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Abstract

The issue of the commercialization of patents, as an exemplification of the industrial
property, is mostly considered at the microeconomic level. Patent commercialization
belongs to the innovation management process, which takes place in innovative
organizations. Such microeconomic research approach does not take into account the
phenomenon of the intellectual property simultaneous spread and use of scientific
and technical knowledge in the economy. These observations lead to undertaking
research on the commercial use of patents in the economy. The aim of this paper
is to present the research results of the patent licensing as one of the forms of
commercialization in the selected European countries in the long time period. The
main purpose of undertaken research was to identify and measure the patent
licensing dynamics, which is part of the one of the major research related to identify
and structure recognition of patents commercialization stream. To achieve this
purpose, the collection of patent metadata for the member states of the European
Patent Office was used, as well as the author’s own concordance IPC->NACE table. As
a result of the research, some of the European countries were identified as leading,
in terms of the number of licensed patents, the dynamics spread of patent property
in the European economy that was set, and the branches were established, in which
the emerging new industrial solutions are the subject of commercialization with the
use of license contracts.
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INTRODUCTION
New knowledge and new or improved technical solutions, in order to be
effectively implemented in manufacturing processes, require the fulfillment
of at least two conditions (Bell & Pavitt, 1993). The first one, of an institutional
nature, is an efficient system of the commercialization of the results of
research and development activities (R&D). The second is characterized as
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widely understood capabilities of creation and absorption of knowledge, and
technological competencies; for example, those factors that allow to begin
the process of diffusion of knowledge and technology.

The intellectual property commercialization belongs to the innovation
management process, which encompasses all the activities undertaken
in order to bring the idea to the form that allows its use in the economy
(Chesbrough, 2003; Degraff & Quinn, 2007). The commercialization of the
results of R&D activities is a complex and multidimensional process. It covers
not only implementation, but also the sale of property rights and licensing
(Schaufield, 2015). It consists of a series of business and legal activities
related to the commercialization of generated solutions. It is an integral
element to the innovative activities of the market entities. The investigation
of the mechanism of commercialization of patents, as an exemplification
of industrial property, is a process that must be carried out in the following
dimensions: (1) the technological area; (2) the branch of producing new/
improved technical solutions; and (3) the branch utilizing the emerging
solutions.

The research on commercialization is conducted in two main and
long-term directions. The first, concerns the stream of intellectual
property commercialization, its structure recognition and dynamics.
The second is related to measuring the influence of the intellectual
property commercialization stream on the economic growth (Greenhalgh
& Rogers, 2010). Hence, the measure of the dynamics of the intellectual
property licensing is one of the components of the intellectual property
commercialization stream structure recognition in the long-time period.

At the macroeconomic scale, in international comparative studies, testing
this process seems to be possible only with the use of patent databases.
Patent information gives relatively the greatest possibilities in this regard.
It runs deep in the process, in comparison to alternative methodological
approaches. The main advantage of the patent information is the high
flexibility of aggregation and disaggregation of researched processes.

A patent, in its economic nature, is a collection of accumulated scientific
and technical knowledge. It has the ability to influence the course of
management processes. In a legal sense, a patent is a set of exclusive rights
to use a new solution of technical nature. It is considered to be one of the
most powerful rights of intellectual property. In scientific terms, it is the
culmination of R&D activities. In economic terms, it is one of the stages of
the innovation process. From the point of view of the entity that owns the
patent, it is a resource and potential market value. It has a relatively high
ability to transform into a production factor. It is a resource rather easily
yielding to commercialization. The properties of a patent description and
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exclusive rights, cause the patent information to serve as a bridge between
R&D results and its economic potential exploitation.

Patent description, statistics and databases were considered a priori as
the source for large-scale datasets of primary data. Patent information can
describe the following example features of the innovative activity: the novelty
level of the results of conducted R&D activities; the types of developed
innovations; technological competence; innovation sources; the intensity of
knowledge and technology spread (using citations of patent descriptions);
and what the authors of the study suggest — the scope and dynamics of the
commercial exploitation of the solutions protected by the patent monopoly,
using the license information.

