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BACKGROUND AND RATIONAL
Related variety refers to the variety of industries within a region that are cognitively related (Frenken
et al., 2007) and maximise the potential for learning opportunities and growth of existing industries,
as well as the local sources of growth for new industries (Boschma, 2014). As a method for policy
making, related variety can be used to define the level of industrial diversification or the degree to
which different industries of an area share common knowledge bases which allow interaction and
knowledge spillovers to occur.
Combined with other methodologies, related variety facilitates decision making through the selection
of investment priorities for future specialisation. More specifically, given that the availability of
resources for investments is limited, it is not possible to invest in all sectors with which there is a strong
cognitive proximity and at the same time they are not present in the area (Boschma and Gianelle,
2014). This problem, which is common for regions of all types and sizes, can be solved by using related
variety in combination to specialisation analysis and network analysis of related industries. The steps
for such a methodology are the following:
-

Analysis of the level of industrial variety (related/unrelated)

-

Analysis of regional specialisation

-

Setting a framework for cognitive/technological proximity among the sectors

-

Perform network analysis of related industries and reveal hidden potentials

-

Use the results to identify new areas for future specialisation

Figure 1 provides the rationale behind this ONLINE S3’s application.

STEP 1: Analysis of the level of industrial variety

STEP 2: Perform network analysis of related industries and reveal hidden potentials

STEP 3: Use the results to identify new areas for future specialisation

Figure 1 Rational behind this ONLINE S3 application
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DESCRIPTION OF THE APPLICATION

Related variety is estimated using an entropy measure comparing employment in 5-digit industries
within each 2-digit classes (as an average) and unrelated variety using an entropy measure comparing
employment across 2-digit classes. Industrial specialisation is estimated as the share of regional
employment in a sector compared to national/European share. Technological and cognitive proximity
can be estimated through the analysis of the industrial classification of patents (Aldieri, 2013; Marrocu
et al., 2014).
Based on the above, the tool for related variety incorporates



statistical computing functionalities,
tools for network analysis and graphical representation of networks

Find sectors
with worker
specialization in
the region

Find sectors
with
technological
specialization in
the region

Identify sectors for
future specialization

Figure 2 Overview of this ONLINE S3 application
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BENEFITS TO KEY ACTORS AND STAKEHOLDERS
Related variety has been used as a method to define regional diversification or the degree to which a
region’s different industries have commonalities that allow knowledge exchange and spillovers to
occur. RIS3 strategies are promoting regional diversification in that they assist in developing new
areas of specialisation and new growth paths for the future (Boschma and Gianelle, 2014). Both
concepts focus on relatedness in order to identify unused potentials and promising activities, while
they also promote policies adjusted to the specific needs and available resources of the regions
(Boschma, 2014).
In terms of policy making, the concept of related variety was used as an attempt to identify pathways
to innovate and construct regional advantage in non-high tech regions which benefit less from
policies that focus on R&D. Within the smart specialisation policy context, related variety is about
learning and focusing on the context-specific intangible assets of a region, as existing specialisations
and knowledge bases in a region provide the options for future diversification, while also bringing
together industries and other areas of expertise (Boschma, 2014). At the implementation phase,
related variety is a key method for assessing the potential industry branching towards new activities
and niche markets.
Given that, ‘the theoretical notions of specialisation and variety seem too simplistic to capture the
varied effects of an economy’s composition on its further development’ (Content et al., 2016), the
degree of related variety should be considered along with a number of different tools that provide
information in relation to the level of connectedness of a region, specialisation analysis, a detailed
analysis of the economic history of a region etc.

Identify specific intangible assets of a region

Related Variety
Analysis

Bring together industries and other
areas of expertise

provide the options for future
diversification

Figure 3 Benefits to stakeholders when using this ONLINE S3 application
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KEY ISSUES AND REQUIREMENTS

The application uses multiple data sources to provide the user with the expected results. All the data
sources have been stored and combined in a no noSQL database.
First of all, the application uses EUROSTAT’s data with regards to the regional employment statistics.
The worker specialization of each region is extracted by this data source. In order for a sector to be
considered specialized, a certain threshold has to be met. The threshold refers to a certain value of the
LQ index. LQ is computed as an industry’s share of a regional total for some economic statistic
(earnings, GDP by metropolitan area, employment, etc.) divided by the industry’s share of the national
total for the same statistic. If the LQ of a sector is beyond a certain threshold, the sector is considered
to be "specialized".
To extract the technological specialization of a region, the application uses data coming from PATSTAT,
which is the main database where most of the European and International patents are stored. The data
which have been retrieved by this database, have been combined and have been used to calculate
multiple statistical factors which are further used to extract the technological specialization. A
statistical analysis of the simultaneous presence of patent sectors has also been performed, to extract
the possible correlation between patent sectors. The identification of sectors with high correlation
relies on this statistical analysis.

