(JPMNT) Journal of Process Management — New Tedgies, International

Vol. 5, No 2, 2017.

NEW DIRECTION TO KNOWLEDGE AND TECHNOLOGY DRIVEN
DEVELOPMENT ACCORDING FOR SOME EUROPEAN REGIONS

Henrietta Nagy,* Balazs lllés® J6zsef Kaposzta,
123|nstitute of Regional Development and Rural Ecorasmi
Faculty of Economics and Social Sciences
Szent Istvan University, G6d6IH-2100, Hungary
Nagy.Henrietta@aqtk.szie.hillesbalazs@hotmail.comkaposzta.jozsef@gtk.szie.hu

Abstract: The link between knowledge and wealth
is considered as a proven fact in general and
sometimes also on a regional level. Studies assume
that services and products with higher added value
have better profitability therefore they can create
higher welfare for the producing company and
finally to the region as well where it is locatétle
wanted to create a proper framework for clusters of
knowledge intensive sectors and compare the
specialization and concentration of the knowledge
intenvise sectors in a European level to confirm,
reject or modify these general assumptions. Fdr tha
we used several approaches (purely regional,
regional and sectoral, etc) and in this paper we
would like to present our findings for the diffeten
sectors we investigated. Our reserach is based on
Eurostat employment data, calculating regional
location quotient from 1994 to 2008 and comparing
these data with the GDP per capita values from the
regions.
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Introduction

The literature specifies those branches and
sectors (traded, basic, export branches) that
can lead a region into economic
development and success. Porter (2003)
names all the 41 sectors that are able to
cluster in the U.S. Ketels and Sdlvell
(2005) defined 38 traded clusters which
used four-digit NACE rev 2. (Statistical
classification of economic activities in the
European Union) classification, where 302
subsectors have been considered from all
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the 615. Ketels and Protsiv (2014)
provided there summary on cluster
mapping methodology where 51 traded
clusters have been declared, which
overlaps 70% of the subsectors and 80% of
the employees of these sectors within the
previous studies. Beside these sectors
Eurostat also separates different branches
according to their knowledge intensity
which will be introduced later. If we accept
the theory of innovation driven
development and the statements of Porter
(2003) about traded cluster, then we should
only focus on the impact of these branches
on quality of life. Ketels and Solvell
(2005) have made already these kinds of
studies about the regional economic
performance and clusters. In a broader
perspective it is conceivable that small
local clusters with non-traded activities
(such as craftsmanship or culinary
products) can connect local suppliers and
producers and these clusters can have
impact on their surrounding region as it
was observed by tourism by Szanyi et al
(2009). In this thesis these kind of non-
traded clusters are no investigated. When
selecting and standardizing the data should
be respected sectors that are able create
trade clusters and through their
concentration they can contribute to
regional development.
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Method and database

Eurostat has a so called high-tech industry
and knowledge intensive service database
which was used and filtered to the
employment data in order to calculate
labor based LQ. The database lasts from
1994 to 2008 and shows the employment
in the different knowledge intensive
sectors on regional levels of NUTSO,
NUTS1 and NUTS2 in 33 countries. The
separation of the different sectors
according to their knowledge level is based
on a sectoral and a product based
approach. Sectoral breakdown is based on
the R+D costs and the added value of the
certain industry using NACE rev. 1°Hata
and so called high-tech, medium high-tech,
medium low-tech, and low-tech industries
appear in manufacturing. Considering
reliability and accessibility of the data
NACE uses only divisional, and two-digit
sectoral breakdown. By using this
knowledge based approach we tried to
avoid the failure that is mentioned by
Szanyi et al (2009) that referred to
intensity of work and the sectoral
breakdown. About the failures of using
simply a sectoral breakdown Monfardini
et. al (2012) made a comprehensive
summary. We were not focusing on
designing a new and more appropriate
identification of the different branches but
to study their link with quality of life so we
accepted the mentioned knowledge based
breakdown of NACE. For services
knowledge intensive and less knowledge
intensive sectors are identified and the
basis of this calculation is the share of
employees with tertiary educationdegree.

