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Potential for clustering in the agricultural sector assessment:
the case of Slovakia

Abstract. Agricultural activity has a long tradition in Slovakia. One of the ways to contribute to the development and enhance
the competitiveness of this sector is to involve various agricultural interests in cluster cooperation. In the world, there are several
known cases of clusters in the agricultural sector, which significantly contribute to regional competitiveness. In that context, the
main aim of this paper is to assess the current state of conditions necessary for the emergence of clusters in the agricultural
sector in Slovakia and identify key regions eligible for the establishment of agricultural clusters. The methods used are: Data
Envelopment Analysis (DEA) and Localization Coefficient (LQ). Theresults obtained were transformed into a BCG matrix. DEA
was used to assess regional efficiency and LQ - to assess regional potential for clustering. Using of these methods created the
base for the cluster potential identification in the most efficient region from the point of view of agriculture.

The uniqueness of this paper is the focus on a new area of clustering, which could contribute to increased regional competitiveness
in the Slovak Republic. From the point of view of the Slovak agricultural efficiency assessment, the most important regions for
clustering are Nitra and Trnava. From the point of view of the cluster potential assessment, the appropriate regions are Nitra and
PreSov. Based on the results of the applied methods, basic preconditions for clustering have been created mainly in the Nitra
region.
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BeTtakosa 1.

KaHauaaT eKOHOMIYHMX HayK, JoueHT, YHiBepcuteT DT, [y6Huus-Hap-Baxom, Cnosaupka Pecny6nika

MaBepHikoBa K.

KaHampaT eEKOHOMIYHMX HayK, CTapLUmnii BUKnagad, YHisepcuteT Onekcangpa y64eka B TpeHuuHi, TpeHunH, Cnosaubka Pecny6bnika
flckosa .

KaHamaat reorpadidHnX HayK, CTapLuni Buknagad, YHisepcuteT Onekcangpa [dy6yeka B TpeH4uHi, TpeHunH, Cnosaupka Pecnybnika
lMarapa B.

KaHamnaaT eKoHOMIYHUX Hayk, MBA, poueHT, YHisepcuteT DTI, [y6Hunus-Hag-Baxom, Cnosaubka Pecny6nika

3emaH P.

KaHamMaaT eKOHOMIYHUX HayK, AOLEeHT, 3aBiayBay kadenpu, YHiBepcuTeT iBgeHHOT Boremii B Yecbkux byaernosuusx,

Yecbki Bypenosuui, Yecbka Pecny6nika
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OuiHka noTeHLjiany Knactepusaliii B Ci/lbCbKOrocnogapcbKomy ceKTopi: npuknag CnosayiunHu

