  i(’r~ M ell  he  useful  in df~terrnining  i n t e r n a t i o n a l

(’om[)f’tlt  II crl{>>s  t~ it h r’rspw’t  to the conlr~]er-(’ializatiorl”  of othrr
[’rnrrging trrhnologim  F’or  rmerging  technologies other  than bio -
t(’(hnologj,  hotf  fn (~r the r[~lati~ e importance of specific factors
II ()~11(1 not rl(’(f>ssa  rll~f  I)(> t I](I s a m e

The three factors that OTA believes to be most
important to a country’s success in commercializ-
ing an emerging technology such as biotechnology
are financing and tax incentives for firms, govern-
ment funding of basic and applied research, and
the availability of trained personnel,

The first of these factors encompasses the avail-
ability of capital both for starting new firms and
for financing the growth of existing firms. It also
includes tax policies that affect the formation and
availability of capital as well as the strategic
decisionmaking in firms.

Funding of basic, generic applied, * and applied
research is necessary both to maintain a science
base and to ensure the availability of the technical
means to apply scientific knowledge industrial-
ly. The distinction between basic, generic applied,
and applied science research is an important one,
because, in establishing a competitive position, a
comparative advantage in applied science may be
more important than an advantage in basic re-
search. optimally, an analysis of funding for basic,
generic applied, and applied research would in-
clude funding from both government and indus-
try. Industry figures are usually proprietary, how-
ever, so the analysis in this report necessarily con-
centrates on government funding,

The third factor, availability of personnel
trained in essential disciplines in a new tech-

“[;meric  applied research is research whose objective is to gain
the understanding necessary to solve a problem common to a par-
ticular  industr}’.  Such research falls between basic research, the
ohjecti~’e  of which is to gain understanding of the basic aspects of
phfmomena without goals tow’arcl the development of specific prwc-
es.ws or produrts;  and applied research, the objective of which is
to gain understanding necessarJr  to meet a recognized and specific
n(x>d,  proress,  or produrt.
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nology, is important to firms considering the com-
mercialization of that technology. Furthermore,
the quality of science and engineering education
is a major factor in determining the future avail-
ability of personnel.

Three factors were identified as having mod-
erate importance in the commercialization of bio-
technology: health, safety, and environmental reg-
ulation, intellectual property law, and universi -
ty/industry relationships.

To determine the importance of health, safety,
and environmental regulation, several issues had
to be weighed. on the one hand, the more strin-
gent the regulations protecting against potential
risks of the technology, the more positive the pub-
lic’s reaction to the development of the technology
is likely to be. On the other hand, stringent regula-
tions may discourage commercialization. Most
companies will seek to enter domestic markets
first, and for these companies, the domestic reg-
ulations will be of primary importance. Compa-
nies interested in developing international mar-
kets, however, must also consider the regulations
of other countries. Some countries’ regulations
are effective nontariff trade barriers that discour-
age entry by foreign firms into domestic markets.

The intellectual property laws of a country par-
tially affect whether a company will pursue a line
of inquiry. If one is unlikely to reap the benefits
of the discovery of an invention, then one is less
likely to work on such an invention. Furthermore,
if a country’s patent laws are not sufficiently pro-
tective, then a company may choose to keep its
inventions as trade secrets. Protection through
trade secrets usually discourages technology
transfer.

Active interaction between industry and aca-
demia is a factor that could promote the compet -
ititiveness of a country in an emerging technology.
Usually when a technology is in the early experi-
mental phase, most of the important research is
carried out in universities. Ongoing dynamic uni-
versity/industry relationships are an effective. .
means of domestic technology transfer. Generally
therefore, such interactions promote a country’s
competitiveness.

Three factors were determined not to be very
important to the development of biotechnology



Ch. 1 l—Framework for Analysis . 265
.—

Firms commercializing biotechnology

25-561 0 - 84 - 18



266 ● Commercial Biotechnology: An International Analysis


