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COMMENTARY

The rapid adoption of genetic engineering
by multinational seed firms has led some
observers to conclude that genetic engineer-
ing is now the dominant technology for
developing new seed varieties1. If true,
genetic engineering must offer firms eco-
nomic advantages over alternative methods
of developing seed varieties. A recent
European survey provides some data on the
actual use of genetic engineering as well as
on the relationship between the type of seed
development technology in use and several
economic outcomes2.

The survey was conducted in May and
June of 1999, just before the European Union
announced a moratorium on GM crops. All
seed firms were surveyed in Germany, the
UK, France, the Netherlands, Spain, and
Denmark. These countries are the home base
for most of the EU’s seed firms. The survey
response rate was 72%. The results given here
are limited to 99 respondent firms with seed
development programs.

The survey obtained an estimate of the
distribution of each firm’s development bud-
get allotted in 1999 to three methods for pro-
ducing new seeds and the expected distribu-
tion in 2002. The three technologies are
genetic engineering, conventional plant
breeding, and assisted conventional breed-
ing, in which conventional techniques are
supported by gene markers and gene
sequencing. The firms are classified into
three groups, based on the most advanced
technology in use. In 1999, 33% of the firms
used some genetic engineering, 23% used
some assisted conventional breeding (but not
genetic engineering), and 44% only used
conventional plant breeding technology. In
2002, 49% of the firms expect to use genetic
engineering, whereas only 20% will be limit-
ed to conventional plant breeding.

Not surprisingly, larger firms are more
likely to use advanced plant breeding tech-

nologies. Firms that used genetic engineering
in 1999 accounted for 68% of total employ-
ment among the 99 firms. In 2002, firms that
can use genetic engineering will account for
almost 80% of employment.

Although most employment is among
seed firms that can use genetic engineering,
some firms might only use this technology
for a few elite seed varieties. A key question is
what percentage of the total research budget
among these firms is allotted to each method
for developing new seeds. The answer gives a
measure of the importance of genetic engi-
neering.

Only 10% of the total crop development
budget, summed across all 99 respondent
firms, was spent on genetic engineering in
1999, compared to 17% for assisted conven-
tional breeding and 73% for conventional
breeding. However, this is not necessarily a
reflection of the actual role of genetic engi-
neering in developing new seeds, since some
of the expenditures on conventional plant
breeding could be used to test GM varieties.

A maximum estimate of the importance
of genetic engineering can be obtained by
assuming that only genetic engineering and
assisted conventional techniques are used to
develop new seed varieties. On this basis,
38% of the 1999 budget for developing new
seeds would have used genetic engineering.
This share is expected to decline slightly to
36% in 2002.

There were few differences in economic
outcomes by the most advanced technology
in use. The number of employees in devel-
opmental tasks such as R&D and field test-
ing was expected to increase slightly faster
among firms that only used conventional
plant breeding in 1999, but employment
growth rates did not vary by whether or not
these firms planned to adopt genetic engi-
neering, assisted conventional breeding, or
neither. There was also no difference in
average seed sales per employee by the type
of technology in use. The only significant
difference was for exports to non-EU coun-
tries. Firms whose most advanced technol-
ogy was assisted conventional breeding
exported 37% of their output, compared
with 20% for firms using genetic engineer-
ing. This difference is partly explained by
the fact that multinational firms, which are
the most likely to use genetic engineering,
can serve export markets from their foreign
subsidiaries.

Thus, in contradiction to various popu-
larizations, genetic engineering is not yet the
“dominant” seed development technology in
Europe. On reflection, this should not be sur-
prising, since 74% of all GM field trials in
Europe in the 1990s were for only three
crops: corn, sugar beet, and oilseeds. Nor is
there any evidence from this study to show
that genetic engineering confers economic
advantages over alternative technologies,
although it is probably too early for such
advantages to show up.

Of course, the use of genetic engineering
in Europe, and its economic benefits, could
be reduced by public opposition to GM foods
and uncertain regulatory conditions.
Nevertheless, interviews carried out in 1999
as part of this research (see ref. 2) with the 12
largest European seed firms showed that they
remain committed to the use of genetic engi-
neering. They also believe that “second wave”
GM crops that provide effective disease resis-
tance or beneficial output traits will be better
received by the European public.

The results suggest that European seed
firms are hedging their bets so that they can
succeed in either a favorable or hostile envi-
ronment toward GM crops. On the one hand,
their exposure to the effects of unfavorable
markets for GM crops is limited, since only a
minority of their total spending to develop
new seeds is based on genetic engineering. On
the other hand, by 2002, 80% of employment
will be in firms with the ability to use genetic
engineering, whereas another 14% of
employment will be among firms that can use
marker technology and gene sequencing2.

Although it is premature to state that
genetic engineering is now the dominant
technology for developing new seed varieties,
the ability to use genetic engineering, given
suitable economic and regulatory conditions,
is rapidly extending to the entire European
seed sector. It would be extremely useful to
have similar data for the United States and
Canada in order to carry out a comprehen-
sive and reality-based assessment of the pre-
sent and future role of genetic technologies in
the development of new crop varieties.
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2. The research was funded by the European
Commission under “Policy Influences on Technology
for Agriculture,” TSER project No. PL97/1280. The
full report can be obtained from the authors.
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