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Strategic questions in technology management

• How strong is a company‘s technology position compared to the relevant 
competitors? 

• Are there any newcomers or technological strong players that have not been
identified so far?

• What are the dynamics in patenting of the technological strongest companies? 

• Which patent strategies do the most important companies have?

• Which technological strengths and weaknesses does the company in focus have?

• In which technology fields (TF) are many new patent applications, i.e. which
TF seem to be technological attractive? Are there any new technologies, that might
be interesting for the future?

• Which technological emphases do the strongest players have? Are there any
changes in the technology strategy of these companies over the last years?

• Is it possible to identify institutions or companies that might be interesting for
a cooperation or an acquisition?
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To answer these questions publicly available patent data is analyzed in detail. 
Results are clearly displayed.
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Analysis of patent databases
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1. Definition of search criteria for data collection in the Derwent database (f.e. IPC-
classes, key words in title/abstract, companies, selected years).

Definition of 
search criteria

Data
collection
(Derwent)

2. Data collection in the Derwent database.

Data
processing

3. Data processing: Necessary transformation of text information to indicators.

Definition of 
technology 

fields

4. Definition of technology fields (TF) and criteria for assigning patents to TF.

Citation
analysis

5. Collection and analysis of citation information for the relevant patent families
(Derwent patent citation index).

Relativ., 
Patent qual.

calibration

6. Relativization of the patent data, calculation of patent qualities and potentially
calibration of the data (matching of economic assessment of patents with
statistically determined quality indicators).

Stat.
Analysis

WISSPATTM

7. Statistical analysis of the patent data in EXCEL/WISSPATTM.

Focus of the technology study

Procedure of a technology study
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The patent short extracts contain all necessary information.

AN: Derwent accession number of the patent family

TI: Title of the patent family

DC: Derwent Classes

AB: English abstract to this patent family

PRAI: Priority information of this patent family

IC: Technology classes of this patent family
(International Patent Classification)

IN: Inventors
PA: Assigning companies with patent assignee code
PI: Patent information with national patents in this family

MC: Manual Codes

Derwent short extracts
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The definition of technology fields and the assigning of patents to these TF is a 
requirement for the execution of a technology study.

There are different approaches for assigning patent families to 
technology fields:

a. Assigning of patent families to technology fields via
International Patent Classification (IPC) or Derwent Classes (DC).

b. Assigning of patent families to technology fields via
key words in title or abstract of the patent documents.

c. A combination of a. and b.

Technology fields



7

Four indicators are considered equal in weight for the calculation of the
quality of each single patent family.

Quality of a
patent family

Citation ratio

Technological scope

International scope

The patent strength of a company is calculated
by the product of the number of patent applications
and the average patent quality of the company.

The patent strength of a company is calculated
by the product of the number of patent applications
and the average patent quality of the company.

Patent qualities

Ratio of granted patents
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1. Citation ratio of a patent family: Number of examiner citations of a patent family in 
relation to the average number of citations of patents of the respective year.

2. Ratio of granted patents: Information if a patent of a family is granted (0/1) in relation
to the average share of granted patents.

3. Technological scope of a patent family: Two indicators are considered equal in weight:

a. Number of different IPC sections (first digit), which are named in the patent 
family, in relation to the average number of IPC sections.

b. Number of different IPC classes of a patent family overall in relation to the
average number of IPC classes.

4. International scope of a patent family: Two indicators are considered equal in weight:

a. Information if a patent family is applied for in the USA, Europe and Japan (0/1) in 
relation to the share of „Triade“ patents of the respective company. 

b. Number of patents in a patent family in relation to the average number of patents
in a family of the respective company.

Explanation of quality indicators

Calculation of patent quality indicators
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Focus on
technologies
Focus on

technologies
Focus on

competitors
Focus on

competitors

Combined
analysis

Combined
analysis

Detailed
analysis

Detailed
analysis

Evaluation of the
attractiveness of
the defined 
technology fields

Identification of relevant 
competitors

Benchmarking of the technology
positions of the strongest players

Identification of strategical changes
in patenting of the relevant 
companies

Identification of the patent strategies
of the relevant companies

Identification of R&D emphases
of the relevant companies

Identification and evaluation of 
external sources of technology 
acquisitions (cooperations, mergers, 
inventors)

Communication tool to external 
stakeholders (financial sector, clients, 
new employees etc.)