*http://appsso.eurostat.ec.europa.eu/nui/show.dagdat
et=htec_emp_reg&lang=en

2 NACE Rev.1.1: Nomenclature Générale des
Activités Economiques dans les Communautés
Européennes,

(Statistical classification of economic activitieshe
European Community) — The Statistical classifigatio
of economic activities in the European Community
between 2002 and 2008
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In the research period the classification
changed twicé so NACE Rev. 1.1 and
NACE rev. 2. could give a different
approach to knowledge intensity. Eurostat
realized that and the database has been
corrected so the categories are identical for
the whole period of the study.

Besides sectoral approach product based
approach is also considered in this
database. Product based approach handles
R+D costs and revenue according to
Standard International Trade Classification
(SITC Rev.4j. Standard International
Trade Classification also changed in that
period so in 2007 SITC rev. 3 has been
converted into SITC rev. 4.

Eurostat used for the correction the

following data:

» The Community Innovation
Surveys carried out every two years
(Community Innovation Survey -
CIS)

« The high-tech trade data users
(Comext) database,

* Using employment data of Human
Resources in  Science and
Technology Human Resources in
Science and Technology (HRST)

» The European Employment Survey
(EU Labor Force Survey - LFS)

e Sector of Business Statistics
(Structural Business Statistics -
SBS)

* And the European Patent Office.

Spatial breakdown is based on NUTS2
level and for EU, possible EU join and
EFTA countries considering classification
of NUTS2010/EU27 which is used by the
European Commission regulations of
1059/2003 and 31/2011 and all the data is
modified according to these classifications.

3 NACE (1963- 1990), NACE 1 (1990-2002). NACE

Rev. 1.1 (2002-2008) than NACE Rev. 2 from 2008
4

http://unstats.un.org/unsd/cr/registry/regcst.a$p2&

WWW.japmnt.com




(JPMNT) Journal of Process Management — New Tedgies, International

Although Szanyi et al (2009) declares that
data at NUTS2 cannot be considered as
relevant for regional level we accept the
approach of Ketels and Solvell (2005) and
we used that aggregation level mainly
because of the availability of the data.

Reviewing the data we found some
difference between the regional data that
we summarized as follows. Data from
NUTS 2 level in Denmark has changed
significantly in 2006 therefore we rejected
to analyze the Danish results. Several
regional changes in the NUTS3 level also
appeared for example in Saxony-Anhalt
from Germany, Canary Islands in Spain, in
40 LAUL small regions in Poland but these
changes happened on a lower aggregation
level then our focus so it doesn’t effected
our results. There was a total recodification
for Sweden in 2006 but only the names not
the actual spatial borders changed itself.
These changes also happened in Northern-
Eastern Scotland, in the Scottish Highlands
and in different areas of the United
Kingdom.

Considering all the possible regional labor
data we analyzed 48%5egions for 14 years
according to the knowledge intensive
approach interpreted above for 15 different
sectors. This could mean 97.650 pieces of
data. The knowledge based differentiation
also has different levels. From these we
only used the lowest observable level
(shown on the next figure) where we have
four manufacturing and six service sectors.
From our research results all the possible
intermediate levels (manufacturing +
service, high-tech/medium-tech/low-tech)
levels can be derived.

Besides that for NACE rev. 1.1. National
level data between 1994 and 2008 are also
available but this level is considered as too
abstract from our point of view as wefl.

5Which includes NUTS 2-inch-wide data for all 28 EU
countries as well as EFTA and candidate countr@és.d
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All data have been revised by the Eurostat
in 23.06.2013 and metadata has been
checked in 19.09.2014.

