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ABSTRACT 

The European patent environment is held to offer less 
effective protection for biotechnological inventions in 
comparison to the Japanese and U.S. patent systems. This 
paper addresses itself to the question of whether the 
European patent environment is a cause of the European lag in 
the industrial application of modern biotechnology. The 
question is examined in the context of the pharmaceutical 
industry, where patents are particularly important for 
innovation, and where most of the applications of modern 
biotechnology have been targeted until now. 

We conducted an exploratory study among eight large 
pharmaceutical firms reported to be among the firms with the 
most important biotechnology research programs in Germany, 
Switzerland, and France. It was found that only one of these 
firms had carried out a formal evaluation of the patent 
situation before starting biotechnology research. Similarly, 
there was little formal patent evaluation prior to selecting 
specific product targets. We conclude that, judging from 
these firms, the European patent environment is not a cause 
of the European biotechnology lag, mainly because patent 
judgments have had little influence on biotechnology 
decisions. Indications are that patent judgments will play a 
more important role in future biotechnology decisions. In 
that case, the European patent environment could yet become a 
cause of the European biotechnology lag. 
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INTRODUCTION 

Modern biotechnology (from now on, "biotechnology" will 

refer only to m3dern biotechnology), which comprises 

techniques such is recombinant DNA and cell fusion, is an 

emerging technology with great potential for the 

pharmaceutical industry (Office of Technology Assessment, 

19£4). Like other merging technologies, it has been posing 

serious problems for the patent system (Straus, 1985). Strong 

patent protection is not always necessary for innovation 

(Scherer, 1980), but past research has shown that patent 

protection is essential for innovation in the pharmaceutical 

industry (Levin et al., 1984; Mansfield, forthcoming; 

Mansfield et al., 1981; Taylor and Silberston, 1973). 

Consistent with these findings, industry groups (e.g., 

International Chamber of Commerce position papers) and an 

OECD-sponsored report (Beier et al., 1985) have argued that 

industry prefers to concentrate investments for biotechnology 

research in countries offering the best patent protection. 

Recent surveys of patent protection for biotechnology 

have concluded that the European patent environment offers 

less effective protection than either the Japanese or the 

U.S. patent systems (Beier et al., 1985; Office of Technology 

Assessment, 1984). It has also been suggested that Europe 

lags behind in the industrial application of biotechnology 

(Bylinski, 1986; Office of Technology Assessment, 1984). 

Europe's less favorable patent environment could well be one 

cause of its biotechnology lag (wald, 1986). Although the 

larger European firms usually seek patent protection in all 

geographic areas, the large share of their European home base 
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in their sales and profits means that a strong patent 

protection in Europe is vital for them. 

A weak patent situation can impair innovation through two 

types of mechanisms. First, if imitation is easy, as is 

al.eged to be trie case for pharmaceutical products 

(SI:hwartzman, 1976), fast followers will reduce the pioneer's 

profits and, as a consequence, the resources available to him 

for investments in future innovation will decrease. In view 

of the small number of biotechnology therapeutical products 

launched until now, this mechanism cannot be invoked as an 

explanation for the European biotechnology lag. 	A second 

type of mechanism operates not through actual market dynamics 

but via firms' expectations. Most economic models of 

innovation assume that firms make their decisions on the 

basis of the expected value of future returns from innovation 

(Kamien and Schwartz, 1982). Grabowski and Vernon (1986) have 

shown the great sensitivity of return on investment 

expectations for pharmaceutical research and development 

(R&D) projects to different patent assumptions. Weaker 

biotechnology patent protection in Europe would mean lower 

profitability expectations for European firms, and less 

biotechnology investment in comparison to Japanese and U.S. 

firms. For this expectations-based mechanism to operate, 

firms must make assessments of the patent situation and 

integrate these assessments into their resource allocation 

decisions. 

At present, no empirical evidence exists on firms' 

assessment of tle patent situation for biotechnology, nor 

abut the role of these assessments in their resource 

allocation decisions. Thus, it is impossible to evaluate the 
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actual impact of the patent environment on the European 

biotechnology lag. 

To improve understanding of this critical issue for 

Eu:opean international competitiveness in this important 

technology, we conducted a study in mid-1986 among eight 

large, research- intensive pharmaceutical manufacturers based 

in Germany (4), Switzerland (3), and France (1). These firms 

were among the ones reported to have the most important 

biotechnology research programs in their respective countries 

(Chopplet, 1985; Office of Technology Assessment, 1984). 