The literature of the subject is dominated by the microeconomic
dimension of commercialization, with particular emphasis on: how to make
decisions, the legal aspects of concluded license contracts, and the expected
economic benefits.

Previous studies have failed to take in the problem of size and variability of
the commercialization stream of patents; that is, the spread of new solutions
protected by the patent monopoly in various sectors of the economy. Hence,
the main aim of this article is to present the results of research on the size
and dynamics of changes in the spread of patents, as an exemplification
of the industrial property, in the economy, by means of license contracts,
which are deemed to be one of the most frequently used forms of the
commercialization of R&D results.

LITERATURE REVIEW
The methodological discussion on the scope and methods of using patent
statistics in economic research (Archibugi, 1992; Basberg, 1987; Griliches,
1990; Hinze & Schmoch, 2005; Pavitt, 1985) is not broad when compared to
the methodological discussions in the areas of innovation and bibliometrics.
The method, based on the extension of the patent monopoly, is the classic
and still used evaluation approach to the quality and economic usefulness
of industrial knowledge, embodied in the new technical solution. It can be
assumed that it is economically justified to maintain the patent monopoly
in a typical business situation. The longer the monopoly is maintained, the
(theoretically) harder the protected solution incorporates the economic
value. Such an assumption is accepted by: Baudry and Dumont (2006);
Bessen (2008); Lanjouw (1998); Lanjouw and Schankerman (1997; 2004);
Pakes (1986); Schankerman (1998); and Schankerman and Pakes (1986).
Hall, Jaff & Trajtenberg, (2005) propose an approach that uses the
market valuation of the patent’s portfolio, in correspondence with the
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intensity of their citation in other patent descriptions. They formulate definite
conclusions, which in fact are the reflection of their many years of research
using patent information: (1) the number of citations of patent claims in
another patent description is a more important event than the increase in
patent applications or granted rights; (2) the number of citations of patent
in another patent description affects the market estimate of its holder (in
practice, the shares of a listed company); and (3) the citation of a patent
is a quantifiable manifestation of industrial spread of knowledge. So far,
the unused attribute of patent metadata is the information about granted
licenses.

Commercialization of patents is the area consisting of many interrelated
legal and business processes (Webster & Jensen, 2011). It is closely related
to the commercialization of generated solutions. It is an integral and
indispensable element of open innovation, based on collaboration, in terms
of both R&D activities and commercialization (Bogers, 2011; Chesbrough,
2003; Chesbrough et al., 2011; Degraff & Quinn, 2007).

Cohen et al. (2000, 2002) have found that in complex industries one of
the most important reasons for patenting is the use of patents in negotiations
(including cross-licensing negotiations). Giuri & Torrisi (2010) have found that
cross-licensing is much more important motivation for patenting in complex
product industries than in other industries.

The literature on the subject lists various forms of commercialization.
Studies in this area concentrate on the presentation of commercialization
paths, and ways to efficiently and effectively carry them out, in terms of R&D
results developed by both the business and science sectors (Foley, 2012;
Thursby & Kemp, 2002; Touhill & Tuhill, 2008). One of the main forms of
commercialization is licensing (Baldwin & Clark, 1997; Campbell, Powers,
Blumenthal, Biles, 2004; Dratler, 2001; Granstrand, 2011).

Studies relating to the licensing of R&D results, concentrate on the
license typology (Granstrand, 2011), legal aspects of license agreements
(Bogers, 2011; Dratler, 2001; Hanel, 2006; Lichtenthaler & Ernst, 2007;
Ziegler, Ruether, Bader & Gassman, 2013), and the business value of such
contracts (Bogers, Bekkers & Granstrand, 2012; Read, 2005).

Studies that have tried to explain the reasons for using the licensing
market have focused on the supply side of the market and by highlighting
the role of additional factors such as patent value, the generality of the
patented technology, the scientific content of the patent and distance from
the patentee’s core technology, and the competitive environment (Arora
et al., 2003, 2006; Gambardella et al, 2007). On PatVal-EU II, PatVal-US and
PatVal-JP developing and collecting novel, systematic and more adequate
science and technology indicators (Gambardella, 2011). The idea of this
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PatVal project arise from the need to answer some key questions in science,
technology and innovation. The question which factors determine the rate of
commercialization of inventions is one of them.

