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An Analysis of the Spatial Distribution of Knowleelg
Intensive Services in Hungary

Izabella Szakalné Kanoé

In today’s developed countries we see an increabigggway of the services sector, while
the European Union’s regional policy for the perioi2007-2013 places special emphasis
on the support of knowledge intensive activitidser&fore, it is important to survey the
situation of services with high knowledge intensitifungary as well.

Economic activities, and consequently the spatisthidution of knowledge intensive
services are influenced by a great deal of factocduding disproportions within the given
country and externalities like knowledge spillow@r market size. The various trends of
spatial econometrics and economic geography haweldped a series of indicators and
index numbers, all of which grasp this phenomenom different aspects.

My paper aims at applying some of these indicatotdungary for the analysis of the
spatial distribution of knowledge intensive sengeetors and their potential clustering.
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1. Introduction

Today enterprises operatirig developed countrieasually outsource routine and
controllable production in order to reduce labowsts and due to the more
environment conscious regulation system of thesentcies, while strategic,

financial and marketing activities requiring knodde and creativity stay in the
headquarters of the enterprise. This is partly k@son why the proportion of
servicesis prominently high compared to the economic &udis of developed

countries, and especially the range kofowledge intensive servicelemanding

prepared workforce and able to adapt to marketgdefiexibly undergoes dynamic
development.

Since the economic driving force of sectors witghhknowledge intensity is
especially great, the European Union’s regionaicpdbor the period of 2007-2013
also places great emphasis on supporting innovatieters (CEC 2005). However,
it is important to underline that the majority ahbvations are not closely linked to
R&D activity even in the case of sectors, in whibkse are most intensely applied
(Bajmocy 2007); consequently, it is not enough $e only the intensity of R&D
activity to measure knowledge intensity.
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Since Hungarian knowledge intensive sectors are bhchieve continuous
increase in the area of work productivity even vaitimstant growth in the number of
employees (Bajmoécy 2007), an important task liesdefining their spatial
distribution, where they cluster and what intens#tyel of factors concentrate them
in a given territorial unit.

In the course of analysing economic activity arsl gpatial situation of active
enterprises in different sectors the gatheringriémprises at certain geographical
spots is markable. Talking about uneven spatiatiligion, we need to distinguish
the concepts ofconcentration and agglomeration While the first concept
(concentratiof only covers the difference of values in econoattivities measured
within a given territorial unit, the second terag@lomeratio also considers the
spatial relations of these values, the analysishoth must also involve the relations
of the different territorial units in terms of ad@ncy and distance (Lafourcade—
Mion 2007). Both concepts may be interpreted ondiwigion level of the examined
geographical area (in Hungary, for example, on omaf, county, subregional
(kistérség) and local levels as well).

After the differentiation of concepts, the indiaatodeveloped for their
analysis can also be systematized accordinglyhéncourse of analysis, | used the
following indicators and index-numbers:

- Ellison-Glaeser'y index and the location quotient (LQ) for measurspgtial
concentration,

- and the Moran index for characterizing spatial auto-correlation, i.e.
agglomeration.

The present paper aims at analysing the spatiafitpational knowledge
intensive sectors. The spatial distribution of kiemlge intensive services is
examined with the use of statistical methodologg, providing the statistical
analysis of the spatial dispersion of these secidie second section elaborates on
some important considerations of the knowledge dasenomy. In the following,
section three reviews the basic concepts of spdifferentiation and the theoretical
background of the survey, then introduces the Huagalata applied for measuring
the spatial distribution of economic activities.c&en four discusses the results of
the survey comparing the different models built difierent assumptions for the
total of the 13 analysed knowledge intensive sergectors as well as mentioning
the different sectors one by one. Finally, secfiee describes the summarising
observations of the survey.