The study was designed to answer the following two 

questions: 1. How do these firms assess the European 

biotechnology patent environment? 2. What role have patent 

judgments played in their biotechnology decisions? 

The insufficient prior knowledge base about these issues 

ruled out a structured questionnaire approach. The study, 

therefore, proceeded via unstructured personal interviews. In 

each firm, we conducted lengthy interviews with the patent 

specialist in charge of biotechnology for pharmaceuticals. In 

some of the firms, we also interviewed the head of the patent 

department, and/or research and marketing managers. In total, 

15 persons were interviewed; some of them were interviewed 

more than once. 

In what follows, we present and discuss the answers to 

the two main questions which we addressed to the firms. 

Subsequently, we use this evidence to evaluate whether the 

European patent environment is a cause of the European 

biotechnology lag. 
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PERCEPTIONS OF THE EUROPEAN BIOTECHNOLOGY PATENT ENVIRONMENT 

The economic literature implies that firms are primarily 

concerned with two features of the patent environment: first, 

tho inherent patentability, i.e., whether or not patent 

protection exists in principle and, second, the duration of 

pa''.ent protection (patent life) (e.g., DeBrock, 1985; Eisman 

and Wardell, 1)81). Our interviews suggest a more 

differentiated perception of the patent environment on the 

part of the firms. The main patent judgments concern five 

parameters: 

1. Inherent patentability. This is primarily relevant 

prior to the decision to start research in a broadly defined 

area of research. For example, before starting research on 

genetic plant alterations, companies might wonder whether 

plants are patentable. 

2. Patentability of specific expected research outcomes.  

In case the answer to the first question is positive, the 

next question is whether a specific research project is 

likely to lead to patentable outcomes. This depends in 

general on the patent positions of competitors. 

3. Patentability of a specific invention. When researchers 

come up with an invention, the question "Is this invention 

patentable?" arises. 

4. Infringement of others' patents. As a project moves 

through various development stages, it is examined for 

po:ential infringement of other companies' patent rights. 

5. Potential  for keeping competitors out. This question 

assesses the extent to which patent protection allows to 
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maintain a monopoly position. 

We will now examine the issues involved in arriving at 

judgments about tzese parameters in the European patent 

environment for biotechnology. 

1. Inherent Patentability 

At the start of industrial biotechnology, a critical 

question was whether biotechnological inventions were capable 

of being patented. Legislation in some European countries had 

explicitly excluded products of nature from patent 

protection. The legal position has evolved considerably over 

the past years. Japan was among the first countries to 

explicitly extend patent protection to biotechnological 

inventions, followed by the U.S., with Europe lagging behind 

(Beier et al., 1985; Straus, 1985). At the time of our 

survey, inherent patentability under European patent law for 

pharmaceutical biotechnological inventions was taken for 

granted in all companies studied. 

2. Patentability of specific expected research outcomes  

In economic models of patent "races" competitors are 

assumed to aim at a well-defined research target (Kamien and 

Schwartz, 1982; Reinganum, 1984). Patentability predictions 

for the expected research outcomes are unproblematic: all 

firms know the criteria by which the patent office will 

declare the winner. It is also assumed that competitors know 

instantaneously wren one of the firms succeeds in making the 

targeted invention. 
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Similar to 	patent race mode'_s, industrial biotechnology 

research also has clearly defined targets (e.g., 

interleukin-2, tumor necrosis factor, tissue plasminogen 

activator, ...). But in sharp contrast to these models, 

patentability predictions are highly problematic. The patent 

specialists in our study companies felt highly uncertain 

about European patent offices' criteria for making patent 

grants. This is due mainly to three features of the European 

patent environment: the smaller number of past decisions 

compared to Japan and the US, the disclosure lag, and the 

uncertain patent scope. 

Smaller number of patent decisions. The predictability of 

patent office decisions depends mainly on the number and 

consistency of past patent decisions. In support of this 

argument patent experts asserted that they could make 

accurate patent grant predictions for chemistry-based 

inventions, an area with extensive patent history. But in 

biotechnology, the European experience basis is low in 

comparison to Japan and the U.S. According to one study, the 

number of pharmaceutical biotechnology patents issued between 

January 1977 and June 1980 was 509 in Japan, 124 in the U.S., 

and 50 in the EEC and Switzerland (Marstrand, 1981; Wheale 

and McNally, 1986). 