Data collections which build on the PatVal-EU survey were conducted
in 2003-2005 by team members of the project (see: Giuri et al. 2007 for
details). The most important findings of these studies are: on average
53.05% of patented inventions are used commercially, 5.47% of patents are
sold to independent owners, 4.57 % of patents have been used to found a
new company, and about 8% of patents are licensed (Gambardella, 2011).
The survey makes use of a questionnaire in order to get data from the
respondents. The results are static. The main aim of this article is to present
results of the research on the size, dynamics of change and differences of
license contracts of patents in the economies of all European Union countries
in the fifteen years (1999-2013) wich used patent information database of
the European Patent Office (EPO).

The conclusion of a license contract is preceded by a thorough analysis
and evaluation of the business potential of the contract subject. A license
contract, on the one hand, is the use of a solution protected by the patent
monopoly in the real economy. On the other hand, it is the licensee's response
to perceived potential demand. Hence, it is justified to claim that concluding
a license agreement testifies to the real possibility of obtaining economic
benefits for the licensee, as well as constituting a measure of the spread of
using new solutions in the real economy.

RESEARCH METHODS

Data

The entity, while seeking a patent protection, chooses the procedure based
on which the proceedings will take place. These procedures can be divided
into: national, regional and international. The procedure of European patent
application was selected to implement and achieve the defined research goal.
Its formal basis is the European Patent Convention, to which 38 European
countries have signed up (as of the end of 2014).

The collection of patent metadata for the countries covered by the
research was extracted directly from the patent information database of the
European Patent Office in January 2015.

In order to obtain direct access to the EPO database, the Thomson
Innovation provider was used. Hence, for the research, the EPO database
was used as the source of data.
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EPO database selection criteria are unified: application form, procedure
for granting patents and extent of protection for applicants from all countries
covered by the research. EPO database contains licensing patents data. The
study uses patent information available at the end of 2013.

The years 1999-2013 are accepted as the research period. The
following three considerations were crucial to choosing the research period.
Firstly, the availability and completeness of patent data in the EPO mode.
Secondly, the period of 15 years is long enough to capture the processes of
commercialization through the licensing of patents. Thirdly, the relatively
long period allows the use of basic statistical tools.

Method

Among the 38 countries belonging to the EPO, the countries for which
the information about granted licenses is available were identified. These
countries represent a group subject to the research in a sequence of three
stages. At first, the annual value of the patent licensing efficiency ratio was set,
separately for each surveyed country, according to the following equation:

ch’ E:l:licz'
leg =—=——

= (D
P E?;1F'cz'

where:

Ice — the annual value of the patents licensing efficiency ratio,

Lci — the annual, aggregated number of licenses granted by the country
under examination,

Pci — the annual, aggregated number of patents covered by the licenses
of the country under examination,

Ici —another granted license,

pci —another licensed patent,

n —the number of granted licenses under aggregation,

m — the number of licensed patents under aggregation,

i —another observation in time series,

¢ —another country covered by the research.

The presented indicator is a measure of the patents spread in the
economy, through licensing. The indicator can assume values greater than, or
equal to, 1. If the indicator value is greater than 1 then more license contracts
per licensed patent.
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The second stage of the analysis defines the dynamics of change of the
efficiency ratio value, of licensing patents in the economy (Freedman, Pisani
& Purves, 2007):

logv. — 1 ii lce, 5

09¥c =3 og — @
i=2

Ach, = (7, — 1) x 100 3)

where:

Achc — the average change rate of the efficiency ratio value of patents
licensing for another country surveyed, throughout the study period,

yc —the geometric mean of chain indices of the efficiency ratio value of
patents licensing for another surveyed country,

n — the number of observations in time series (that corresponds to the
number of years of the research period),

i —another observation in time series,

c — another country covered by the research,

E:i — the value of the next chain index.

b B

The value of the average change rate indicates the dynamics of patents
spread by means of licensing contracts, in the given research period.