2. Knowledge based economy

Different sectors are likely to represent differaaghnological standards. In order to
display technological differences, OECD and Eutostaveys usually regaraigh-
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techandmedium-teclindustrial sectors as well &aowledge intensive servicesbe

the economic sectors that realize knowledge basmmhomy (OECD 2001).
According to this principle, the technological stard of enterprises can be assessed
by the two-digit code of their primary activity (@& 1984). Owing to standardized
European data collection, Hungary’s Standard Inmgiu€bde’03 numbers can be
adapted for this goa(ln the case of services, see Table 1).

Table 1.Knowledge intensive service sectors

Knowledge intensive services

61 Water transport 71 Renting

62 Air transport 72 Computer and related activities

64 Post, telecommunications 73 Research and develapm

65 Financial intermediation 74 Other business did/

66 Insurance and pension funding 80 Education

67 Activities auxiliary to financial intermediation 85 Health and social work

70 Real estate activities 92 Recreational, culturdlsporting activities

Note:Sectors 64, 72 and 73 are qualified as high-tedwladge intensive services.
Source:Laafia (2002, p. 7.)

OECD assessed first thmowledge intensitpf sectors only in the case of
processing industry branches. It defined knowledtggnsity based on the R&D data
of the sector by comparing the amount of R&D exjitemnels to the added value of
the sector. Later, this method was expanded tocalssidempurchased technologies
that were applied through mediator or capital. TWwigs/, assessing thenowledge
intensity of the service providing sectalso becomes possible, since these sectors
are more technology utilizing than technology pr@idg ones.

3. Basic methodological concepts

The geographical and spatial concentration of ewwncactivities derive from
various reasons, with special local characteristictural, social and economic
factors lying in their background. The concept aldister tries to describe this
phenomenon: ... a geographically bounded concentration of intpetedent firms”
(based on Rosenfeld 1997 p. 10., CEC 2002, p.0®.jn a different way:the
geographically proximate group of enterprises, digop, service providers and
associated institutions active, competing or inbemcected in the same industry
sector linked by different types of externalifisrter 2003, p. 562.).

The externalities in Porter's definition includesigasing returns to size, raw
material concentration, transportation costs, keodgé spillover and the effects of
market size. Since the reach of these externattsffeay be significantly different

! These data are taken from a database compile@0n, 2herefore, | do not deal with the changes of
the Standard Industry Code that entered into for@)D8.
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from one another, it is important to map out whdaeesion the spatial clustering of
the different economic activities has, or in otlesrds, on what level of spatial
division it becomes measurable.

The concept of clusters has rich literature witkvide variety of different
approaches; consequently, the scalendicesand indicatorglefining the degree of
clusteringis also rather wide.

3.1. Concentration or agglomeration

All of the concepts aiming to grasp the core of timeven spatial distribution of
economic activities and the local concentrationeoterprises -concentration
agglomeration and specialization— examine this phenomenon from a slightly
different point of view. Accordingly, the indicagand index numbers serving their
measurement also characterize spatial distributi@ndifferent way.

Agglomeration and concentration — the literaturelaéters tends to use these
two concepts as synonyms, although according tcourahde—Mion’s (2007)
approach, it is recommended to differentiate betwbese two terms, since the size
of enterprises may be closely linked to which fafhgathering is realized.

We use the concept obncentrationrwhen enterprises are clustered in a given
region, while these regions can be adjacent oatedlas well. In this case, the only
important aspect is whether two enterprises sigttthe same territorial unit or not.
In such cases the adjacency relations of thedegitunits are disregarded.

In the case ofagglomeration the spatial bunching of enterprises occur in
adjacent territorial units, therefore, in the casagglomeration, territorial units are
not separate and discrete elements of spatialialiviany more, but interrelated
units, where connection is determined by spatigcahcy/distance. In this case, the
concept and measurement of spatial auto-correlatioerge.

Figure 1.Concentration and/or agglomeration

Source:Lafourcade—Mion (2007, p. 49.)

The difference between the two concepts is easyntierstand. Figure 1
shows two types of position assumed by 12 companiésterritorial units. Both
territorial divisions may be calleéqually concentratedsince in the case of
concentration, it is not relevant how the nodesl@fsifying are situated in space
compared to one another. However, while in the @iese (on the left), companies
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agglomerate in space, the second case (on the right) is Spaityf
not agglomeratedsince the data of the adjacent territorial uaits systematically
different from one another.