•use regional employment
data to extract the worker
specialization
•Data come from EUROSTAT's
database

step 2
•Use patent related data to
extract the technological
specialization of the region
•Data come from PATSTAT
database

•Perform statistical analysis to
retrieve sectors with high
correlation

step 1

step 3

Figure 4 Key issues when using this ONLINE S3 application
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A STEP-BY-STEP GUIDE

How to use this application step-by-step?

Step 1: Search for a country
Once you visit the application, a page that contains a search box will appear. This is a textbased search box, so the user just needs to type the first letter of the country (or the full
name). It is important to notice that "Germany" is different than "germany", so the user
should keep in mind to use a capital first letter.

Figure 5 Step 1 for using this ONLINE S3 application

Step 2: Search for a region
After searching for a certain country, the user will be redirected to a new page that contains
another search box, with all the regions of the country the user has previously selected.
The user just has to select one of these available regions.
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Figure 6 Step 2 for using this ONLINE S3 application

Once the user has selected the region of interest, a new page with four different tabs will
be displayed. By default, the user is redirected to the first tab that is about the Sectors
with Workers in each region.
Step 3: Show the regional employment sectors
The graph in Figure 3 presents the sectors that seem to employ most of the region's
population. We have chosen to display the sectors that correspond to the 75% of the total.
The blue dot is the region, while the "empty" white ones correspond to each of the
previously described sectors. The user can click on each of the circles to display related
information. For the sectors, this information is the number of workers and the name of
the sector, while for the region (blue dot) only its name is displayed on click.

8

ONLINE S3 – 710659 – Guidelines for the pilot experimentation phase

Figure 7 Step 3 for using this ONLINE S3 application

Step 4: Find sectors with worker-specialization
By clicking on the Sectors with worker specialization tab the graph is updated and the
user can see all the green dots (sectors with worker-specialization), together with those
that do not seem to have a specialization (white ones). In order to check if a sector is
"specialized" or not, we calculate the LQ. An LQ is computed as an industry’s share of a
regional total for some economic statistic (earnings, GDP by metropolitan area,
employment, etc.) divided by the industry’s share of the national total for the same
statistic. If the LQ of a sector is beyond a certain threshold, the sector is considered to be
"specialized". The additional functionalities described in the previous step, are present here
as well.
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Figure 8 Step 4 for using this ONLINE S3 application

Step 5: Show the sectors with technological specialization
In order to find the technological specialization of the region the user just needs to click
on the Technological Specialization tab. The graph is updated and the sectors that
appear to have a worker and a technlogical specialization, change their color to red. In our
example (see Figure 5) only the "Computer Programming" sector seems to have both a
worker and a technological specialization. The technological specialization can be found
after a series of calculations on Patents related data.
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Figure 9 Step 5 for using this ONLINE S3 application

Step 6: Find correlated sectors
By clicking on the Correlated Sectors tab the graph is updated once more and the user
can now see all the green dots (sectors with worker-specialization),all the red dots (worker
and technological specialization) together with those that do not seem to have any
specialization (white ones). However, if the user double clicks on one of the red dots one
or more new shapes will appear. These red squares are displayed only if this sector appears
to be highly correlated with other sectors. The correlation between sectors has been
already calculated by using global and european patent related data. Once the user clicks
on the red squares, the name of the correlated (if any) sectors is displayed.
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Figure 10 Step 6 for using this ONLINE S3 application

Step 7: Download the graph
By clicking on the Save as Image button on the bottom left corner the user can export
the visualization above into a "PNG" image, download and save it into a local storage
device.
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Figure 11 Step 7 for using this ONLINE S3 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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