AHoTauis. Cinbcbkorocnogapcbka LisifibHICTb Mae AaBHo Tpaguuito B CnosayyunHi. OgHMM 3i cnocobiB CnpusiHHSA pPO3BUTKY Ta
NiABULLEHHS KOHKYPEHTOCTNPOMOXXHOCTI LibOr0 CEKTOPA € 3anyHeHHS Pi3HMX CiNbCbKOrocnoaapCbKmx Cy6’eKTiB [0 KnacTepHOro
CniBpoGITHNLTBA. Y CBITi iCHYIOTb MPUKNagn KnacTepiB y CiflbCbKOroCNoAapChKOMy CEKTOPI, Siki B 3HaYHIi Mipi cnpusioTb
perioHanbHin  KOHKYPEHTOCMPOMOXHOCTI. Y LibOMY KOHTEKCTi OCHOBHOI METOH JaHOro AOCAIIKEHHSI € OuiHKa NOTOYHOro
CTaHy YMOB, HEOOXIOHUX A1 BUHUKHEHHS KNAcTEPIB Y CiNbCbKOrocnogapcbkoMy cektopi CroBayvymHu, i BUSHaYEHHS KITHOHOBUX
perioHiB, O MatoTb NOTeHLjian ans ix cTBopeHHs. BukopurctoByBaHi metogu: DEA aHanisa gaHux i koediuieHT nokanisadii (LQ),
pesynsTaTi AaKnx 6ynu nepetsopeHi Ha matpuo BCG. DEA BukoprcToByBaBCs ANt OLiHKM perioHansHoi epekTusHocTi, LQ — ana
OUIHKWN perioHanbHOro noTeHuiany kKnactepusadii. BukopnctaHHsa umx metogis ctBopuio 6a3y ons igeHTudikauii knactepHoro
noTeHLiany B HanbinbLl epeKTVBHIN 061acTi 3 TOYKU 30pY CiflbCbKOro rocnogapctaa. Hamu BusBneHo, Lwo HanbinbLL BaXKMBMMU
3a e(peKTMBHICTIO perioHamMu ans knactepuaadii B Cnosayv4yunHi € HitpaHcbkuii | TpHaBacbkumin Kpai. 3 TOUKM 30py OLLiHKM MOTeHLjany
KnacTepa, BignoBigHMK perioHamn € HitpaHcbkuin i MNpswiBcbknin Kpai. Buxogsun 3 pesynstaTtiB BUKOPUCTaHUX METOAIB,
3po6neHo BUCHOBOK MPO Te, L0 OCHOBHI NepegyMOBU Ans KnacTepuaadii CTBOPEHi MOIOBHUM YMHOM Y HiTpaHCcbKoMy Kpai.
KnioyoBi cnoBa: cinbCbke rocrnofapcTtBo; eeKTUBHICTb; KnacTep; KnacTepu3auis; KOHKYPEHTOCMPOMOXHICTb; 06nacThb;
perioHanbHW Cy6’eKT.

BeTtakosa 1.

KaHauaaT 3KOHOMUYECKMX HayK, aoueHT, YHusepcuteT DTI, y6Huua-Haa-Baxom, Cnosaukas Pecny6nmka

MaBepHukoBa K.
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KaHauaaT reorpadryecKrx HayK, cTapLumMin npenogasatesb, YHnsepcuteT AnekcaHapa Oy64yeka B TpeHunHe, TpeHYMH,
CnoBaukas Pecnybnuka

lMarapa B.

KaHamnaaT aKoHoMMYeckux Hayk, MBA, noueHT, YHusepcuteT DTI, dy6Huua-Hap-Baxom, Cnosaukasi Pecny6nuvka

3emaH P.

KaHauaaT 3KOHOMUYECKMX HayK, OOLEHT, 3aBefyowmin kadegpon, YHusepcuteT KOxxHoln Boremun B Hecke-byaeesuue,
Yecke-bypeesuue, Hewckaa Pecnybnuka

OueHKa noTeHuyMana Kiacrepusauum B CeslbCKOXO3AUCTBEHHOM ceKTope: npumep Cnosakuu