In the third stage of the research, the author's concordance table was
used, as well as the IPC>NACE binomial relationship (Okon—Horodynska,
Wista & Sierotowicz, 2012); that s, to assign International Patent Classification
(IPC) to The Statistical Classification of Economic Activities in the European
Community (NACE). This tool allows identifying the branches from which
licensed patents derive.

Patent documentation is a rich source of engineering information,
information on current trends in research and invention activity, and the
innovation and competitive potential of the economy and its entities. Its
hierarchical structure combined with a great number of documentations
(objects) form a foundation of applying specific methods intended to discover
unknown dependencies, schemes and rules.

Both classification systems (NACE and IPC) have different goals and
uses; hence the areas described on specific levels of these classifications are
different. This applies both to specific levels of NACE and IPC, as well as to
the two classifications as a whole. As a result, the task of mapping individual
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IPC codes into NACE required considering the most detailed division in both
classification systems, i.e. operation on their lowest levels.

Each NACE subsection is attributed with specific classes, subclasses,
groups and subgroups of the IPC. Mapping was carried out with an assumption
that only one of the following: class and/or subclass and/or group and/
or subgroup can be assigned to a given subsection (industrial branch) of
NACE. This approach is the result of the assumption on the creation of new
or improved technical solutions by enterprises operating in the field which
coincides with the branch (subsection) to which the enterprises belong
according to NACE and their domestic counterparts (e.g. PKD in Poland).

Limitations

The first limitation is related to the data source. The licensing statistics are
not recorded by the national statistical offices. Information about granted
patent licenses is not mandatory also in the EPO database. This makes the
examined phenomenon a broader range than results obtained from the
research, which makes these results less accurate.

The second limitation is related to the IPC/NACE concordance table.
Attribution to NACE on the fifth and the most detailed level required an
insight into the complete spectrum of IPC codes (ca. 70,650 codes). For each
NACE level and code on the fifth level the entire IPC spectrum was analysed
horizontally, i.e. in each section, as well as vertically, from IPC classes to
IPC subgroups. The purpose was to identify the classification codes which
most precisely represent the area defined by a NACE code. It is judged that
such an analysis warrants the most precise representation of a given NACE
code by relevant IPC codes. The consequence of the work method described
here is a list of IPC codes derived from various sections and the levels of
this classification which most truly represent the given NACE code. The
wide variation in both classifications, despite the diligence of preparing the
concordance table, causes some mistakes in assigning patents to certain
groups of NACE.

The statistical technique used in the research, the average rate, requires
a time series composed of sufficiently large number of observations, which
constituted limitations in the source data use. Hence, the main goal of the
research was to identify dynamics changes of the patent licensing in the long
time period.

ANALYSIS
Among the 38 countries belonging to the EPO, 16 countries were ultimately
identified, for which information about granted licenses is available. The total
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number of licenses granted in the accepted research period for the selected
countries, is 822 (Table 1).

Table 1. The number of licensed patents (1999-2013)

The ratio of
The share The share the number
The number The number . of granted
. of licensed  of granted .
Country of licensed  of granted li licenses to
atents licenses patents lcenses the number
P (730=100%) (822=100%) i
of licensed
patents
Switzerland 10 10 1.37% 1.22% 1.00
Sweden 45 54 6.16 % 6.57 % 1.20
Spain 6 8 0.82% 0.97 % 1.33
Norway 3 3 0.41% 0.36% 1.00
Netherlands 18 18 247 % 2.19% 1.00
Italy 18 21 2.47 % 2.55% 1.17
Ireland 4 4 0.55% 0.49 % 1.00
Iceland 1 1 0.14 % 0.12 % 1.00
United Kingdom 199 226 27.26 % 27.49 % 1.14
Germany 30 34 4.11% 414 % 1.13
France 371 408 50.82 % 49.64 % 1.10
Finland 1 1 0.14% 0.12% 1.00
Denmark 11 21 1.51% 2.55% 1.91
Czech Republic 1 1 0.14 % 0.12% 1.00
Belgium 7 7 0.96 % 0.85% 1.00
Austria 5 5 0.68 % 0.61 % 1.00
Total 730 822 100 % 100 %