Disclosure lag. In the U.S., Canada, and Japan, disclosure 

of an invention, e.g. via a presentation at a conference or a 

publication in a scientific journal, does not destroy 

patentability, provided the patent application is filed 

within one year, two years, and six months respectively, the 

so-called "grace period". Disclosure provides a signal to 
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competitors that a potential target for inventive activity 

has already been preemptied. 

In Europe, disclosure before patent application destroys 

patentability. Moreover, the European Patent Convention 

allows companies to delay publication of their patent 

application until eighteen months after the date of priority 

application. The consequence of these restrictions on 

disclosure is that European firms are informed about 

competitors' preemptive inventions only with a considerable 

delay. We were told of several projects that were started in 

the belief that no one else was working on the same product, 

because no published information existed at the start of the 

project. 	Subsequent publication of a competitors' patent 

application then came as a bad surprise. The disclosure lag 

in the European patent system is not specific to 

biotechnology. But the large number of firms with 

biotechnology research programs combined with the small 

number of attractive projects in this area increases the 

uncertainty about the patentability of expected research 

outcomes. 

Uncertain patent scope. Biotechnological products and 

processes are complex and allow many variations that can lead 

to equivalent results. The breadth of scope of patent claims 

determines the possibility for "inventing around" prior 

inventions. The uncertainty regarding European patent office 

practice regarding breadth of scope was very high among the 

firms studied. Many respondents expressed the opinion that 

the initial decisions had granted patents with too broad a 

scope, and that future decisions would become more 
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re3trictive. 

3. Patentability of a specific invention  

Economic models of the patent system assume that the 

patent grant decision occurs as soon as the fastest firm 

makes the targeted invention, and that the decision is 

completely predictable by everyone from the facts of the case 

and the patent system rules. In our study, the patent 

specialists perceived considerable uncertainty in predicting 

whether it would be possible to obtain a patent for various 

biotechnological inventions submitted to them by the 

researchers. All of the factors cited in the previous section 

are responsible for this, still including the possibility 

that priority claims by faster competitors are hidden by the 

disclosure lag. 

4. Infringement of others' patents  

During the development of biotechnology products, the 

question arises whether or not the project infringes on 

anyone's patents. The patent specialists found this question 

very difficult to answer, and the reasons given were many: 1. 

the technology is very complex, and many different aspects 

can be covered by patents; discovering all potentially 

relevant patents requires extensive search; 2. the uncertain 

scope of the patent claims makes it difficult to predict 

whether or not a specific feature in a project constitutes an 

infringement; 3. relevant patent applications may be hidden 

by the disclosure lag; 4. many of the potentially relevant 

pE.tent applicatioqs are still in the patent process and might 
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not be granted, or be declared invalid after opposition or 

after a nullity claim before national courts. 

5. Potential for keeping competitors out via patents  

Patents are only a means to the end of keeping competitors 

from imitating. Therefore, from an economic point of view the 

most important judgment concerns the extent to which the 

patent situation for a product will allow a firm to maintain 

a temporary monopoly. Only a few of the firms studied asked 

this question directly. But patent specialists raised a 

number of concerns that are related to the exclusionary power 

of European biotechnology patents. 

First, unlike Japan and the U.S., a number of European 

countries allow no product patents. This makes competition at 

the product level more likely. Second, in some 	European 

countries, the patent holder bears the burden of proof for 

infringement. 	Many 	biotechnology 	inventions. 	are 

process-related and defy easy detection of infringement. 

Moreover, infringement suits in Europe have to be made 

country by country. Countries have different legal provisions 

for coping with infringement. In general, none practice 

infringement penalties that are as severe and deterring as 

those which the U.S. Court of Appeals tends to impose (Perry, 

1986). Furthermore, the smaller number of patents issued 

compared to Japan and U.S. also means that there have been 

fewer cases brought to courts and fought out until the final 

decision. 

Our study among patent specialists has revealed two main 
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issues in regard to the European patent environment for 

biotechnology. First, there was the perception that the 

protection is weaker than that afforded by the U.S. and 

Japanese systems. This is in agreement with results from a 

comparative study which was based primarily on governmental 

sources (Beier et al., 1985). Second, all patent judgments, 

except for the inherent patentability of pharmaceutical 

biotechnological inventions, were seen as involving high 

uncertainty. This is probably due to the fact that Europe has 

accumulated less experience about all stages of the patent 

process compared to the U.S. and Japan. 