WISSPATTM offers different perspectives to analyze the patent data:

WISSPATTM - Technology management
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Overall patent applications

This graph displays the development of the year-to-year patent applications in 
all analyzed technology fields.

• Up to 1995 the number of patent applications is growing continually.
• Since 1996 the annual number of patent applications increases significantly: In 2003 there are more than

five times as many patent applications as in 1995. This is an indicator for an intensified R&D in the last
years.

• Patent applications for the year of priority 2004/5 are up to now not completely registered in 
the database. These data are not displayed.
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• The highest attractiveness show the technology fields 5 and 6: This could be an indicator for

new technological applications in these two fields.

The technology attractiveness is calculated as the relative growth rate of
patent applications in the specific field.

Identification of attractive technology fields
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The patent quality is calculated by the citation ratio, the ratio of granted patents, 
the technological and the international scope of the patent families.
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• On the other hand the average patent quality of Company 4 is
very low.

Patent quality for the Top-5 companies: 
Analysis for all technology fields

Patent quality for the Top-5 companies: 
Analysis for all technology fields

Average patent quality for the
Top-5 Companies = 0.76
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The patent strength of a company (blue) is calculated by the product of the patent 
applications (orange) and the average patent quality of the company.  
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Because of a high average patent quality
Company 2 improves to first position in 

patent strength.

Due to low average patent quality
Company 4 falls back to fifth
position in patent strength.

Patent strength

Example
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Example: TF 6Example: TF 6

Different indicators give insight into the patent strategies of these companies.

Patent strategies of the Top-players
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Example: TF 6Example: TF 6

The patent indicators can be
visualized in spidernets.

The patent indicators can be
visualized in spidernets.

Patent strategies of the Top-players

Different indicators give insight into the patent strategies of these companies.
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The patent indicators can be visualized in three different spidernets. 

Quick Check:

• Patent applications
(total number of a company‘s patent applications)

• Average patent quality
(measured as an aggregated index consisting
of various indicators of patent quality)

• Patent strength
(measured by multiplying the total number of 
patent applications with the average patent
quality)

• Technology share
(measured by dividing a company‘s number
of patent applications (in a technology field) by
the number of all companies‘ patent applications
(in a technology field))

• Collaboration intensity
(measured by dividing the count of collaborative
partners by the total number of patent applications
of the company)

II Internationality & 
Technology strategy:

• Percentage EP patents
(measured by dividing a company‘s number
of European patent applications by the total 
number of a company‘s patent applications)

• Percentage US patents
(measured by dividing a company‘s number
of US patent applications by the total number
of a company‘s patent applications)

• Percentage JP patents
(measured by dividing a company‘s number
of Japanese patent applications by the total 
number of a company‘s patent applications)

• R&D emphasis
(measured by dividing a company‘s number
of patent applications in a technology field
by the total number of a company‘s patent 
applications)

• Activity profile
(measured by dividing the technology share
by the overall patent share)

IIII
Patent Quality:

• Patent applications
(total number of a company‘s patent applications)

• Citation ratio
(measured by dividing the average number of 
citations received by a company‘s patent 
applications by the number of citations received
by an average patent application in the industry)

• International scope
(measured by dividing the average international 
scope of a company‘s patent applications by the
international scope of an average application in the
industry)

• Granted patents
(measured by dividing the company‘s average
share of granted patents by the average share of 
granted patents in the industry)

• Technological scope
(measured by dividing the average number of 
different IPC-classes mentioned in a company‘s
patent applications by the number of IPC-classes
mentioned in an average patent application in 
the industry)

IIIIII

Spidernets



21

0

0,2

0,4

0,6

0,8

1
patent applications (max* = 49)

citation ratio (max* = 0,75)

int. Scope (max* = 1,56)granted patents (max* = 1,00)

(tech. Scope (max* = 1,29)

Company 2 Company 3 Company 5

The patents of Company 5 are
best in nearly all quality

dimensions. The good citation
ratio indicates interesting know-

how.

Company 2 has the highest number of patent 
applications in this technology field. This
company applies for patents with an 
international broad scope. The technological
relevance of the patents seems to be rather
minor (low citation ratio).

Company 3 has a less broad
international scope than

companies 2 & 5.

As an example this graph displays a „patent quality“ spidernet for three selected
companies.