In the analyzed set of metadata information about patents (Table 1),
which were granted in the European application mode, and for which licenses
were granted at the same time using the criterion of the number of licenses
issued per one patent, the leader of the research group is Denmark (1.9
license for one technical solution protected by patent monopoly). Next are:
Spain (with the index value of 1.3); Sweden (1.2); Italy (near 1.2); the United
Kingdom, Germany and France (1.10-1.15).
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Taking into account the share of licensed patents of a given country of
the total number of licensed patents of all 16 states, France becomes the
leader (with a share of nearly 51% of the licensed patents in the researched
group). The United Kingdom is second (with a share of 27.3%), the third is
Sweden (6.2% share), and Germany is fourth (4.1% share). The total share of
these four countries of the number of licensed patents of the 16 countries, is
88.4%. In the later part of the analysis, these countries are deemed to be the
leading ones, and therefore they alone are the subjects of further analysis.

2.50%

2.1%

2.00%
1.50%
1.00%

0.50%
[
0.0% 0.1%

0.00%

-0.50%

Average rate of change [%]

-1.00%

-0.9%

-1.50%
Germany United Kingdom France Sweden

Figure 1. Average change rate of the efficiency ratio value
of patents licensing

The highest positive value of the average change rate of the efficiency
ratio value of patents spread in the European economy, through the licensing
of patents, was calculated for Sweden (2.1%). It means that the number of
granted licenses to the number of licensed patents in Sweden increased
year to year, average on the 2.1% in the entire research period. A tendency
similar in direction, though having a poor growth dynamic, can be seen in
France (0.1%). It means that the number of granted licenses to the number
of licensed patents in French increased year to year, average on the 0.1% in
the entire research period. Comparing these two countries, the number of
licenses granted to the number of licensed patents increased in year to year,
average of 21 times faster in Sweden than in France. The opposite tendency
was identified in United Kingdom, where the number of granted licenses to
the number of licensed patents decreased year to year, average on the 0.9%
in the entire research period. It means that the licensing spread in United
Kingdom economy shrank throughout the entire study period. In the case
of Germany, there is a constant spread number of granted licenses to the
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licenses patents. In other European countries taken under research, there
was insufficient data series in order to identify above-mentioned direction of
licensing patents spread.

Using the binomial relationship IPC->NACE, it was possible to identify
branches in the group of four leading countries, which produce new product
and process solutions that are the subjects of the most intense licensing. The
results are presented in Table 2.

Table 2. The share of licensed patents in the branches of economies

Statistical Classification of Economic Germany United France Sweden

Activities in the European Community (%) :(o}r;gdom (%) (%)
0

0.00% 0.50% 1.08% 0.00% 0.78%

Total (%)

Agriculture, hunting and related service
activities

Forestry, logging and related service
activities

Fishing, fish farming and related service
activities

Mining of coal and lignite; extraction of
peat

Extraction of crude petroleum and
natural gas; service activities incidental to 0.00% 1.51% 0.00% 0.00% 0.47%
oil and gas extraction, excluding surveying

0.00% 0.00% 0.00% 0.00%  0.00%

0.00% 1.01% 0.27% 0.00% 0.47%

0.00% 0.00% 0.00% 0.00%  0.00%

Mining of metal ores 0.00% 0.00% 0.00% 0.00%  0.00%
Other mining and quarrying 0.00% 0.00% 0.00% 0.00% 0.00%
Manufacture of food products and 6.67%  10.55% 512%  2.22%  6.67%
beverages

Manufacture of tobacco products 0.00% 0.00% 0.00% 0.00% 0.00%
Manufacture of textiles 0.00% 1.01% 0.81% 0.00% 0.78%

Manufacture of wearing apparel; dressing
and dyeing of fur

Tanning and dressing of leather;
manufacture of luggage, handbags, 0.00% 0.50% 0.81% 2.22% 0.78%
saddlery, harness and footwear
Manufacture of wood and of products
of wood and cork, except furniture;
manufacture of articles of straw and
plaiting materials