For the comparison and the correlational
study we used the NUTS2 level of GDP
per capita data of Eurostat. Not every
single piece of information was available
in parallel so not every correlational
comparison could be performed. After the
pre-check of the data we left only 20
country from the 33 that were in the
database. The reason for that was the
outlier data of employment and the lack of
data of GDP per capita in most of the
cases. After the reclassification of the
statistics in some regions severe drops and
increases had appeared in employment data
so we had to clean these data. According to
all the mentioned factors we had to
interpret our results only for that 20
countries with reliable data.

After clearing all the data and adopting
them to NUTS2 level we started our
correlation calculations with the use of
SPSS Statistics 23. After the cross-check
for significance (p parameter) we
summarized the data for  four
manufacturing and six service sectors.

All the following results will be interpreted
to these sectors and to the mentioned
regions.
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Figure 1: Investigated knowledge intensive sedtoidanufacturing
Source: Authors’ edit - 2016
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JFigure 2: Investigated knowledge intensive secitoiServices
Source: Authors’ edit — 2016

In the analytical part we combined
different methods to interpret our results.
We researched and presented:

* Regional results,

» Sectoral results,

* And country specific

necessary.

We also made graphical illustration where
significant data was available for the
specific regions. In this paper we are only
focusing on the sectoral results and on the
suggestions that could be applied for cross-
border co-operations.

results if

European sectoral results
In order to interpret the results on the scale
of the European Union (not only on
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national level) we created the maps of the
different sectors where we signed the
regions with positive correlation with a red
,hot-spot” to see where these regions are
located. Although we must highlight the
constraints of this approach. Only the
homogenous knowledge intensive clusters
are shown in these maps so horizontal co-
operations cannot be visualized in this way
and the details of the database may also
give some difficulties when we would like
to create regional policies based only on
this approach.

To create a better map we should have
four-digit deep employment data that could
be used below the regional level, but this
data was not available for the whole EU.
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There are some regions where
instinctively would search for h-spots
that doesn’t appear on these maps (S\
bank sectors for instance). The lack of ¢
is responsible for these kinds of deficiet
but altogether the results have shown m
times the existing or potential -
operations between border regions, an
many casge the great industrial regiol
have been detected which gives a pos
impact onquality of life. In this study w
didn't want to show neighborin
relationship but the approach is higl
suitable for that as well with son
changes.

Just to have a cleamderstanding abot
the labor changes in the periowe
summarized the change of the share
labor market in the starting and end
period of the study regarding the differ
sectors which is shown on the next figt

1,580,
SETHAN
14.9T%% WA TMAN
BMEDLAVWRIAN
BLOWRIAN
BEIHTSEEY
26 630 EIHMSERY
FI
ORI
LEIM
L8,61% 3,95%0 LEIS
1. 24%:6.37
TN
14.08% ERIHTMAN
MEDLOWMAN
104, BLOWMAN
EETHTSERY
26,54% 10.69% EIHMSERY
F1
RERS
3500, LEIM
1100 LEIS

Figure 3: The weight of theectors in the labc
market for the sample countries between -2008
- Source: Authors’ edit - 2015
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Figure 3 well represents that significa
change in the investigated period happe
only a several times. The share of ev
manufacturing sector and e other less
knowledge intensive services dropp
while the knowledg-intensive market
services and the other knowledge inten:
services had a higher rate with 4 perc
This is of course an average data for all

countries for the whole period bit is easy
to accept that in the total employma
structure there were slightly less chan
than in the regional specialization &
concentration. Employment based local
guotient changed more dramatically fri
time to time as the whole labor structun