From the aspect of clustering, it is obviously impat whether the areas
where the economic activity in question is concaett tend to be adjacent or are
situated sporadically in space.

This also means that comparing the degree of agghlation and
concentration in a sector, thevel of spatial divisiorenabling the measurement of
therange of factors attracting the different companiesha sector together may be
defined.

If spatial distribution corresponds to the figura the left, then we can
conclude thathe range of factorserving as the reasons of clusterigdarger than
the range of the units ithe chosenlevel of spatial divisionlf spatial distribution
follows the figure on the right, then thange mentioned aboves smaller thanor
equal tathe size of territorial units

Thus, at least one level above the level of spdtiasion serving as the basis
of measurement, agglomeration may already be giespeoncentration.

3.2. The index numbers of concentration and agglomematio

Based on the above mentioned conceptual distinctiovould like to review the
underlying content of calculated index numbers.

In the case of surveys and studies conducted wmghgoal of economic
development and job creation, the degree of clingtes mostly measured with the
help of index numbers based on employment data:

The LQ indexor Location Quotients an indicator often used in the case of
employment data. This is the statistical indicatbthe under- or overrepresentation
of a certain economic activity in the economy ofjigen region compared to the
whole of the national economy (Pearce 1993, p.)336.

E -
LQ =4t—= i , Where

[ e/ X]
E

g; is the number of employees in service sector eiritorial unit j,

- g isthe number of employees in services in @it unit j,

- E is the number of employees in service secton the national level, while
- E is the number of national employees in the services

So

s; shows what proportion of the employees of sengeetor i work in
territorial unit j,
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- while x indicates what proportion of the employees of isesy (or the total
number of employees) work in territorial unit j.

The index number serving for measuring the distidouin the number of
enterprises operating in the same field of actjvibat is, sectoral (not spatial)
concentration is thelerfindahl-index(Ellison—Glaeser 1997).

Ni
H, =) zZ ,where

k=1

- N :is the number of enterprises operating in sdctor
- Zx:is the proportion of employees per enterprise &dctor i.

Ellison-Glaeser’'s concentration index ;§Gs the index similar to the well-
known Gini coefficient, which measures disparityf. dompares the spatial
distribution of employment in sector i to the onigl spatial distribution of
employment (Ellison—Glaeser 1997).

M

Z (Sij _Xj)2

G, = = W , Where
1-> x?

j=1

- M :is the number of territorial units within theaawined territorial unit,
- X ands; are values defined together with th@ index.

If the value of Ellison-Glaeser’s concentrationérdG,) is low (around 0),
the spatial distribution of sectoral employmentsimilar to the original spatial
distribution of employment, while a value close ltandicates a high degree of
concentration in the sector.

It is recommended to modify th& index with the help of thél, index value,
since why a sector is concentrated in one terakarnit may prove a significant
question: either because it consists of a singlgelanterprise or the sector includes
many smaller companies that settled in the sami¢otial unit.

The modified indicator published in the 1990s @@h—Glaeser 1997) is
called Ellison-Glaeser’sy; index,and is the estimation of the value of correlation
between the choice of plant location by two comearbperating in any service
sector i. For its calculation, two important indexmbers, the Herfindahl indekj
and the Ellison—Glaeser concentration indey & usedEllison-Glaeser’sy; index
(EGY)
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_G —H,
1-H,
The Moran index the index number proposed by Moran in 1948, mds
whether the spatial distribution of the currenthalysed data values show any kind

of regularity, i.e. whether the data of adjacemiitt@ial units are similar. (Moran
1950. Dusek 2004, Lafourcade—Mion 2007) If our datthe territorial values of

Y

the Location Quotient(LQ:ij or some other numerical value indicating

concentration likes — X, that results in the territorial auto-correlatiooefficient
of concentration values.