Manufacture of pulp, paper and paper
products

Publishing, printing and reproduction of
recorded media

Manufacture of coke, refined petroleum
products and nuclear fuel

Manufacture of chemicals and chemical
products

Manufacture of rubber and plastic
products

0.00% 0.00% 0.81% 0.00% 0.47%

0.00% 0.00% 0.81% 0.00% 0.47%

13.33% 0.00% 1.08%  0.00% 1.24%
6.67% 1.01% 1.89%  20.00% 3.10%
0.00% 0.00% 0.00% 0.00%  0.00%
23.33% 21.61% 15.90% 4.44% 17.21%

0.00% 0.50% 1.62% 0.00%  1.09%
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Statistical Classification of Economic Germany Eirr‘:tzgm France Sweden Total (%)
Activities in the European Community (%) (%)g (%) (%) °
mf‘nr;‘g"’;cgfgjuocftfther non-metallic 333% 1.01% 5.66% 0.00%  3.72%
Manufacture of basic metals 0.00% 1.01% 0.54% 0.00% 0.62%
Manufacture of fabricated metal

products, except machinery and 0.00% 6.53% 3.50% 0.00%  4.03%
equipment

Manufacture of machinery and 13.33% 6.53%  10.24% 0.00%  8.53%
equipment not elsewhere classified

C'\f')?::igtr;‘re of office machineryand ¢ noor 3509 0.27%  57.78% 5.27%
Manufacture of electrical machl_nery and 20.00%  3.02% 350%  0.00% 3.88%
apparatus not elsewhere classified

Manufacture of radio, television and 333% 6.03% 2.70% 0.00% 357%
communication equipment and apparatus = ’ ’ ’ ’
Manufacture of medical, precisionand =5 330/ 556300 1186% 4.44%  15.19%
optical instruments, watches and clocks

Manufacture of motor veicles, trailers o005 1.01%  12.13% 000%  7.29%
Zﬁ::ﬁ;‘fe of other transport 6.67% 2.01% 539% 0.00%  4.03%
Manufacture of furr_u_ture; manufacturing 000%  2.51% 135%  0.00% 1.55%
not elsewhere classified

Recycling 0.00% 0.00% 0.81% 0.00% 0.47%
Construction 0.00% 3.02% 11.86% 8.89% 8.37%
Total 100% 100% 100% 100% 100%

The largest number of new solutions is created in the research group of
four countries, in the manufacture of chemicals and the chemical products
branch. The solutions are the subject of further commercialization through
licensing (17.2% of all licensed patents). The individual branches display the
following characteristics: the manufacture of medical, precision and optical
instruments, watches and clocks (15.2%); the manufacture of machinery and
equipment (8.5%); construction (8.4%); the manufacture of motor vehicles,
trailers and semi-trailers (7.3%); the manufacture of food products and
beverages (6.7%); and the manufacture of office machinery and computers
(5.3%). The share of licensed patents in other branches is below 5%.

The following figures show the results of using the IPC->NACE table,
separately for each country included in the research (Figure 2).
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Manufacture of chemicals and chemical
products

B 23,3%

Manufacture of electrical machinery and
apparatus n.e.c.

Manufacture of machinery and equipment
n.e.c.

Manufacture of pulp, paper and paper
products

Manufacture of other transport equipment

NACE

Publishing, printing and reproduction of
recorded media

Manufacture of food products and beverages

Manufacture of medical, precision and .
optical instruments, watches and clocks m 3,3%

Manufacture of radio, television and i
communication equipment and apparatus m A%

Manufacture of other non-metallic mineral
0.
products m 3,3%

0% 10% 20% 30%

Percentage share of licensed patents [%]

Figure 2. The structure of licensed patents according to the branches
of the German economy

In the case of the German economy, four branches emerge where the
new solutions are the subject of licensing. These are: the manufacture of
chemicals and chemical products (23.3% of all the licensed patents in the
researched group); the manufacture of electrical machinery and apparatus
(20%); the manufacture of machinery and equipment, and of pulp, paper and
paper products (13.3%).
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Manufacture of office machinery and computers g 57,8%

Publishing, printing and reproduction of recorded media m 20,0%

Construction u 8,9%

Manufacture of medical, precision and optical ! 4.4%
instruments, watches and clocks ksl

NACE

Manufacture of chemicals and chemical products . 4,4%

Tanning and dressing of leather; manufacture of luggage,
handbags, saddlery, harness and footw ear

g 225

Manufacture of food products and beverages l 2,2%

0% 20% 40% 60% 80%

Percentage share of licensed patents [%]

Figure 3. The structure of licensed patents according to the branches
of the Swedish economy

In the case of the Swedish economy (Figure 3) the manufacture of office
machinery and computers (57.8%) is the leader. Attention should also be paid
to publishing, printing and the reproduction of recorded media (20%).