Example: T
F 6

Example: T
F 6

Spidernet patent quality
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• The Top-players are performing R&D in all analyzed technology fields.
• Company 2 has a strong focus on the technological attractive TF 6!
• Company 3 has a high patent share in the attractive TF 5 – does this company

have special applications in this field?
• Company 4 has a good position in technology field 2.co
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Which R&D emphases do the strongest players have?

0

20

40

60

80

100

120

140

160

180

200

Company 1 Company 2 Company 3 Company 4 Company 5

Technology field 6
Technology field 5
Technology field 4
Technology field 3
Technology field 2
Technology field 1

Pa
te

nt
 a

pp
lic

at
io

ns

Technological emphases of the strongest companies



23

Focus on
technologies
Focus on

technologies
Focus on

competitors
Focus on

competitors

Combined
analysis

Combined
analysis

Detailed
analysis

Detailed
analysis

Evaluation of the
attractiveness of
the defined 
technology fields

Identification of relevant 
competitors

Benchmarking of the technology
positions of the strongest players

Identification of strategical changes
in patenting of the relevant 
companies

Identification of the patent strategies
of the relevant companies

Identification of R&D emphases
of the relevant companies

Identification and evaluation of 
external sources of technology 
acquisitions (cooperations, mergers, 
inventors)

Communication tool to external 
stakeholders (financial sector, clients, 
new employees etc.)

WISSPATTM offers different perspectives to analyze the patent data:

WISSPATTM - Technology management



24

The condensed graph of patent data in technology 
portfolios includes three different perspectives:

1. External benchmark to the competitors
(Relative Technology Share)

2. External benchmark to the technology
(Technology Attractiveness)

3. Internal benchmark to the R&D emphases

Technology portfolios
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TF 2

TF 5  

TF 6

TF 4  

This technology portfolio summarizes the strategic positions of selected players
in various technology fields in 1996.
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Technology portfolio

The y-axis visualizes the
relative patent growth in the
TF in relation to the overall

patent growth.

The bubble size signalizes the
relative importance of the TF 

for the specific company (R&D
emphasis).

The x-axis displays the
relative patent position of a 
company (PS) in relation to 
the Top-player in this TF.

• In 1996 the technology fields 2 & 5 are
most attractive. 

• Companies 1 & 5 are the dominating
players. These companies can be strong
partners in R&D or interesting objects of 
acquisitions.

For this example:
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• In 2003 Company 2 is dominating
in all TF – with the exception of TF 4, 
here Company 1 is in an equally
strong position.

• Company 1 focuses on the „wrong“
technology fields – fields with low
relative growth of patent applications
(TF 4 & 2).

• On the other hand Company 3 
emphasizes the attractive technology
fields 5 & 6.

In 2003 Company 2 has significantly improved its position in all analyzed
technology fields.
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Technology portfolio
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In the most attractive TF 5 & 6 Company 3 
has a better position than Company 5. The

Know-how of Company 3 could dramatically
improve the technological position of 

Company 5.
TF 5

TF 6

TF 4

TF 2

Company 5Company 3

Let us assume, Company 5 is interested in improving its position in this area of 
technology: As displayed in the technology portfolio, Company 3 is an excellent
partner for a strategic alliance. 

Relative Technology Share
0,5 1,0

Te
ch

no
lo

gy
 A

ttr
ac

tiv
en

es
s

In the rather unattractive TF 4 & 2  
Company 5 is positioned better than

Company 3.

External acquisition of technology
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TF 5

TF 4  

TF 2

TF 6

With this portfolio
Company 2 will easily
convince any investor!

A technology portfolio is an excellent marketing tool for the external communication
of your company‘s technological knowledge.
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External communication of technological know-how
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What is unique about WISSPATTM?

• WISSPATTM-based consulting projects are focussed on strategic aspects of
technology management.

• It‘s much more than the bare counting of patent applications: Each patent family
is analyzed in view of the international and technological scope, the legal status
and the citation ratio*. 

• It‘s specific: The database, the technology fields and rules for assigning patents
to these TF can individually be defined.

• It‘s flexible: The procedure is modular and adjustable to the defined objectives
of the technology study.

• It‘s quick: Projects can be carried out in just a few weeks.
• It‘s efficient: The value/cost ratio is excellent.
• It is not a black box – you see in detail what we do!
• It offers a lot more: At the end of the project you receive a patent database that

allows to answer additional strategic questions quickly by yourself.

* Scientific studies show that the quality weighted patent strength of companies correlates significantly with the
company performance.
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Thank you for your interest!

Some of our clients are:
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