AHHoTaums. CenbCKOXO3ANCTBEHHAA OEATENbHOCTL MMEeT AaBHIo Tpaguumio B Cnosakun. OgHMM 13 cnocoboB coaencTems
pasBUTUIO U MOBbILLEHNS KOHKYPEHTOCMOCOBHOCTM 3TOM0 CekTopa SIBMSIETCA BOBMNEYEHUE Pa3fINYHbIX CETbCKOXO3SNCTBEHHbIX
CyOBLEKTOB B KJIACTEPHOE COTPYAHWYECTBO. B MuMpe CyLecTBYIOT NMpuMEpPbl KNacTepoB B CENbCKOXO3SINCTBEHHOM CeEKTOpe,
KOTOpble B 3HAYUTENbHON CTENeHN CnocOo6CTBYIOT PermMoHanbHON KOHKYPEHTOCMOCOBHOCTU. B 3TOM KOHTEKCTe OCHOBHON LieNbio
HaCTOSALLEro UCCefoBaHUsl SBMSIETCA OLEHKA TEKYLLEro COCTOSHWS YC/IOBUWA, HEOOXOAUMBIX O/ BO3HUKHOBEHUS KJlacTepoB
B CEMNbCKOXO3ANCTBEHHOM cekTope Cnosakun, U onpefdeneHre KI4eBbiX PErvioHOB, MMEIOLMX NOTeHUMan ns nx cosgaHus.
Mcnonesyemble metoapl: DEA aHanva gaHHbiX 1 koaddurumeHT nokanmsauun (LQ), peaynbsraTtsl KOTOpbIX 6biin Npeobpa3oBaHbl B
maTtpuuy BCG. DEA ncnonb3oBasncst Ansi OLEHKN permoHasibHon achdekTmBHocTU, LQ — onst OLEHKM pernoHanbHoro noteHumana
knactepusaumn. Mcnonb3osaHne 3TUX METOAOB co3pjano 6asy AN ugeHTUdUKaumMn KnacTepHOro nmoteHupana B Havnbonee
achbpeKkTnBHON 0651aCTN C TOYKU 3PEHUSI CEMIbCKOro XO3AWCTBa. Hamu BbiiBNEHO, YTO Hanbonee BaXKHbIMU MO 3heKTUBHOCTN
pervoHamn ans knactepusauuy B Cnosakun aensiotcs HutpaHckuin n TpHasackuin Kpasi. C TOUYKM 3peHns OLeHKM noTeHumana
KnacTtepa, COOTBETCTBYHOLLIMMYI PEroHamu sBnsitoTcst HutpaHckuin n MpeluoBckuia kpasi. Vicxoas ns pesynstaToB MCMoNb30BaHHbIX
MeTO[OB, CAeNaH BbIBOA, O TOM, YTO OCHOBHbIE MPEQOCHLIIKN ANS KnacTepusauummn co3gaHbl MasHbIM 06pa3om B HUTpaHCKoM Kpae.
KnioueBble cnosa: cenbckoe XO35AMCTBO; aPdEKTUBHOCTb; KnacTep; Knactepu3aumsl; KOHKYPEeHTOCMOCOBHOCTb; 06nacTb;

pernoHanbHbI Cy6beKT.

1. Introduction

Current economic activity is characterized by the forces of
globalization, technology, deregulation and democratization,
collectively creating an extremely complex operating environ-
ment for companies and policy-makers. (Gorzen-Mitka, Okreg-
licka, 2015). In this current globalized environment, economic
subjects established in various regions are looking for diffe-
rent opportunities for cooperation, which would bring an in-
crease in regional competitiveness and economic growth. One
of them is the clustering of cooperation. Clustering is an effec-
tive tool of networking of the involved, mainly regional, stake-
holders from different sectors, which together share the bene-
fits of participation. Thereby, their competitiveness is increased
and also by their progress they affect the overall level of com-
petitiveness and economic growth of particular regions (see
also Perez-Aleman, 2015, Chen et al., 2013). As shown by many
studies, the agricultural field also gets to the forefront of interest
of economists, politicians and regional stakeholders in many di-
rections, the cluster concept not excluded. It is possible to find
the clusters in this field mainly if the enterprises are using so-
phisticated methods in their production, advanced technologies
and offer unique products and services. Prosperous agriculture
stimulates the social and economic development of the region,
contributes to the balanced reproduction and structure of hu-
man capital and thus contributes to the mitigation of regional
differences. In spite of the actual declining share of agriculture
in GDP and employment in the Slovak economy, which accele-
rates the trend of economic growth, its importance is indispen-

sable for the sustainable and safe development of Slovak re-
gions. Due to the long history of Slovak agriculture and current
trends, the way to new options to enhance overall productivity
and competitiveness of the Slovak economy through clustering
in the agricultural sector thus becomes opened.