Europe therefore the only general find

is the shift from manufacturing to servic

High-technology manufacturing

This sector consists of pharma
computer, electronic device and opti
product manufacturing, just as aerosp
equipment production. Starting with t
last group: there is no reliable di
available from Mid-Pyrenees region
(FR62), the center of Eurean aircraft
manufacturing, therefore the effect
Airbus factory on this map is not visib
The involvement of Southe-German and
Czech industrial regions is howe\
perceptible, and Greater Manchester re(
is outstanding as well. If we would like
create a production chain of geograph
and sectorial sense from the actors of
sector Hungary is in a fortunate posit
due to the fact that two neighbori
countries (Slovakia and Austria) and a
Germany —our most important partner
economic relations demonstrate positiv
effect in this area. A Nor-German,
Dutch, Belgian cooperation in this ai
also seems conceivable. The Spanish
Italian results, given they geographice
separately occur, might be of interest
national economic py.
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It is important to emphasize that h-
technology manufacturing incorporates
much narrower category than an aver
person or even a policy maker wol
expect. This sector ignores biotechnolt
or engineering industries in calculatio
while they could play leading role in ar
developed economy, therefore may

always the developing of most value ad
industry is the most useful when draw
up an economic policy path. The abc
described is shown on Figude

Figure 4: Positive correlatiorregions in higt
technology manufacturing sectogeurce:Authors’
edit using Eurostat GISCO 201201¢

Medium high-technology manufacturing

The strength of disciplines operating v
already existing knowledge elements
especially important for an onomy in
evolving a stable industry. Medium h-
technology manufacturing includ
automotive industry, in particular, which
key element of Hungarian and Europt
(mostly German) economies. This se(
also includes all machine producti
activities, clemical industry ani
armaments production. Compared to
previous sector we can find medium I-
technology manufacturing centers in m
countries, specialization of Bavaria &
BadenWdurttemberg provinces i
Germany, Westerktungarian region i
Hungary, and WesterRomanian regiol
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including Timisoara also appears to
effective in improving welfare. Th
greatest focal points are the Bel¢-
French-DutchGerman borders which a
part of the classically developed Ruhr A
and also the so called “Blue Eana”
including the most developed Europe
areas. This is the area which showe
“positivedabeled” region in every sectc
One of lIreland’s regions also show
positive correlation between industr
sectors and GDP, which could be a re
of the “Irish Miracle”. In Hungariar
context the German cooperation still see
to be good solution, and the rapi
growing Timisoara and We-Romanian
region could establish an innovation ch
as well. The above described is showr
Figure 5.

Figure 5: Positivecorrelation regions in medit-
high tech manufacturing Source: Authors’ edit
using Eurostat GISCO 20— 2015

Medium low-technology manufacturing

As in most of the cases when investiga
manufacturing several German regic—
Ruhr Area, Belgiabutch borders —
showed positive correlation, and so did
majority of Spain. From Hungary’'s poi
of view the cooperation with Slovakia m
be interestigp as this sector, includir
metal industry, metal manufacturing e
rubber industry, shows strong correlat
with GDP per capita in Easte-Slovakian
and Northern Great Plain region
Hungary as well.
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Here the map draws the attention to
establishmenof a new industrial relatio
system. This sectors appears in sev
regions in Visegrad countries a
neighboring EU countries as a “hot spc
therefore in addition to specialization
highlights the importance of cooperation
well. The above desdred is shown o
Figure 6.

Figure 6 Positive correlation regions in medit
low-tech manufacturing -Source: Authors’ edit
using Eurostat GISCO 2014 - 2015

Low-technology manufacturing

Low-technology manufacturing covers 1
entire segment of light industry, the fo
and beverage industry and the subset c
manufacturing industrial activities whi
are not included in the previous segm
While in 1995 average 10.56%

employed pede worked in this sector, 1
2008 this percentage dropped to 6.8
This value, however, still remains the !
largest occupational category in i
countries examined. No conclusion can
drawn on supranational level, but

national level Germany's spdic
structured industry and Romani:
industrial structure is clearly visible.

