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BACKGROUND AND RATIONAL

On the basis of the analysis of existing assets, comparative advantage and regional potential, regions
should take into account key strengths and advantages of their technological and economic
specialisation. Specialisation by definition has two contrasting aspects: one positive, indicating the
areas where a country, a sector and/or a firm exhibits a stronger position than other countries, sectors
and/or firms, and one negative, indicating, respectively, the areas of relative weakness. Consequently,
technology or scientific specialisation in its positive sense inherently implies a concentration of
capabilities on some areas of knowledge. Inversely, in its negative sense, it implies weak capabilities in
other areas when compared to a point of reference. The very concept of specialisation, however,
means that it is not conceivable that a country achieves specialisation positions across the whole broad
spectrum of technologies, sciences and sectors.
In the literature, the measurement of specialisation originates in trade theory. Since then, a variety of
specialisation indices have also been developed to capture the scientific and technological
specialisation of a country or region, namely, the measurement of publications and data regarding
patenting. The method for analysing regional specialisation produces technological and economic
specialisation indexes for understanding the position of the regional technological and economic
activities into global value chains, and uses an interactive dashboard for visualisation
Figure 1 provides the rationale behind this ONLINE S3’s application.

Step 1. Calculation of the Technological Specialization index
Step 2. Calculation of the Scientific Specialization Index

Step 3: Calculation of the Economic Specialization Index

Figure 1 Rational behind this ONLINE S3 application

3

ONLINE S3 – 710659 – Guidelines for the pilot experimentation phase
DESCRIPTION OF THE APPLICATION

The definition of priorities at national or regional level takes place within a series of activities and
technology domains that are potentially competitive and able to generate new business in a global
context faced with competition from other regions.
On the basis of the analysis of existing assets, comparative advantage and regional potential, regions
should take into account key strengths and advantages of their technological and economic
specialisation. Specialisation by definition has two contrasting aspects: one positive, indicating the
areas where a country, a sector and/or a firm exhibits a stronger position than other countries,
sectors and/or firms, and one negative, indicating, respectively, the areas of relative weakness.
Consequently, technology or scientific specialisation in its positive sense inherently implies a
concentration of capabilities on some areas of knowledge. Inversely, in its negative sense, it implies
weak capabilities in other areas when compared to a point of reference. The very concept of
specialisation, however, means that it is not conceivable that a country achieves specialisation
positions across the whole broad spectrum of technologies, sciences and sectors.
In the literature, the measurement of specialisation originates in trade theory. Since then, a variety
of specialisation indices have also been developed to capture the scientific and technological
specialisation of a country or region, namely, the measurement of publications/citations and data
regarding patenting.
The method for analysing regional specialisation produces technological and economic specialisation
indexes for understanding the position of the regional technological and economic activities into
global value chains, and uses an interactive dashboard for visualisation.

Figure 2 Overview of the information flows within the Specialisation Indexes Application
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Calculate RCA
(National &
European)

Reveal top
technologies
with
Technological
Specialisation

Reveal top three subject
areas with scientific
specialisation

Figure 3 Overview of this ONLINE S3 application
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BENEFITS TO KEY ACTORS AND STAKE HOLDERS
Indicators to measure specialisation in science, technology and exports may help policy-makers in
identifying strengths, weaknesses, complementarities and mismatches with respect to scientific,
technological, innovative and economic capabilities.
Longitudinal analyses of patterns in scientific, technological and economic specialisation and
potential lags or interdependences between the different components can provide policy-makers
with background information to assess the sustainability of traditionally strong sectors or, to consider
providing public support to those areas where research capacity is strong but economically weak.
Likewise, comparisons of technological and economic specialisation may show economically strong
domains where technological activity is relatively weak or vice-versa. In such cases, policy-makers
may want to consider whether stimulation for technological advancements or international
collaborations would contribute to the sustainability of these sectors.
Relative indicators, such as the Activity Index (AI) for scientific activities, the Revealed Technological
Advantage (RTA) for patents and the Revealed Comparative Advantage (RCA) for economic activities
in exports, are used to avoid biases and to compare countries and regions on an “equal basis”. For
example, relative specialisation indices integrate a comparison of profiles of a focal country/region to
profiles of reference countries/regions. They can hence be used to answer questions like “where
does a country (or region) stand in various sciences/technologies/economic domains, compared to
other countries or regions”.
References contained in each patent application to previous relevant patents can provide
information on the interrelatedness of various technological domains. In the same way, references
contained in each patent application to research papers reporting results on which the invention is
based, can be used to map the science – technology nexus. This can point to interesting
opportunities for technology development and to gaps in the regional or national scientific profile. In
addition, patents linked to universities and public research can help provide statistics regarding the
role of universities in technological development (e.g. by compiling counts of the patents universities
were granted, their forward citations, funded by a company or other source).
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Assess the sustainability of traditionally strong
sectors