Conceptually, this paper is composed of two parts. In the
first part, based on the data available in the database of the
Statistical Office of the Slovak Republic, we have verified the
efficiency of Slovak agriculture because efficiency of this eco-
nomic sector belongs to the preconditions for successful clus-
tering. For the evaluation of efficiency, the method known as
Data Envelopment Analysis (DEA) and its process of applica-
tion will be used in accordance with Jablonsky & Dlouhy (2004).
DEA is a non-parametric method, which was designed to as-
sess the efficiency of Decision Making Units (DMUs) and is
considered as a one of the most appropriate tools for efficien-
cy measurement (Bojnec & Latruffe, 2013; Grmanova, 2010).
DEA models can be input oriented (I - input) or output oriented
(output - O). In this study we used Banker-Charnes-Cooper’s
Input model (BCC - |). For details about the other DEA models
(the alternatives and the modified ones) see Grmanova (2010).

In the second part of this article, we performed a sec-
toral analysis of the Slovak regions, with a focus on the field
of agriculture (A) and a sub-sector of industrial production
(10) Food processing. These economic sectors belong to im-
portant areas for clustering in many economies and the da-
ta about food production has been included in this research
also, because agricultural production is the basis for food and
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drink production at a much greater intensity than it used to be
in the past. For the sectoral analysis we used the static results
of the Localization Coefficient (LQ) within the two compared
periods and for the needs of clustering we also assessed the
dynamics of LQ values. The resulting values are incorporated
into the BCG matrix, based on which we have identified signi-
ficant regions for agricultural clusters’ establishment.
Localization coefficient LQ . shows the relation:

LF,,\ [ LF,,
vo- [ ) "

where: LQ s the Localization Coefficient for the region in the
selected economic sector; LF is the number of employees in
the economic sector in the region i; LF, - is the total number of
employees in the region, LF , is the number of employees in the
economic sector at the national level, LF, is the total number of
employees at the national level, ¢ is the number of employees,
Nis the national level. If the value of LQ > 1, this points to regio-
nal specialization. It means that this economic sector employs a
greater share of the regional labor force than in the higher terri-
torial unit. The value LQ < 1 means the opposite. To identify re-
gional specialization, the values of LQ > 1, 2 are mostly taken.
High values of LQ indicate potential for a cluster’s establishment
in a stated economic sector or in a region if a regional coma-
parison is undertaken. The next step consists of incorporation
of the obtained values of the LQ into the BCG matrix, in accor-
dance with Chen et al. (2013). The BCG matrix consists of four
quadrants in which the Slovak regions are placed: (1) Stars: re-
gions with high and positive results of LQ for the observed sec-
tor, which are increasing over time (a positive value of ALQ). Re-
gions in this quadrant represent potential for a cluster’s creation
in the observed sector. (2) Mature: regions that have a high level
of LQ, but with a declining trend (a negative value of ALQ). It is
recommended to support the growth of the observed sector in
this region. (3) Emerging: regions with a low value of LQ and in-
creasing value of ALQ. Development policy should be directed
towards maintaining or promoting the growth of the observed
sector in this region, if that sector grows at the national level.
(4) Transfroming: represents the regions with a very low value of
LQ and decreasing value of ALQ. It is recommended to either
leave the observed sector in this region without substantial sup-
port or to support it if it has local significance, or is important for
another sector.