ZZ(S_Xi)VVij (Sj 'Xj)
M i=1 j=1
| = TR v , Where
22w 2 (sx)’

- M :is the number of territorial units within theadyeed territorial unit,
- w;: is element j of row i of the adjacency matrix #alue is 1 if territorial
units i and j are adjacent, otherwise it is O.

3.3. Data

Subregional employment data are taken from the 2&flBon of the Hungarian

Central Statistical Office’s (KSH) Regional Statiat Yearbook and from the data
on the population census of 2001 published on tBEI'K website, while the data of
the different companies derive from the 2007/2 malion of KSH’s company

informational data register (The Company Code Regis- Cég—Kod-Téar)

(KSH 2007).

| calculated the data of the different corporatéegarises on staff number,
plant location and sector (Hungarian NACE) by asdmm to the relevant
subregion. | collected subregional level employméatia by sectors (TEAOR'03,
2 digits) and staff categories.

Exact companydata on staff numbemould have been necessary for
computing each index number, however, these wedravailable, so they had to be
estimated. For this sake, | presumed that comp#ady sumbers are distributed
evenly within the staff categories (Ellison—Glaesk®97), therefore, when
computing theHerfindahl index (when the sum of squares is computed), |
substituted each staff figure withe square averagef the values within its own
staff category, while in the case of calculatingtemtial total staff number, |
substituted each staff figure with thethmetic mearof the values within its own
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staff category. Since within staff categories, riisttion is usually not even, this
simplification may result in a distortion, howevére degree and direction of this is
difficult to estimate.

Subregional level employment data derive from thé&adn the population
census of 2001, which data series correlate welstibregional data series of 2006
on thenumber of personal income tax pay@she extent of 0.999, therefore, | used
the former one as the basis of my calculationstil@ated the subregional number
of employees in the industrial, construction indpstnd service providing sectors
based on these data as well.

| compiled the data of theubregional adjacency matrixecessary for
computing the Moran index based on the spatiab8do of the 168 subregions
(kistérség) usingook’ adjacencyas the basis, which means that element j of row i
in the matrix received the valuey 1 if subregions i and j have a shared border
area, otherwise the value is O (Anselin 1988).

In the empirical analysis, | classified servicetsessbased on OECD’s above
mentioned division (Table 1). | took the numbercompanies belonging here based
on their primary activity and the number of theingoyees as a basis. | used the
168 subregions as territorial units.

4. Results

With one exception,70 Real estate activiti8s | defined the index numbers
of spatial concentration (E@ and agglomeration (Moran index) for two different
cases for each knowledge intensive service seistied|in table 1: taking data on
Budapest into consideration and without Budapest,td two important reasons. On
one hand, the determining social and economic pafehe capital is obvious,
nevertheless, in statistical terms, the fact thia¢ tmajority of institutions
concentrated in Budapest (for example, institutiohsiational importance) occur
only in Budapest's statistical data in spite obagrving the rest of the countmay
be defined as a distortioft.ukovics 2007). On the other hand, Budapestcétioed
in all territorial divisions — whether local, sulgienal (kistérség) or county level —
as one unit, although the approximately 1.7 millinhabitants represent 17% of
Hungary’s population, therefore, this can alsodgarded as a distorting factor.

4.1. Concentration

The value ofEllison-Glaeser’s y index can take its value in the interval [-1,1].
Its negative valushows the sparseness of the sector (in this casganies’ choice
of plant location is not random, what is more, theyto settle as far from one

2| left out service sectof0 of real estate activitiesom the survey because in the absence of capacity
the analysis of the sector was not possible withmayhods.
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another as possible), while in the casg@aditive valuesvalues between 0 and 0.02
indicate weak concentration, between 0.02 and O@®y show moderate
concentration, while values over 0.05 suggest gtrmoncentration. Based on the

value of Ellison-Glaeser'gindex, | classified sectors in the following caiggs. If

- y<0 , then the sector is spatially sparse;

- 0<y<0.02 , then the sector is weakly concentrated;
- 0.02<y<0.05 , then the sector is moderately concesdrat
- 0.05<y , then the sector is strongly concentrated.