Specialisation Indexes

consider providing public support to those areas
where research capacity is strong but economically
weak

Comparisons of technological and
economic specialisation

Figure 4 Benefits to stakeholders when using this ONLINE S3 application
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KEY ISSUES AND REQUIREMENTS

The data needed to automate this whole process are not fully available. For technological
specialisation we use patent data, for scientific activity we use publication data and for economic
specialisation export trade data.
More specifically, for technological specialization we use the OECD patent database (version February
2016). We use patent applications to the EPO and the WIPO covering a period of ten years (2006-2015)
(patent filling year). For the analysis of technological specialisation we used IPC codes assigned to
patent documents by applicants and patent examiners. Given that most patents are assigned to more
than one technological class, we take the fractional share of each IPC class. This means that a patent
classified in two IPC classes, a and b, is allocated for 0.5 to a and 0.5 to b.
Regarding the geographical location of patents, we use information on the address of the inventors as
reported on the patent document. Locating patents according to the address of the inventor leads to
the identification of the area in which the actual research has taken place. Patents have been allocated
to 268 NUTS2 regions of the EU27 countries. As we did for the IPC classes, we also use here a purefractional counting of patents since the majority of patents contain two or more inventors, each one
potentially located in a different region.
The technological specialisation of the selected regions is calculated using the Revealed Technological
Advantage (RTA) index, which is defined as

where Xij is the number of patents in the region i in technology j, and ∑𝑖 𝑋𝑖𝑗 the total number of patents
in region i. This part of the equation expresses the share of technology j among all technologies which
are present in the area, reflecting its relative importance. On the other hand, ∑𝑗 𝑋𝑖𝑗 is the number of
patents in technology j in all EU27 countries, while ∑𝑖 ∑𝑗 𝑋𝑖𝑗 is the total number of patents in all
technologies in the area of EU27. This part of the equation expresses the share of all patents in the
whole study area in technology j, i.e. the relative importance of technology j in the patenting activity
of the EU27.
At this point we should clarify that the RTA index is calculated only for regions that have at least 300
patents during the period of analysis, a threshold that indicates a relatively strong inventive activity in
the region.
The RTA index ranges from zero to infinite, where zero indicates that the region i has no patent activity
in technology j and thus it is fully de-specialised in that technology, while a value one shows that the
patenting activity of area i in technology j is exactly equal to the weight that this technology has on the
patenting activity at the EU27 area. A value greater than one in a specific technology indicates that
area is relatively specialised in this technology. Our application displays for each region1 results only
for the first ten technologies with the highest RTA.

1

For regions that have at least 300 patents (counted in fractional data) during the ten year period of analysis.
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For the Scientific and Economic Specialisation, no open data are available; thus, the user has to upload
them in order to get the results. The data sources described in the methodology of the application use
data that are not publicly available.
More specifically, for the Scientific activity section, we use the database of Scopus to collect
information with respect to the scientific fields and the number of publications in each one. It is
important to notice that the users need to have access to Scopus to download the data needed. A
detailed guide on how to perform this task can be found in Application 2.5 Scientific profile.
Finally, for the Economic specialisation the user has to upload export trade data in order to calculate
the Regional Economic Specialisation index compared to both national and European data. The user
can either fill in the online version of the export trade data table or download the template and reupload it filled in with the appropriate information. Once the table is filled, the use can click on the
“Process “button and receive two distinct indexes. The first one (blue colour) indicates the National
Revealed Comparative Advantage (National RCA), while the green one indicates the European
Revealed Comparative Advantage (European RCA). Either the National or the European RCA is
calculated, using the formula provided earlier, where Xij is the number of exports in the region i in
Sector j, and ∑𝑖 𝑋𝑖𝑗 the total number of exports in region i. This part of the equation expresses the
share of exports j among all export sectors present in the area, reflecting its relative importance. On
the other hand, ∑𝑗 𝑋𝑖𝑗 is the number of exports in sector j in all EU27 countries (European RCA) or all
Regions of the specific country (National RCA), while ∑𝑖 ∑𝑗 𝑋𝑖𝑗 is the total number of exports in all the
sectors in all the regions of the country or all the regions of the EU27 countries.