2. Brief Literature Review

Clusters represent the strategic cooperation of regional
stakeholders from business bodies with local and regional
authorities, universities, research institutes, mediating organi-
zations and other subjects. The results of existing clusters
showed that their effects are seen in the reduction of costs, at-
traction of new customers, common entry into new markets,
participation in improving innovation, wage growth, employ-
ment, increasing job opportunities, entrepreneurship and busi-
ness diversification (Mura & Sleziak, 2014; Kordos et al., 2016).
Clusters are usually located in one region, but can also have
a cross-regional, national or transnational dimension, speciali-
zing in certain sectors such as mechanical engineering, elec-
trical engineering, creative industries, biotechnology, but also
in agricultural production such as growing grapes and produ-
cing wine, dairy, fruit and vegetables, planting flowers and so
on. The innovation clusters, especially in the agricultural com-
plex, are beginning to prevail over the traditional industrial
clusters. (Todorova, 2017). Gal-
vez-Nogales (2010) defines an
Agro-based cluster (AC) as very
broadly including crop produc-
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studies and scientific papers. (Zen et al., 2014; Murray and
Overton, 2016; Bondarenko et al., 2016). Clusters that concern
any area of agriculture, would in this case have to generate in-
novation, provide business development, improve the perfor-
mance of their members, and ultimately contribute to the de-
velopment of the whole region (see also Maya-Ambia, 2011).
For these reasons, authors such as Beciu et al. 2011, Borba-
sova et al., 2015, Ivanova et al., 2017 and many others are fo-
cused on the importance of agro-based clusters’ creation in
regions. They used various methods for location and identifi-
cation of cluster potential in regions as well as to assess the
cluster structures by: expert assessments, SWOT analysis, as-
sessment of the potential of mono-industry sectors, evaluation
of investment project effectiveness, calculation of Localization
Coefficients, factor analysis, statistical cluster and discriminant
analysis, use of production inter-branch balances, etc.

3. Purpose

The possibility of using various methods has determined the
purpose of this research. Theoretical and methodological as-
pects of the cluster theory, official statistical publications, expert
opinions and our own calculations form the basis of this study.
The requirements for agricultural development affect other fac-
tors that need to be taken into account at present. These in-
clude: the economic potential of raw materials and food pro-
duction at the local level with lower import dependence, the ne-
cessity and economics of food transport and their impact on the
economy, climate, etc., the impacts on soil, the impacts on pub-
lic health, etc. In this context, the focus on issues of clustering is
at the forefront. Clustering could contribute to the development
of agriculture not only by increasing production but also by the
increase of interest in additional research, development and in-
novation, which finally could contribute to the overall competi-
tiveness of regions and the whole economy of a country.

4. Results

The main indicator for the detection of cluster potential in
Slovak regions in this study is the number of employees. The
regions of Western Slovakia (Trnava, Tren¢in and Nitra) have
the largest share of total employment in the agriculture sector.
That is why these regions are in the focus of this study.

For analyzing the degree of efficiency of agricultural units
we examined four indicators in 23 districts (listed in Table 3)
of Western Slovakia for the year 2016. Each of the districts
(DMU,,..., DMU,,) is characterized by four data: I, is the share
of agricultural land compared to the total area (ha), I, is a cen-
sus of the areas sown with crops (ha), O, is hectare yields of
selected crops (t/ha), O, is production of selected crops ().
Nine models were compiled from these inputs and we com-
puted both Technical efficiency and Super-efficiency. As we
considered the necessity of including all inputs and outputs,
we analyzed in more detail the model with two inputs and two
outputs. The efficiency analysis of selected areas of Slovak
agriculture was carried out by using a BCC - | model. The
optimization problem has » = 23 production units (districts),
m = 2 inputs, r = 2 outputs. For each input and output para-
meter, the descriptive statistics were calculated. An overview
is given in Table 1.

A correlation analysis was conducted to describe the
degree of connection between analyzed parameters. Table 2
shows the results.

None of the analyzed parameter pairs showed statistically
significant negative correlation. A negative correlation means
that an increase in input results in a reduction of output and
this is considered to be unacceptable.