Romania it is practically the largest t
spot: it showed the biggest positi
correlation on the most extensive area
case of Ireland, as in all manufactur
areas, foud positive correlation here .
well. In Hungary the Weste-Hungarian

Vol. 5, No 2, 2017.

region is prominent from lo-technology
manufacturing perspective. However it
important to realize that the decline
economic performance of agriculture, ¢
the increase of the 1e China’s light
industry in the recent decades resulter
the decline of textile and clothing indus
(part of lowtechnology manufacturing) ¢
over Europe. The above described
shown on Figure 7.

Figure 7 Positive correlation regions in l-tech
manufacturing - Source: Authors’ edit using
Eurostat GISCO 2014201¢

Knowledgedintensive
services

higr-technology

High-technology services typically inclut
informationtechnology and film industn
as well as certain RR activities. Cologne
in Germany as a regional center, Mun
as an R&D center, and Lisb
metropolitan region stands out in the
areas. As higltechnology manufacturin
neither this sector was a major emplo!
in 2008 average 3.94% of employed pec
worked in this sector. During maintainii
the idea of knowled¢-based economy,
however, we can expect this sector
strengthen and the profiled centers to g
further. The above described is shown
Figure 8.
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Figure 8 Positive correlation regions knowledge-
intensive hightechnology service - Source:
Authors’ edit using Eurostat GISCO 20- 2015

Knowledgedintensive market service

The fastest growing in the sample was

sector, which includes air and wa
transportation, legal and  busine
consulting, market research and ot
scientific and technical activities as well

is obvious that with the retreat of indust
production the demand for services rele
to corporate management has increase
the same time that has also been pible

and useful in terms of region
development. Welperforming regions i
manufacturing sector also proved to be

spots in this category as well, namely

Belgian-Dutch-Germairench borde
areas and three regions of Spdt should
be noted region of Galiciahich was a hot
spot in nearly all sectors, also Andalu
and Castilla-Laviancha regions at
performed well in the analysi
Unfortunately none of the Hungari
regions show up in this comparison, e
though the sector increased with aver
3.53% from 1996 to 2008 reaching f
highest growth among all sectors. 1
above described is shown on Fig9.
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Figure 9 Positive correlation regions in knowle(-
intensive market services Source: Authors’ edit
using Eurostat GISCO 20:- 2015

Financial intermediation

In case of financial intermediatiowe
expected that metropolitan regions
adjacent existing financial centers v
appear as hot spots in all analy.
countries. However our expectations
haven't met because not all analy:
regions provided significant resuli
London as the largest financial center
Europe and Edinburgh as regional cente
the UK, Vienna in Austria, Bratislava
Slovakia and Lisbon irtPortugal show up
as hot spots. Webserved a very specif
segregation in eastest direction ir
Germany that followed the borders of
two largest and wealthiest provinc
Bavaria and Badeklviurttemberg. Is
considered to be th#te relatively wealth
population and successful entreprenet
sector in these areas showehigher
demand for financial services whi
resulted in such a concentration in t
regins. At the same time, however,
exclude the possibility that the formati
of developed financial system resulted
further increase in welfare in the respec
regions. The above desbed is shown on
Figure 10.
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Figure 10 Positive correlation regions in financ
intermediation- Source: Authors’ edit using
Eurostat GISCO 2014 - 2015

Other knowledgeintensive service

This sector reached the second higl
growth among the countries of the sam
but not without reason, because

increase of government's involveme
resulted in the growth of publ
administration’s importance, meanwh
demand for services related education,
health, arts and sports activities has
increased during the development

welfare states. In terms of the Gern
sample the importance of this sec
increased significantly, with 4.56%, yet
hasn't become driving force in tl
economywe can hardly find any hot spc
among the German regions. The sect
distribution of hot spots is highly dispetr
here as well, therefore development
crossborder services is not supported
the analysis. However, this doesn’'t mea
wouldn’t be neessary because we kni
on the basis of our everyday experien
that both in healthcare and educal
appears a suction effect that establis
health tourism and increases the numbe
foreign students especially in higt
education. Future economic icies should
pay attention to other knowlec-intensive
services as well due to the reason

changes in consumption patterns r

Vol. 5, No 2, 2017.