step 2
• Calculation of RTA
index for each
region.

step 1

• Mapping of number
of publications to
each Scientific
Subject Area,
provided by Scopus.

• User acquired
export/trade data to
fill in the according
table.

step 3

Figure 5 Key issues when using this ONLINE S3 application

9

ONLINE S3 – 710659 – Guidelines for the pilot experimentation phase
A STEP-BY-STEP GUIDE

How to use this application step-by-step?

Step 1: Perform your query
Once you visit the application page, a drop down menu ,where the user can choose the
region of interest, is displayed. Once the user clicks on the drop-down menu, a list of all
the available regions will appear. The user now has to click on the region of interest to get
the expected results.

Figure 6 Step 1 for using this ONLINE S3 application

Step 2: Get the results
After searching for a certain region, the application retrieves information from the patent
database that has been created for this method. After the appropriate calculations, a pie
chart that shows the percentage of the top three Sectors with the most patents in this
region is displayed. Right on top, of the pie chart the user can notice each of the three
sectors in which the region is specialized, in plain text. The number right next to the sector
presents the number of Patents that are related with this sector in this region. For example,
in Figure 2 we have searched for the region of Wien - Austria and the sector with the most
related patents seems to be the "Manufacature of basic pharmaceuticals".
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Figure 7 Step 2 for using this ONLINE S3 application

Step 3: Upload the Scientific Profile data of the region
This part of the application is similar to the process followed in the Scientific Production
Profile application, which is considered to be the previous step, before using the current
application. The Scientific Specialization index is calculated by the number of publications
of each scientific subject area. A detailed user-guide on how to retrieve this information
per region has already been written and the user can find it here. In order to calculate the
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Scientific Specialization Index the user has to upload the csv file that has been produced
in the previous app by clicking on the Add CSV file button.

Figure 8 Step 3 for using this ONLINE S3 application

Step 4: Get the scientific specialization results
After uploading the scientific profile data, three different color info-boxes will be displayed
right under the "Add CSV Button". The blue info-box displays information on the prevailing
subject area of publications in this region, while the green presents the second in line and
the orange the third one. Due to the nature of publication norms, usually the prevailing
subject area is "Medicine". However, the second and third subject area differentiates from
region to region.

Figure 9 Step 4 for using this application

Step 5: Complete the table with the data accordingly
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In this part of the application, the user has to fill in the table with all the export data of the
region. The columns include the ten sectors defined by the Standard International Trade
Classification, Rev.3. The rows define the exact data that are needed in order to calculate
the Revealed Competitive Advantage of the region on a national and a European level. The
user has to fill in all the blank fields. After uploading the export/trade data, the user has to
click on the blue "Process" button to get the expected results. Two new info boxes will be
displayed right under the table. The blue one presents the sector with the highest National
RCA score, while the green one presents the sector with the highest European RCA score.

Figure 10 Step 5 for using this application

Step 6: Export the Specialization Report
After completing each separate part, or at least one, the user is able to export the
Specialization Report of the Region. In order to do this, the user just has to click on the
Green Report Button that is displayed on the top right corner of the page, once the user
searches for the Technological Specialization of a region. After clicking on the Report
button, a report in .doc format is created and the user can save it to his local Data Storage
Device. A preview of a "dummy" report is presented in Figure 6 below.
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Figure 11 Step 6 for using this application

FURTHER INFORMATION

Further information regarding the description of the method can be found on the site of the
OnlineS3 project (www.onlines3.eu).
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