Tab. 1: Descriptive characteristics of the analyzed indicators

tion and services, livestock, food Descriptive characteristic (Intput data) _

. i . . z N Standard| Coeffcient .
processing, agricultural machi- Average | Median Min Max Variance |, . tionlof Variation| SkeWness | Kurtosis
nery and equipment, as well as I, 0.6 0.6 0.276 0.8 2.928677E-02 0.2 29.06999 | -0.256402 | -1.27490
agricultural-related  transporta- I, | 32396.7 | 18000.1 |2584.420(103125.3] 8.555137E+08 | 29249.2 | 90.28451 | 1.209093 | 0.47673
tion and distribution. Various as- 0, | 108.9 108.7 | 79.950 | 137.0 [2.209803E+02| 14.9 13.64463 | -0.119992 [-0.35300
pects of clustering in the field 0, |235913.3]150778.1|7169.913[701596.7 | 3.908615E+10 | 197702.2| 83.80289 | 0.842541 |-0.26288

of agriculture are also observed
by several authors in different

Source: Own calculation based on the data of the Statistical Office of the Slovak Republic, elaborated
in the programme Statistica
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Tab. 2: Pearson coefficient of correlation of analyzed indicators (p < .05000)

more than 30 clusters in eight self-go-
verning Slovak regions (Bratislava - BA,

Correlation (Input data) Trnava - TT, Trencin - TN, Nitra - NR,

I, I, 0, 0, Zilina - ZA, Banska Bystrica - BB,

I, 1.000000 0.736805 0.555426 0.775055 Pregov - PO and Kosice - KE). It is pos-
I, 0.736805 1.000000 0.290990 0.970620 sible to find several agro-food clusters
0, 0.555426 0.290990 1.000000 0.447410 in the official Register of Association
0, 0.775055 0.970620 0.447410 1.000000 of Legal Entities (Bioeconomy cluster,

Source: Own calculation based on the data of the Statistical Office of the Slovak Repubilic,

elaborated in the programme Statistica

In the next part of this study, we have calculated the tech-

nical efficiency for each DMU. Table 3 presents the results of
the BCC - | model. The stated optimalization task has 28 input
variables and 5 restrictive conditions. In this model the unit
rate of efficiency is assigned to effective DMUs. It means that
there could be a greater number of effective DMUs. From this
reasoning, Super Efficiency was calculated (column 4). This al-
lows the classification of effective units (DMUs) from the most
to the least significant. The most effective districts are Galan-
ta, Trnava and Nové Zamky. Twelve DMUs were marked as in-
neffective. The least efficient DMU, which is the worst to re-
cover its input, is the district of Myjava. At the same time, the
coefficients of the linear combination of the original inputs for
effectiveness achievement are calculated in columns 5-8.
The results of the DEA’s calculation confirm that evalua-
ted regions belong to efficient agricultural regions, which
are also determined by their long agricultural history and
the natural conditions of the evaluated regions.

Due to the lower number of monitored indicators, it
was pointless to subject the data to a PCA analysis. By the
cluster analysis, using the procedure of agglomerate hiera-
rchical clustering, Ward’s method (the highest Cophonetic
Coefficient and the lowest Delta criterion) and Euclidean
distance rates, five clusters were identified (C1: D. Streda,
Komarno, Trnava, Nitra; C2: Galanta, PieStany, Topol€any,
Levice, Nové Zamky; C3: Hlohovec, Zlaté Moravce, Senica,
Nové Mesto n. VAhom, Sala; C4: Skalica, Banovce n. Be-
bravou, Partizanske, Prievidza, Trencin; C5: llava, Myjava,
Puchov, Povazska Bystrica) - see Figure 1.

As shown in many studies in the Slovak Republic
devoted to the mapping and the impact of existing clus-
ters on regional development their importance is gro-
wing, especially in industry, ICT, key enabling technolo-
gies and tourism (Vojtovic, 2015). In the analysis of Slo-
vak clusters carried out in the frame of the VEGA pro-

Agroenvironmental Cluster - Associa-
tion of Legal Entities and Food Cluster,
which are registered in the Nitra region
and Cluster Agriculture and Rural areas in the Trnava region),
but only one of them (the Bioeconomy cluster) is carrying out
its activities. However, its activities correspond more with
the focusing of Key enabling technologies clusters.