Table 2.Ranking of knowledge intensive services compardateaspatial
distribution of employees based on Ellison-Glaeseindex (concentration, 2007)

Including Budapest

Excluding Budapest

Classifi- Classifi-
Sectors EG cation Sectors EG cation
62 Air transport -0.0115 66 Insuranaed -0.0337
sparse  pension funding sparse
61 Water transport -0.0015 61 Water transport -0.0066
85 Health and social work 0.0022W 74 Other business 0.0013
(;ena Ckg]_ activities
74 Other business activities 0.007 rated 85 Health and social 0.0017
work
80 Education 0.0351 mode- 71 Renting 0.0027
71 Renting 0.0453 rately 67 Activities auxiliary 0.0033
concen- to financial
trated intermediation
92 Recreational, cultural 0.1361 92 Recreational, 0.0034 weakly
and sporting activities cultural and sporting concen-
activities trated
73 Research and 0.1787 65 Financial 0.0046
development intermediation
72 Computer and related 0.1944 80 Education 0.0057
activities strongly
67 Activities auxiliary to 0.2087 concen- 72 Computer and 0.0100
financial intermediation trated related activities
64 Post, 0.2129 73 Research and 0.0153
telecommunications development
65 Financial intermediation 0.2685 64 Post, 0.1037
L strongly
telecommunications concen-
66 Insurancend pension 0.3360 62 Air transport 0.3706 trated

funding

Source:own calculations

Table 2 includes the ranking of the 13 examinedaktedge intensive service
sectors in terms of concentration determined orbtsss of theEllison-Glaeser’sy

indices
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On the basis of spatial concentration, it can laedt that the majority of
knowledge intensive service sectors, namely, 9adut3 may be called at least
moderately concentrated, and this great degreeomfentration is mainly due to
Budapest, since upon omitting its figures, only twectors remain strongly
concentrated (6Air transportand 64Post, telecommunicatiopsvhile the rest only
qualifies as moderately concentrated at the most.

Table 3.Ranking of knowledge intensive services compardateaspatial
distribution of employees based on Moran index ¢eotration, 2007)

Including Budapest Excluding Budapest

Moran Auto- Moran Auto-
Sectors . . Sectors . .
index  correlation index correlation
85 Health and social work -0.0791 80 Education -0.0603Strong.Iy
negative
65 Financial 65 Financial .
intermediation -0.0343 strongly  intermediation -0.0606  negative
66 Insurancand pension -0.0288 negative 74 .O.ther business -0.0108
funding activities
57 Act.|V|t.|es aumhgry to -0.0224 66 Ingurancqnd -0.0062
financial intermediation pension funding
80 Education -0.0156 negative 71 Renting 0.000®ne
74 _cher business -0.0046 64 Post, o 0.003
activities telecommunications
73 Research and 200012 none 85 Health and social 0.0102
development work
92 Recreational, cultural 4 555 61 Water transport 0.0044
and sporting activities
o 73 Research and
61 Water transport 0.0031 positive development 0.0322 positive
67 Activities auxiliary
72 Computer and related ) 5393 to financial 0.0362
activities h L
intermediation
62 Air transport 0.0109 strongly 62 Air tra_nsport 0.0181
positive 92 Recreational,
71 Renting 0.0262 cultural and sporting 0.0653 strongly
activities positive
64 Post, 72 Computer and

telecommunications

0.0285

related activities

0.1436

Source:own calculations

4.2. Agglomeration

In the case of th&loran index it is impossible to determine the auto-correlatio
level of the sector’s spatial distribution basedvatues only. For determining this,
the (estimated) distribution defined using actuaiaentration values, with the help
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of theMonte Carlo methods also necessary. Ti&eoda 0.9.5-i softwareleveloped
by Luc Anselinis suitable for completing these calculationsrefme, with its help
it is possible to determine the spatial distribataf the given service sector with a
preliminary defined significance level:

- with strongly negative auto-correlation;
- with negative auto-correlation;

- with no auto-correlation;

- with positive auto-correlation;

- with strongly positive auto-correlation.