In the case of the United Kingdom (Figure 4), the largest number
of licensed patents include the following branches: the manufacture of
medical, precision and optical instruments, watches and clocks (25.6%);
the manufacture of chemicals and chemical products (21.6%); and the
manufacture of food products and beverages (10.6%). The share of the other
branches is below 10%. Results for France are shown in Figure 5.

In the case of the French economy (Figure 5), the distribution of the
share of licensed patents on the individual branches, substantially coincides
with the distribution for the whole group of the researched countries.
These are: the manufacture of chemicals and chemical products (15.9%);
the manufacture of motor vehicles, trailers and semi-trailers (12.1%); the
manufacture of medical, precision and optical instruments, watches and
clocks, and construction (11.9%); and the manufacture of machinery and
equipment (10.2%). The share of the other branches is below 10%.
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Manufacture of fabricated m etal products, except machinery and
equipm ent
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Manufacture of radio, television and communication equipm ent &
and apparatus R 00%

Manufacture of office machinery and computers R 3,5%
Construction FEER 3,0%
Manufacture of electrical machinery and apparatusn.e.c. 588 3,0%
Manufacture of furniture; manufacturing n.e.c. B 2,5%

Manufacture of other transport equipment g 2,0%

Extraction of crude petrolenm and natural gas; service activities

9,
incidental to oil and gas extraction, excluding surveying B 1,5%

Manufacture of motor vehicles, trailers and semi-trailers § 1,0%
Manufacture of basic metals 8 1,0%

Manufacture of other non-metallic mineral products # 17,0%
Publishing, printing and reproduction of recorded media § 7,0%
Manufacture of textiles 8 7,0%

Fishing, fish farming and related service activities # 7,0%

Manufacture of rubber and plastic products § 0,5%

Tanning and dressing of leather; manufacture of luggage,

handbags, saddlery, harness and footw ear 8 o5%

Agriculture, hunting and related service activities § 0,5%
0% 10% 20% 30%

Percentage share of licensed patents [%]

Figure 4. The structure of licensed patents according to the branches
of the U.K. economy
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Manufacture of chemicals and chemical products T 159%
Manufacture of motor vehicles, trailers and semi-trailers R 12,1%
Construction R, 11,9
Manufacture of medical, precision and optical instruments,
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watches and clocks
Manufacture of machinery and equipment n.e.c. SRR 100
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Publishing, printing and reproduction of recorded media SRR 1,9%
g Manufacture of rubber and plastic products g 1,6%
Manufacture of furniture; manufacturing n.e.c. FHEg 71,3%
Manufacture of pulp, paper and paper products H& 1,1%
Agriculture, hunting and related service activities il 1,/%
Recycling 8 0,8%
Manufacture of wood and of products of wood and cork, except 88 0,5%
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Tanning and dressing of leather; manufacture of luggage, B8 0,3%
handbags, saddlery, harness and footw ear i
Manufacture of wearing apparel; dressing and dyeing of fur & 0,8%
Manufacture of textiles $8 0,8%
Manufacture of basic metals §§ 0,5%
Manufacture of office machinery and computers § 0,3%
Fishing, fish farming and related service activities § 0,3%
0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
Percentage share of licensed patents [%)]
Figure 5. The structure of licensed patents according to the branches
of the French economy
CONCLUSION

The research problem of this article was to identify changes and spread of

patent licensing in European countries, in the fifteen years (1999-2013). The

research results, based on performed literature research and calculations,

allow to formulate the following conclusions:

1) Intheliterature onthe commercialization of patents, asan exemplification
of the industrial property, the microeconomic dimension of this process
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2)

3)

4)

5)

is dominant. Especially highlighted are: the method of making a decision,
legal and business aspects of the concluded license contracts, and the
assessment methods of the expected economic benefits.