The next part of this study is focused on the calculation
of the Localization Coefficients (Table 5) for eight Slovak self-
governing regions.

Observed periods were the years 2009 and 2016. The da-
ta from the databases of the Statistical Office of the Slovak re-
public about the average registered number of employees in
the agricultural sector (A) and sub-sectors of industrial pro-
duction (10) Food processing according to SK NACE Rev. 2
were used for the calculation.

Fig. 1: A dendrogram of objects drawn up using Ward’s method

of matrix data

Source: Own calculation based on the data of the Statistical office

of the Slovak Republic, elaborated in programme NCSF 11

ject No. 1/0953/16 in 2016 we found out that there are

Tab. 3: The Results of BCC-I model

The results showed that the basic precon-
ditions for cluster cooperation establishment in

DMU ES| Super - Efficiency | VI1| VI2 voi Vo2 the sector of agriculture are met in all Slovak

; gUFaJtSKa Streda ?-gg 86-138% g-gg ?-gg 6313105-22 8-85 regions except Bratislava, Zilina, Tren&in and
alanta . ig ] - ] v: ) ~

3 |Hiohovec 1.00 176.02% | 0.00| 1.00 17.2 000  KoSice regions. In the year 2016, we can ob
4 |Piestany 1.00 133.54%] 0.00] 1.00 2.31 138  Serve a significant level of LQ (> 1.2) in Nitra,
5 [Senica 0.71 71.10%| 0.81] 0.19 0.07 0.30 Trnava, Banska Bystrica and PreSov regions.
6 |Skalica 0.69 69.34%| 0.00[ 1.00 1.02 0.36 From the point of view of clustering, it is im-
; gﬁnava o 1-88 i 95;/9 8'83 (1)'23 2-065:22 4325;83 portant to follow the changes in the observed

anovce n. Bebravou . . (] . . . . H Y d
9 |[Ilava 1.00 103.64%| 0.43| 0.43 2.9 0.00 perllc;d. The posﬂ;\ye regultsl in ﬂlﬁ sector O]; ?r?
10 | Myjava 0.50 50.48%| 0.92] 0.08 0 0.06 riculture were achieved only in the case or the
11 | Nové Mesto n. Vahom | 0.89 89.27%| 0.79] 0.21 0.23 0.39 Nitra and PreSov regions, if we take into ac-
12 | Partizanske 0.91 90.62% | 0.34| 0.66 0.83 0.39 count the result of an LQ higher than 1,00.
13 | Povazska Bystrica 1.00 129.35% | 1.00| 0.00 0.00 0.00 From the created BCG matrix for the agricu|_
i‘; Elrjlc?r\::)?/za 1'88 igiggg" 8'33 (1)'(1)(1) 2'32 8'5? tural sector (Figure 2), it is clear that the key re-
. . 0 . . . . . . . v

16 [Trendin 086 86.83% | 1.00| 0.00 052 011 gions for clustering are Nitra and Pr‘esov. Bc_;th
17 [Komérno 0.83 82.99%| 0.66] 0.34 0.00 059  regions belong to the group of regions which
18 [ Levice 0.98 98.98% | 1.00] 0.00 0.00 0.61 often stay behind in overall economic assess-
19 [Nitra 0.88 88.50%| 0.71] 0.29 0.00 0.63 ment. That is why it is possible to use their
:‘1’ gol‘,’e Zamky é-gg = 3;3;/9 g-gg 8-3‘2‘ 1882304(2)8 258410028 potential and develop the agricultural sector
ala . . (] . . . . . . .