An interesting question for future research is the extent 

to which the perceived uncertainty is entirely inherent in 

the patent environment, or whether it is, at least in part, 

due to the company patent specialists. Almost all of them 

were chemists with no university training in biotechnology. 

Their biotechnology knowledge had been acquired through short 

courses and personal reading. Most of them felt ill-equiped 

to write biotechnology patent applications, which required 

significantly more time and interaction with the researchers 

than applications for chemistry-based inventions. 
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THE ROLE OF PATENT JUDGMENTS IN BIOTECHNOLOGY DECISION-MAKING  

The main decisions pharmaceutical firms had to make in 

regard to biotechnology were: 1. Should biotechnology 

research be started? If so, 2. What specific targets should 

be pursued through internal research ? 3. Should know-how be 

bought in from the outside? 4. Should ongoing biotechnology 

projects be continued, or should they be abandoned? The 

second objective of the company survey was to find out what 

role patent judgments have played in these types of 

decisions. 

1. The decision to start biotechnology research  

The past research which showed the importance of patent 

protection for pharmaceutical innovation led us to expect 

that firms would engage in a formal patent situation 

evaluation before starting biotechnology research. Exçept for 

one company, where a formal patent evaluation was requested 

prior to a major step-up of biotechnology investments, we 

found no evidence that formal patent evaluations preceded the 

decisions to commit significant resources for biotechnology 

research. The patent specialists were almost never consulted 

prior to the biotechnology entry decision. 

Moreover, we were told that strategic decisions to enter 

new areas of research were usually taken without a formal 

analysis of the patent situation, because inherent 

patentability of inventions is taken for granted. The 

assumption of inherent patentability holds generally true for 

chemistry-based invention. But at the time when our sample 
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firms started biotechnology research, the inherent 

patentability of biotechnological inventions was still 

doubtful in a number of European countries. 

2. The decision to start a specific research project  

in--house  

We expected again that firms would conduct formal patent 

situation evaluations before starting in-house research on a 

project, for two reasons. First, biotechnology research 

projects require significant resource commitments from the 

very beginning. They are considerably more expensive than 

chemistry-based projects, because they necessitate a team 

composed of several scientific specialists, high-security 

laboratories, and expensive capital equipment. Second, since 

they have well-defined product targets, they allow a focused 

patent situation analysis. 

Similar to what we observed for the entry decision, we 

were told that specific biotechnology projects were usually 

started without the benefit of a formal patent situation 

evaluation. Typically, the first point in time when patent 

specialists became aware of specific projects was when 

researchers asked them to write patent applications. By that 

time, significant resources had already been committed to 

these projects. 

We offer four explanations for the observed lack of formal 

patent situation evaluation before the start of biotechnology 

projects. First, intense perceived competitive pressure often 

suggested the need for action with no delay due to patent 

evaluation. Second, in some cases governmental pressure 
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combined with project subsidization reduced the need for a 

thorough project evaluation. Third, some projects were 

started despite an unfavorable competitive situation, 

because these projects were regarded as "learning projects". 

Fourth, companies tacitly transferred decision systems from 

chemistry-based research to biotechnology. In chemistry-based 

research, researchers typically conduct a thorough literature 

search and informally consult with patent specialists before 

embarking on a project, the initial phases of which are 

generally inexpensive. Requiring a formal patent evaluation 

by patent specialists only at an advanced stage of the 

research project makes sense under these circumstances. 

Biotechnology research, however, is expensive from the very 

beginning, and biotechnology researchers are not as 

"patent-minded" as chemists. According to the patent 

specialists which we interviewed, industrial biotechnology 

researchers, fresh out of university, lack understanding of 

the patent system. Unlike chemistry research groups, 

industrial biotechnology research groups comprise no senior 

researchers and managers with a strong patent culture who 

could socialize the new recruits. 

3. The decision to buy in know-how 

Many industrial biotechnology projects involve outside 

sources of know-how, under various types of arrangements: 

research grants, contracts, licensing-in, etc. The cost of 

know-how purchases often is high, especially when the 

suppliers are among the leading specialized biotechnology 

firms. A thorough analysis of the patent situation would 
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appear to be essential for estimating the economic value of 

the knowledge which the supplier already has or is likely to 

achieve. 

Company practices in regard to the formal evaluation of 

the patent situation before contracting with outside know-how 

suppliers varied. In a few cases, formal evaluations were 

carried out in sufficient advance of contracting decisions. 

In the majority of cases, the patent specialists were 

consulted only at an advanced stage of negotiation. 