Table 3 includes the ranking of sectors in termagglomeration provided on
the basis of the Moran index. Based on the indewlrau of agglomeration, sectors
are divided positive auto-correlatiomccursin 5 out of 13 sectorsvhile this index
number is distorted (in the direction of positivéacorrelation) in the event if there
are a lot of adjacent areas “empty” in sectorahgerthat is, having low employment
level. This result is not surprising, since concatitin measures the effect of forces
having narrower range, while agglomeration alsessss the effect of forces going
beyond area borders. Therefore, it would be wodhdacting the survey on the
local levelas well.

4.3. The different sectots

According to the results displayed by the tablesvidedge intensive service sectors
show a rather mixed picture in terms of conceraratind agglomeration. Figures 2
and 3 indicate how sectors can be classified alloage two dimensions.

In order to make the typization of examined serviaectors possible,
| selected some of the 13 sectors that | will idtrce in more detail now.

In the case of secto&l Water transporaind 62 Air transport,based on the
values of they index number, we find that the choice of plantlian by enterprises
operating in these sectors does not or only sigtidpend on other enterprises’
choice of plant location, and if it does dependtpmstead of attractions it is rather
repelling forces that lie in the background. On ttker hand, the values of the
Moran index indicate very strong spatial auto-datren, which in this case is not
the consequence of an attracting force going begobdegional borders, but rather
the relatively low number of enterprises operatmthe sectors (104 and 110), since
this way, many subregions have Igw % value similar to their neighbours.

If data on Budapest are excluded from our calcuhsti the two sectors
behave in different ways; the index values of se6tbWater transportdisplay a
similar picture to the case when Budapest was detduin the calculation, while
sector 62 Air transport shows strong spatial cotraéon. The reason for this may

% The software can be downloaded free of charge frim//geodacenter.asu.edu/software/downloads.
4 Only some sectors are discussed in more detal her
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be that the very few smaller enterprises of thetminsport sector operating in the
countryside are concentrated in some subregionste vénterprises located in
Budapest take up the majority of the whole sec&it0R of 2369 people are
employed by companies with plant location in Bucdpe

Figure 2.Results including data on Budapest

§ strong 1 65: 66:67 73 92 64; 72
g medium 80 71
8  weak 85 74
S sparse 61 62
strong weak none weak strong >
negative negative positive  positive

Spatial auto-correlation
Source:own calculations

Figure 3. Results excluding data on Budapest

& strong i 64 62
© .
= medium
g weak 80 65 71, 74,85 67,73 72;92
S  spars 66 61 .
strong weak none weak strong
negative negative positive  positive

Spatial auto-correlation
Source:own calculations

In the following, | will introduce the results ohree knowledge intensive
service sectors different both in terms of inderbar values and from Budapest's
aspect.

4.3.1. Activities auxiliary to financial intermediation 1%

Every service provided in close relation to finahdntermediation falls in this
service sector (KSH 2003).

In the case of considering data on Budapest, aimeg) choice of plant
location in the sector is

- strongly concentrated in space 0.2087,
- with strongly negative auto-correlatibr — 0.0224,
- the sector is scatterétl= 0.0908.
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If, on the other hand, we disregard data on Budapen enterprises’ choice
of plant location is

- weakly concentrated in spage 0.0033;
- with positive auto-correlatioh= 0.0362;
- the sector is strongly scatterdd= 0.0014.

The comparison of index values and the analysdiftérent subregionalQ
values lead us to the following conclusions.

Budapest’s influence is especially great, sinceoaling to the result of the
calculation including its data, only the capitaktenLQ value higher than 1.5, the
same value of all the other subregions is smafien tL.. Consequently, enterprises’
choice of plant location is concentrated mainlBirdapest that can be interpreted as
a single island

Figure 4.Distribution of LQ values in sector 67 Activities auxiliary to findalc
intermediation according to subregions, excludiatacn Budapest
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Source:own calculations

If calculations are completedithout the data on Budapesthe picture
becomes much more differentiated (Figure 4). iation of LQ values in sector 67
of activities auxiliary to financial intermediati@ccording to subregions, excluding

® That of Budapest is the only black subregion inLtemap computed with data on Budapest, the rest
of subregions are white.
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data on Budapest). Relatively many enterprisesabpen the sector — 5531, out of
which 1970 are situated in Budapest.