result in further growth in importance
this sector, therefore it could play

important role in increasing welfare. T
abovedescribed is shown on Figure

Figure 11 Positive correlation regions in otr
knowledge intensive servic - Source: Authors’
edit using Eurostat GISCO 20- 2015

Less knowledgentensive market
services

In the whole sample throughout the wh
timeline of the study this sector has
biggest labor power employing arou
26% of all the employed people in Euro
This is easy understand because whole
and retail activates, logistics a
warehousing bualso some part of touris
is classified into this sector. Following t
patterns of the industrial centers the nr
of the welldeveloped German regio
have hotspots in these areas. For Hung
it can be interesting that on our west
border and on thdustrian and Slovenia
part we found positive correlation ar
maybe these sectors have ex|
opportunities in the future. The |-sports
in France appeared in the dens
populated regions with lot of industr
services and also in the juristica
attractive landsides. Hse are represent
on Figure 12.
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Figure 12 Positive correlation regions in l¢-
knowledge intensive market servi - Source:
Authors’ edit using Eurostat GISCO 20- 2015

Other less knowledgentensive service

In this sector alkthe services are gather
which cannot be categorized into the o
above, where least knowledge is adoy
for the work. The main parts of this sec
is household work, postal activity, otr
services and everything that can
categorized to elsewherg&s a fact that thi
sector does not have high added value
it exists in n every economy the dispe
distribution of the hospots is reasonabl
The interesting thing of this maps is tl
sectors with low knowledge intens
within Greece have ,gooderformance”
according to correlation. Tit does not me
of course that lower knowledge sectors
the body of the Greek economy but we
say that during a period of increas
welfare these activities went through
concentration progress. That descd
above are shown in Figure.13
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Figure 13 Positive correlation regions in other I¢
knowledge intensive servic - Source: Authors’
edit using Eurostat GISCO 20- 2015

Results of the researc

Concentration of all sectors with differe
knowledge intensity showed wes
correlation on an average level, |
medium hightechnology manufacturin
and hightechnology manufacturing frol
the industrial side and knowledge intens
market services and financ
intermediation from service side show
the hidhest correlation with per capi
GDP. These results can be interpretec
an average and of course regic
differences occur and show differe
results in the different regiol

According to the regional interpretation
the results we used another ajach
showing the hospots where hig
correlation between the LQ and the
capita GDP was signed by the data. A
the collection of all sectoral data we foL
that there are significantly more -spots
in the regions of Germany, Belgiul
Netherland andtaster-France that in all
the other regions. Within all tf
manufacturing and service sectors at |
one hotspot where identified in the:
regions. Altogether we found 42 ca:
where the regions of the so called ,B
Banana” appeared.
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Also there is a tendency that more and
more regions in Eastern-Central Europe

appears in the regions. These findings were 3.

observed especially within knowledge
intensive market services, high technology
manufacturing and in less-knowledge
intensive market services.

Hot-spots (regions  with positive
correlation between GDP per capita and
regional LQ) in every sector of
manufacturing and services can be found
in one of the most developed pat of
Europe, namely in the ,Blue Banana”
region, but mainly in knowledge intensive
market services and knowledge intensive
high technology services hot-spots are
oriented towards Central-Eastern Europe.
With these results we confirmed that
developed regions have concentrated and
specialized industry, but the type of
specialization is influenced by
geographical, industry cultural and other
factors. We can summarize our final thesis
with the general assumption that there is no
uniformed economic policy that can be
delivered in every region in order to
develop them. We assume that that
according to the sectoral history of the
region every place has its own special
attributes therefore its development cannot
be driven with top-down initiatives when
there is no suitable industrial milieu for
that. It cannot be proven as well that the
higher knowledge intensive sectors are
always the cornerstones of the economy,
but in long-term we should consider their
support as a strategic goal.
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