Sometimes, they were informed after the contracts had been 

signed. 

4. The decision to continue a specific research project  

Pharmaceutical innovation proceeds by stages: basic 

research, preclinical research, scale-up, phase I, phase II, 

phase III, and introduction. As a project advances from one 

stage to the next, the investment per period increases 

significantly (Hansen, 1979). Major areas for decision-making 

concern whether to continue a project at a given stage, and 

whether to promote it to the next stage. 

Past research suggests that patents have primarily a 

negative screening function in the innovation process: they 

are not sufficient by themself to call forth future 

investments, but unless they are present, investments may 

stop. Accordingly, we were most interested in how firms dealt 

with situations where patent protection was doubtful. If 

patent protection were as essential to pharmaceutical 

innovation as past research suggests, firms should stop 

investing when it becomes clear that they will not be able to 
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enjoy such protection. 

It will not come as a surprise at this point to observe 

that the firms seldom faced clearly negative patent 

situations. In the preceding part which dealt with patent 

judgments we have argued that the firms' patent specialists 

perceived significant uncertainty in the patent environment. 

They were neither sure that their firm would obtain patent 

protection, nor were they sure of the opposite outcome. 

Because of this uncertainty, the patent situation failed to 

serve as a negative screening criterion. Faced with an 

uncertain patent environment, decisions on project 

continuation and promotion to the next stage essentially 

resulted from organizational processes, the outcome of which 

depended on managers' attitudes toward risk, individual 

mobility, entrepreneurship, and escalation of commitment. 

In one extreme case, a company resolutely went ahead 

despite a rather unfavorable patent situation. Its managers 

had a clear appreciation of the uncertainty and the risk of 

facing an infringement suit, which the company was ready to 

take. At the other extreme, another company hesitated for 

several years about whether to move to the next stage. In a 

third company, a project was abandoned after vigorous 

opposition by a newly appointed marketing manager. On 

balance, in most cases there was considerable pressure by 

researchers to continue projects despite the uncertain, and 

sometimes rather unfavorable patent judgments by patent 

specialists. The three major arguments for continuing were: 

1. the project was necessary for learning, even if it never 

got to market introduction; 2. there was always a chance that 
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the leader's patent would not be valid; 3. there was a chance 

that a significant improvement on existing patent 

applications or patents could be made. 
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PATENTS AND THE EUROPEAN BIOTECHNOLOGY LAG  

We have seen that, with the exception of one company, none 

of the firms in our study carried out a formal patent 

assessment before entry into biotechnology, and that internal 

projects were started without prior formal patent 

evaluations. Because the European patent environment was not 

analyzed, it could not have influenced these decisions. 

Externally contracted projects were subject to prior patent 

scrutiny, but the influence of these assessments appeared to 

be weak. On balance, we conclude that the European patent 

environment had little influence on biotechnology entry and 

project starting decisions. 

As regards continued investments for ongoing projects, in 

all firms but one there was no connection between patent 

parameters and the analysis of expected returns from 

biotechnology innovation projects. This disconnection seemed 

to be due primarily to the lack of interaction between the 

specialists responsible for making economic analyses, who 

were usually located in central product management and had 

little understanding of patent issues, and the patent 

specialists. Only one company included a patent specialist as 

a regular member in its product development teams. 

We have noted previously that the biotechnology patent 

judgments involved significant uncertainty. Although not 

investigated in formal models of innovation, which assume 

patent judgments made under certainty, and risk neutrality, 

ore might hypothesize that patent uncertainty reduces 
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investments for risk-averse firms. Observation of firms which 

did not invest or which stopped investments when faced with 

uncertain patent prospects would constitute evidence for this 

mechanism. 

Again, because in the firms of our study internal 

biotechnology research was generally started without a formal 

patent evaluation, this mechanism cannot explain lags in 

project start-up. We did, however, observe that some ongoing 

projects were slowed down or stopped when the patent 

situation became highly uncertain. However, in all of these 

cases, the companies were far behind the leaders in the race, 

and it is this lag which explained the uncertain patent 

situation, rather than the patent situation being responsible 

for the lag. We did not observe a single case where a firm 

which was among the leaders in a product race refrained from 

investing because of patent considerations. 

We conclude that, for the firms of our study, the European 

patent situation has not contributed to a biotechnology lag. 

Whatever lag there is must be attributed to other factors. 