In the country,we can find enterprises with fewer employees that a
concentrated,although weakly Concentration mainly occurs in adjacent areas;
consequently, there is alsevidence of agglomeratipnso factors go beyond
subregional borders.

This activity is mainlyconcentratedin the subregions of Gy — Sopron —
Mosonmagyarévar, the one surrounding Budapest lzosktof Pécs, Debrecen and
Miskolc. The two biggedtifferencesn concentration can be observed between the
Békéscsaba subregion and its environment (highw, land the Szeged subregion
and its surroundings (high — low).

4.3.2.Renting (71)

Longer term Renting of machinery and equipment euthoperator and of personal
and household goods (KSH 2003).

In the case of considering data on Budapest, coieganhoice of plant
location is

- moderately concentrated in spage 0.0453;
- with strongly positive auto-correlation= 0.0262;
- the sector is strongly scatteréti= 0.005.

If, on the other hand, we disregard data on Budap®n enterprises’ choice
of plant location in the sector is

- weakly concentrated in spage= 0.0027,;
- with no auto-correlatioh = 0.0006;
- the sector is strongly scatterdétl= 0.0079.

The analysis of th&Q values of the different subregions demonstratas th
the picture including data on Budapest is simitathe results calculated without
these values. The only major change is that whildé former casdBudapest and
the surrounding subregiorsmilarly havehigh concentrationwhich also occurs in
auto-correlation values, so this activityagglomeratedaround Budapest, without
data on Budapest, with a significance level of $f#re is no auto-correlation any
more — so th&®entingsector does not have agglomeration in the retsteofountry.

Disregarding data on Budapest does not bring aegtgrhange in the map
displayingLQ values either, only gives a slightly more compleéw (Figure 5 and
Figure 6).

There are 2267 enterprises in this sector, 84Aarhtare situated in Budapest.
Here, Budapest is followed by the subregions belmt may be emphasized due to
a greater degree of concentratioMeresegyhdz, Budatrs, Székesfehérvar,
Dunaujvéros, Gyal, Siofok, Baja, Szentendre, SZgkisand Pilisvorosvar.
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Figure 5. Distribution ofLQ values in sector 71 Renting according to subregion
including data on Budapest

Figure 6. Distribution ofLQ values in sector 71 Renting according to subregion
excluding data on Budapest
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It is important to underline the existence of arélaat prove especially
“empty” from this sector’s aspect: these mainlylie the surroundings of the
Pécs, Debrecen and Nyiregyhaza subregions.

4.3.3.Research and development (73)

This sector includes three types of scientific aesle and development: basic
research, applied research and experimental develap(KSH 2003).

In the case of considering data on Budapest, commpachoice of plant location in
the sector is

- strongly concentrated in spage= 0.1787,;
- with no auto-correlatiod = —0.0012;
- however, the sector is strongly scatteitéd 0.0054.

If, on the other hand, we disregard data on Budapen enterprises’ choice
of plant location in the sector is

- weakly concentrated in spage= 0.0153;
- with positive auto-correlation = 0.0322;
- however, the sector is scatterefd= 0.0106.

In the case of theesearch and developmesector, various changes are
apparent in index values if data on Budapest ackud®&d; auto-correlation grows,
while the y value decreases.

This means that in the choice of plant location enag enterprises operating
in the research and developmergector, an attractive factor going beyond
subregional borders can clearly be detected. Thelolegment of some nodes is the
result of this: such agglomeration points includel&pest and its surroundings like
the Szentendre, Budadrs, Pilisvorosvéar, Vac anddE®dubregions as well as the
subregions of Mosonmagyarovar andsGy

Disregarding data on Budapest brings some chantieeimap displayingtQ
values, the number of subregions havingL#&n value higher than 1.5 increases
considerably (Figure 7 and Figure 8).