22 [Topolany 0.97 97.49% 1 0711 020 0.00 062 through the involvement of relatedllnterests in
23 [ Zlaté Moravee 0.82 83.35%| 0.76| 0.24 0.00 0.39 the cluster. Although the Trnava region belongs

Notes: ES - Technical efficiency, VI - Virtual input, VO - Virtual output

Source: Own calculation based on the data of the Statistical Office of the Slovak
Republic, elaborated in the DEAP programme (Distributed Evolutionary Algorithms in

Python)

to regions with effective agriculture, in the case
of LQ calculation it achieved a high level of LQ,
but with a decreasing tendency, thus these re-
gions are placed in the BCG matrix among Ma-
ture regions.
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Tab. 4: Development of LQ in sector of agriculture in the Slovak regions
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act as an anchor for the establishment
of other regional market players and

Reson| 10 |8 | oo [Resion| 10| @ |90t atiact ivestment.For s rezson i s

LQ2000 0.24 0.50 LQ2000 0.45 0.81 necessary to also do qualitative analy-

BA LQy016 0.20 0.41 ZA LQy016 0.85 0.77 sis, which must be conducted direct-

ALQ2016-2000 |  -0.04 -0.09 ALQ2016-2000 0.4 -0.04 ly in a region on concrete subjects that

LQa2000 2.31 1.43 LQa000 2.02 0.88 could be considered as the potential

b i L2016 1.77 1.36 BB LQ2016 1.64 1.00 stakeholders of an agricultural cluster.
Q2016-2000 -0.54 -0.07 ALQ2016-2000 -0.38 0.12 :

LQ2000 1.59 1.31 LQ000 1.32 1.8 It is necessary to undertake research

TN LQ016 1.03 1.13 PO LQ>016 1.38 2.00 on the mutual relations and interests

ALQ2016-2000 -0.56 -0.18 ALQ>016-2000 0.06 0.2 of regional stakeholders from the ag-

LQ2000 1.39 1.66 LQ2000 0.56 0.81 ricultural sector, because important

NR AL(;%;:;OQ fig 3_‘32 KE ALQLS;(:-Gzoos g:z; g_'ii factors that have an impact on cluster

cooperation are mutual relationships

Source: Own calculation based on the data of the Statistical Office of the Slovak Republic between these entities (personal,

In the case of the (10) Food 3 o NRL®
processing sector (in 2016), MATURE STaRS MATURE o
the basic precondition for < 25 o ) 12 STARS
Clustering is not fulfilled in the = NR e
Bratislava, Zilina, Trencin, Ban- - ) -
ska Bystrica and KosSice re- - . o LAl
gions. The results of the BCG g wt =
matrix (Figure 3) showed the ot ® PO e - L2
same situation as in the case o . 1,01 88
of sector (A) for agriculture. & .

5 Co(m):lusiogn 100 -50 gl 2 100 150 | 18 -8 981 2, & 0 22 32

- . L ZA

Efficiency, spatial proximity ) 0> -
and similarity of related eco- 5 TRANSFORMING L EMERGING H . ETELE
nomic actlv_ltles, which we ve- negative ALQ (%) positive negative 0,41 ° "
rified by using the DEA model ALQ (%) positive

and BCG matrix, represent the
first step towards finding a po-
tential for clustering in the ag-
ricultural sector in Slovak re-
gions. Establishment and fur-
ther development of clusters need to fullfill other conditions.
Their formation is affected not only by the presence of corre-
sponding factors of production in the region, but also by the
presence of various stakeholders (i.e. companies, universities,
foreign investors, local government institutions, secondary voca-
tional schools, agencies and governmental bodies, etc.), which

of (10) Food processing

economic, and competitive), research on the level of cluster poli-
cy and cluster conception at the nation-wide and regional levels,
the investigation of the level of R&D and further financial support
for clusters, etc.. The results in this study showed that the pre-
liminary precondition for clustering in the agricultural sector are
fulfilled mainly in the Nitra region.

Fig. 2: BCG matrix of specialization in the sector Fig. 3: BCG matrix of specialization in the sector
of agriculture (A)

Source: Own calculation based on the data of the Statistical Office of the Slovak Republic
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