Because the firms of this study were not a random sample of 

all European firms, and much less of all European firms 

potentially concerned by biotechnology, the extension of this 

result to a broader and different universe of European firms 

remains open to doubt. But the present study offers the first 

empirical evidence on the role of patents in the 

biotechnology decisions of an important subset of European 

firms. 
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CONCLUSIONS 

Here, we want to comment on the three main findings of our 

study: 1. The high uncertainty associated with biotechnology 

patent judgments. 2. The surprisingly minor role which formal 

patent evaluations have played in firms' biotechnology 

decisions. 3. The conclusion that the European patent 

environment for biotechnology, judged by the evidence from 

this study, cannot account for the European biotechnology 

lag. 

The high perceived uncertainty associated with patent 

judgments is bad, because it leads to wasteful duplication of 

resources. We have observed many cases where firms started 

projects and continued to invest although these projects were 

significantly lagging behind the leaders. Some of these 

projects were genuine learning projects, but for many others 

the uncertain patent situation of the leader provided .grounds 

for illusions and wishful thinking. Projects were pursued 

because firms assumed that the leader's patents might not 

hold up or that a license might be obtained. It is likely 

that the majority of these projects will never reach the 

market. Whatever positive spillover effects to future 

projects exist are probably exceeded by the negative effects 

of project abandonment. Project abandonment often damages the 

careers of the researchers and managers involved, demoralizes 

them, creates broader questions about the organization's 

capacity to succeed with this new technology, and weakens 

support for further efforts. 

A patent system that provided clear, unambiguous signals 
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about the validity and scope of the leader's patent 

applications would force companies to drop imitative projects 

and to focus their resources on projects with a good chance 

for leadership. The earlier one can predict the ultimate 

outcome of the patent process, the earlier the lagging firms 

can abandon or redirect their projects. But patent 

uncertainty cannot be reduced by official decree. Rather, it 

will be reduced mainly through the selfish efforts of 

individual firms, as expressed in patent applications, 

oppositions, and litigations. This will clarify the decision 

rules applied by the patent offices and the courts. 

We have argued that the smaller cumulative experience of 

the European patent environment produces lower predictability 

in comparison to the Japanese and U.S. systems. Looking 

towards the future, we expect that as more biotechnology 

patents enter the litigation process, the diversity of the 

European political and legal environment will further slow 

down the process of uncertainty reduction relative to Japan 

and the U.S.. Ultimately, the value of a patent is proven by 

whether it holds up in court. But whereas a single court 

decision in the U.S. provides significant future guidance 

throughout the United States, a court decision in one 

European country has little predictive value for a court 

decision in another European country. 

Contrary to our expectations, formal patent evaluations 

have played only a minor role in the biotechnology decisions 

of the large European companies which we have studied. Could 

this be because managers believe that other strong barriers 

to imitation make patents unnecessary? This was not the case. 
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Most of our respondents believed that the easy imitability, 

the traditional reason why patents are so important for 

patents in the pharmaceutical industry, would also hold for 

biotechnological innovations. The main explanations for the 

neglect of patent considerations appear to be organizational: 

the unquestioned transfer of traditional assumptions and 

systems; the lack of interaction between product management 

and patent specialists; the lack of a "patent culture" on the 

part of biotechnology researchers; the low status of patent 

specialists as compared to biotechnology researchers; the 

patent specialists' lack of biotechnology knowledge, as well 

as the high uncertainty associated with their judgments; last 

not least, the commitment of biotechnology researchers to 

their projects, and their frequent disregard of competitive 

and economic signals. 

We recommend that companies conduct formal evaluations of 

the patent situation before starting a project, monitor the 

evolving patent situation, and connect patent judgments to 

economic expectations. Even if patent applications, in the 

present European patent environment for biotechnology, do not 

yet allow accurate patent protection predictions, they still 

are an important indicator of a company's position relative 

to competitors and could be used by management as a 

justification for stopping projects. 

Finally, judging by the firms of this study, we concluded 

that the patent environment was not responsible for the 

European biotechnology lag until now. However, this may 

change in the future. The biotechnology euphoria of the early 

1980s is giving way to more modest expectations. This will 
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lead to a reassessment of company strategies toward 

biotechnology. Some of the firms of our study already went 

through this process. One of its outcomes is an explicit 

emphasis on strong patent protection as a prerequisite for 

inrestment in biotechnology projects. If many European firms 

were to adopt this attitude, the European patent environment 

could yet become a cause of the European biotechnology lag. 
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