Furthermore, the value of the Moran index is sigaiftly increased by the
fact that no enterprise with the main activity o&IR operates in 69 subregions,
many of which are adjacent.

2547 enterprises are present in this sector, owtha¢h 1402 are located in
Budapest. Moreover, the subregions of Pécs, DebreSeeged, Miskolc, Kecs-
kemeét, Székesfehérvar and Veszprém may also beanedt
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Figure 7. Distribution ofLQ values in sector 73 of research and development
according to subregions, including data on Budapest

Figure 8. Distribution ofLQ values in sector 73 of research and development
according to subregions, excluding data on Budapest
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4.4. The boundaries of the survey

The above applied index numbers and indicatorsesgmt useful help in analyses
aiming at the measurement of agglomeration and ezgration, however, it is
important to underline that final conclusions canbe drawn based on only these
values. In the following, | would like to introdudiee limitations of my survey:

1. Spatial division: Since | completed this researnttte subregional level, my
results can only show the presence and range twirfaihiat occur on this level
of spatial division, therefore, it would be usefolconduct the survey on the
county level as well.

2. Absolute or relative concentratiob@ values mean the quotient &f, while
both the Moran index and Ellison-Glaeser’sydex can be calculated on the
basis ofs — % values. The former one measures concentrationgatbe
subregion’s own employment level, therefore, irétative, while the latter
one measures the absolute flow (to or from) ofamati employment. This is
why the use of both is recommended in the survey, @sults must be
interpreted accordingly.

3. Distortion of index numbers: Since no exact data emnployment were
available, only the classification of companiestamms of staff number
categories, | had to assess these. This may reprassignificant degree of
distortion in the value of index numbers.

4. Agglomeration — is it? Behind the high value of eran index there may
not surely lie real agglomeration; it is possilflattthe value increased due to
the concentration of the sector in adjacent subregivith high population, or
the existence of adjacent subregions that, howelvave especially low
employment in the sector and are “empty”.

5. Summary

Based on the frequency distribution of index numebemd values included in the
tables, surveying the concentration of knowledgensive sectors suggests that
knowledge intensive service sectors display a rathixed picture in terms of
concentration and agglomeration.

Based on the index number of spatial concentraiBlison-Glaeser's
y index), it can be stated that the majority of kiemlge intensive service sectors
(9 out of 13) may be called at leasbderately concentratednd this high degree of
concentration is due to Budapest, consequentlyapest is the subregion where
these knowledge intensive service sectors are mirese higher concentration
compared to the rest of service sectors.

However, based on the index number of agglomerdhitoran index), sectors
prove more divided, positive auto-correlation canfbund in 5 of the 13 sectors.
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This result is not surprising, since concentratiwasures the effect of forces having
narrower range, while agglomeration also assebsesftect of forces going beyond
area borders. Therefore, it would be worth condgcthe survey on the county level
as well.

The so-called Budapest-effect is very high boththe measurement of
agglomeration and of concentration.

Based on th&Q indices of knowledge intensive sectors and thaesbf the
Moran index also examining the effects of adjacertogan be concluded that these
sectors are less clustered in Hungary. The valueL@f>15 represents an

internationally accepted low limit that justifidset statement that a sector undergoes
clustering. In each of these sectors there existegions where a certain spatial
concentration may be detected, but these secteress agglomerated in space, and
we can find only three sectors that demonstratéh tdpgatial auto-correlation,
however, this is often due to the “empty” adjacamas.

Based on the survey, it can be concluded that lirmgtecing of knowledge
intensive service sectors cannot be proved in Hynga there are no substantially
innovative clusters in these sectors. This is noprising, since in moderately
developed countries like Hungary the economy hat yet been driven by
innovation.

The survey also demonstrated that Hungarian regamsties and subregions
are in very different phases of development andliiaked to the global economy
very differently. Consequently, their competitiveaecan only be improved by very
different strategies of economic development.
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