The examined licensing contracts identified in the EPO database,
covering a period of fifteen years, were concluded for new solutions,
representing the following branches: the manufacture of chemicals
and chemical products; and the manufacture of medical, precision and
optical instruments, watches and clocks.

Taking into account the share of licensed patents of a given country of
the total number of licensed patents of all 16 states, France is the leader
(with a share of nearly 51% of the licensed patents in the researched
group). The United Kingdom is second (with a share of 27.3%), the third
is Sweden (6.2% share), and Germany is fourth (4.1% share). The total
share of these four countries of the number of licensed patents of the 16
countries, is 88.4%.

The average change rate of the efficiency ratio value, defined as the
annual number of licenses granted in the country under examination
to the annual number of licensed patents in this country, indicates the
increase or decrease of licensing patents spread through the economy of
this country. Based on the performed calculations, the highest value of
the average change rate of the efficiency ratio was identified in Sweden:
2.1%. It means that the number of granted licenses to the number of
licensed patents in Sweden increased year to year, on average by 2.1% in
the entire research period.

The similar tendency in direction was identified in France (ratio of 0.1%).
It means that the number of granted licenses to the number of licensed
patents in French increased year to year, on average by the 0.1% in the
entire research period. Comparing these two countries, the number of
licenses granted to the number of licensed patents increased year to
year, on average 21 times faster in Sweden than in France. The opposite
tendency was identified in United Kingdom, where the number of
granted licenses to the number of licensed patents decreased year to
year, average on the 0.9% in the entire research period. It means that
the licensing spread in United Kingdom economy shrank throughout the
entire study period. In the case of Germany, there is a constant spread
number of granted licenses to the licenses patents. In other European
countries taken under research, there was insufficient data series in
order to identify above-mentioned direction of licensing patents spread.
The major challenges to the public databases of patent information and
their commercial suppliers include collecting information about the
codes of economic classification of entities applying for patent protection
(which will lead to an increase in the efficiency of sectoral research), and
annotations on granted licenses and changes of the patentee (which
enables research on the secondary market of industrial property trade).
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Decisions on patent licensing are influenced by many factors, both
macroeconomic and microeconomic. It is important to notice that such
decision is taken by the inventor or patent owner.
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Abstrakt (in Polish)

Zagadnienie komercjalizacji wtasnosci przemystowej jest rozpatrywane najczesciej w
ujeciu mikroekonomicznym. Komercjalizacja stanowi wazny element procesu zarzg-
dzania innowacjami. Dotychczasowe badania w tym obszarze nie uwzgledniajq zja-
wiska jednoczesnego rozprzestrzeniania i wykorzystania wiedzy naukowo-technicz-
nej w gospodarce. Spostrzezenia te sktaniajq do podjecia badar nad komercyjnym
wykorzystaniem wtasnosci przemystowej w gospodarce. Celem opracowania jest pre-
zentacja wynikéw badarn licencjonowania wtasnosci przemystowej, jako jednej z form
komercjalizacji, w wybranych krajach europejskich. Identyfikacja dynamiki zmian w
zakresie skali licencjonowania wtasnosci intelektualnej wpisuje sie w jeden z gtow-
nych kierunkdw badan dotyczqcych identyfikacji i rozpoznania struktury strumienia
komercjalizacji. Dla realizacji tego celu wykorzystano zbiér metadanych patentowych
dla krajow cztonkowskich Europejskiego Urzedu Patentowego oraz autorskq tablice
tgcznikowq IPC->NACE. W wyniku przeprowadzonych badarn zidentyfikowano wiodg-
ce pod wzgledem liczby licencjonowanych patentow kraje Europy, wyznaczono dy-
namike rozprzestrzeniania wtasnosci przemystowej w gospodarce europejskiej oraz
ustalono branze, w ktérych powstajgce nowe rozwigzania przemystowe sq przedmio-
tem komercjalizacji z wykorzystaniem kontraktow licencyjnych.

Stowa kluczowe: patent, licencjonowanie patentow, komercjalizacja wtasnosci inte-
lektualne;.
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